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INTEODUCTION 


In  the  Introduction  to  the  former  edition  of  this  work,  published  in 
1881,  a  full  explanation  was  given  of  the  circumstances  under  which 
its  preparation  came  to  be  undertaken.  The  Government  of  India 
had  prepared  for  the  Paris  International  Exhibition  of  1878  a  very 
fine  collection  of  Indian  woods  and  forest  products.  The  work  of 
collection  and  preparation  had  been  done  in  the  office  of  the  Inspector- 
General  of  Forests,  at  that  time  Mr.  (now  Sir  Dietrich)  Brandis, 
and  as  Assistant  to  the  Inspector-General,  I  had  executive  charge  of 
it.  My  own  interest  in  the  study  of  woods  and  wood-structure 
had  been  excited  while  I  was  a  student  in  1869  to  1871  at  the 
National  School  of  Forestry  at  Nancy  in  France,  where  I  had  the 
advantage  of  listening  to  the  lectures  of  the  Professor  of  Natural 
History,  Mons.  A.  Mathieu,  author  of  the  "  Flore  Forestifere  de  la 
France  " ;  and  where  I  became  greatly  interested  in  the  collection  of 
wood-specimens  arranged  in  the  museum  attached  to  the  school.  The 
work  carried  on  in  1877  and  1878  at  Simla  and  Calcutta  was  there- 
fore to  me  a  labour  of  love.  Several  sets  of  the  wood-specimens  were 
prepared :  the  chief  set  was  sent  to  Paris,  other  sets  were  distributed 
to  the  chief  Indian  Forest  offices,  to  the  museum  of  the  Royal 
Gardens  at  Kew,  and  to  a  few  similar  institutions  in  Europe  and 
America;  while  a  special  set  was  reserved  for  the  museum  of  the 
Imperial  Forest  School  at  Dehra  Diin,  which  had  then  been  just 
opened.  The  special  Dehra  Dtin  set  was  retained  for  a  time  in  the 
office  of  the  Inspector-General,  and  it  was  arranged  that  it  should 
be  first  utilized  for  the  preparation  of  descriptions  of  the  woods  it 
contained. 

The  descriptions  were  prepared  by  a  committee  consisting  of 
Sir  D.  Brandis,  myself,  and  a  second  Assistant,  Mr.  A.  Smytbies,  B.A. 
To  the  Dehra  Dim  collection  many  additional  specimens  were  con- 
tributed, among  which  were  chiefly  noticeable  Dr.  N.  Wallich's 
valuable  collection  made  in  1838,  Dr.  Griffith's  collection  of  1836,  Sir 
D.  Brandis'  collections  made  in  Burma,  Berar  and  elsewhere,  my  own 
private  collections,  chiefly  made  in  the  Darjeeling  Hills  and  Terai, 
the  collections  made  by  Mr.  Sulpiz  Kurz,  Curator  of  the  Herbarium 
of  the  Royal  Botanic  Garden,  Calcutta,  those  contributed  by  Col. 
Ford,  M.S.C.,  then  Superintendent  of  Port  Blair,  and  a  large  colfe(it\o\i 
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from  the  BoyeJ  Botanic  Garden,  Calcutta,  made  available  through  the 
good  offices  of  Dr.  (now  Sir  George)  King,  the  Superintendent.  The 
wood-descriptions  then  made  were  afterwards  arranged  by  myself, 
and,  with  the  addition  of  information  on  distribution,  uses,  etc.,  were 
published  by  the  Government  of  India. 

From  that  time,  until  my  final  retirement  from  the  service  in 
1899, 1  have  steadily  collected  further  specimens  in  the  forest  circles 
of  which  I  have  held  charge,  in  Bengal,  Madras,  and  the  North-Westem 
Provinces ;  and  many  other  specimens  have  been  received  from  forest 
officers  in  other  parts  of  India.  These  specimens  are  all  deposited 
either  in  the  museum  of  the  Imperial  Forest  School,  or  in  the  special 
collections  in  Bengal  or  Madras,  and  the  numbering  has  been  continued 
on  the  same  plan  as  before.  For  the  purpose  of  this  new  edition  of 
the  work,  the  whole  of  the  wood-descriptions  originally  made  have 
been  revised  as  far  as  possible,  and  new  ones  have  been  incorporated, 
by  myself;  and,  so  far  as  I  have  been  able  to  ascertain  them,  the 
names  of  the  officers  who  contributed  specimens  either  to  the  original 
collection  or  subsequently,  have  been  inserted  in  the  list  accompanying 
each  species  described.  In  some  cases  (the  original  receipt  book  having 
been,  most  unfortimately,  lost)  I  have  had  either  to  depend  on  memory 
only,  or  to  leave  the  name  blank,  and  this  explanation  will,  I  hope,  be 
taken  as  sufficient  apology  for  errors  or  omissions.  And  here  I  think 
it  right  to  say  that  I  am  only  too  conscious  of  the  inequality  of  the 
descriptive  work.  I  have  tried  to  make  my  descriptions  uniform  and 
easily  comparable,  but  the  fact  that  the  specimens  have  not  been  all 
available  for  comparison  at  the  same  place,  has  made  it  necessary 
for  me  to  leave  some  of  them  as  they  were  written,  instead  of  revising 
them  all  and  treating  the  Orders  and  genera  fully  as  groups. 

The  want  of  a  handbook  of  Indian  trees  is  one  that  began  to  make 
itself  felt  very  soon  after  the  formation  of  the  Forest  Department  in 
India.  When  I  arrived  in  India  in  1871,  our  standard  work  of 
reference  was  Dr.  E.  Balfour's  "  Timber  Trees,"  a  most  useful  (indeed, 
at  that  time,  invaluable)  work,  of  which  three  successive  editions  were 
published,  in  1858,  1862  and  1870.  In  it  were  incorporated  all  the 
various  items  of  information  obtainable  from  many  previous  publica- 
tions, the  list  of  which,  given  in  the  third  edition,  forms  a  guide  to 
the  literature  of  Indian  forest  economic  knowledge  up  to  1870.  Shortly 
after  that  time,  the  special  Forest  Floras  began  to  appear  :  CoL  Bed- 
dome's  "  Flora  Sylvatica  of  Madras  (and  Ceylon) "  in  1869  to  1874 ; 
Mr.  S.  Kurz'  "  Forest  Flora  of  Burma  "  in  1877 ;  and,  most  important 
of  all,  Sir  D.  Brandis'  ''  Forest  Flora  of  North-West  and  Central  India  " 
in  1874.  Dalzell  and  Gibson's  "  Bombay  Flora,"  pubUshed  in  1861, 
to  some  extent  provided  for  Bombay ;  and  consequently,  only  Bengal 
and  Assam  remained  unprovided  for,  representing,  however,  a  region 
of  great  forest  richness.  The  "  Flora  of  British  India,"  by  Sir  J.  D. 
Hooker,  G.C.S.I.,  etc.,  began  to  appear  in  May,  1872,  and  its  gradual 
publication  lasted  until  1897.  When  the  first  edition  of  the  "  Manual 
of  Indian  Timbers  "  was  published,  the  "  Flora  of  British  India  "  had 
only  completed  its  second  volume,  i,e.  to  the  end  of  Calyciflor^  ; 
consequently,  all  after  the  order  of  the  Comaceoe  required  to  be 
brought  into  line  with  that  standard  authoritative  work.     This  has 
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been  done,  and  in  this  new  edition  the  arrangement  and  nomenclature 
of  the  "  Flora  of  British  India  "  have  been  adopted  throughout,  except 
where  revisions  and  new  descriptions  by  recent  writers  have  neces- 
sitated alterations  being  made. 

The  question  of  what  works  should  be  quoted  was  a  difficult  one, 
but  after  much  consideration,  I  decided  to  quote  regularly  the 
following: — 

(1)  The  «  Flora  of  British  India,"  by  Sir  J.  D.  Hooker. 

(2)  The  "  Flora  Indica  "  of  Dr.  Roxburgh. 

(3)  The  "  Flora  Sylvatica  of  the  Madras  Presidency,"  by  CoL  R 

Beddome. 

(4)  The  '•  Forest  Flora  of  North-West  and  Central  India,"  by  Sir 

D.  Brandis. 

(5)  The  "  Forest  Flora  of  British  Burma,"  by  Mr,  S.  Kurz. 

(6)  The  "  List  of  Trees,  Shrubs,  and  Large  Climbers  of  the  Dar- 

jeeling  District,  Bengal,"  by  myself.    Second  edition.    1896. 

(7)  The  "  Systematic  list  of  Trees,  Shrubs,  etc.,  of  the  Bombay 

Presidency,"  by  Mr.  W.  A.  Talbot 

(8)  The  "  Handbook  of  the  Flora  of  Ceylon,"  by  Dr.  H.  Trimen 

and  Sir  J.  D.  Hooker. 
Other  works  are,  however,  referred  to  when  specially  necessary.  Con- 
sidering that  the  "  Flora  of  British  India  "  is  usually  available  in  Forest 
offices  for  reference,  it  might  have  been,  perhaps,  possible  to  dispense 
with  quoting  some  of  the  above,  and  more  particularly  Roxburgh's 
*  Flora  Indica."  Roxburgh's  names  are,  however,  those  given  in  many 
old  books  and  papers,  and  they  are  therefore  frequently  met  with ;  while 
not  to  have  quoted  Roxburgh  would  to  myself  have  been  a  matter  of 
regret,  for  in  the  early  part  of  my  Indian  service,  after  the  publication 
of  Mr.  C.  B.  Clarke's  useful  edition,  almost  all  my  own  botanical  work 
had  to  be  done  with  the  aid  of  Roxburgh,  and  I  naturally  consider  the 
book  as  an  old  friend.  The  "  Flora  of  the  Presidency  of  Bombay,"  by 
Dr.  Theodore  Cooke,  CLE.,  is  only  just  beginning  to  issue,  only  two 
parts  being  yet  out,  so  I  am  unable  to  quote  it,  and  I  quote  Mr.  Talbot's 
work  instead.  Babu  Upendranath  Kanjilal's  useful  "  Forest  Flora  of 
the  School  Circle"  has  also  appeared  too  late  to  be  regularly  referred 
to.  But  Sir  George  King's  "Monographs  of  the  Magnoliacese  and 
Anonaceae,"  in  the  Annals  of  the  Royal  Botanic  Garden  of  Calcutta, 
his  "  Contributions  to  a  Flora  of  the  Malay  Peninsula  "  in  the  Journal 
of  the  Asiatic  Society  of  Bengal^  and  various  other  species  described 
by  him  in  those  publications,  have  been  quoted  wherever  advisable ; 
some  Leguminosse,  and  other  new  contributions  made  by  Major  D. 
Prain,  I.M.S.,  have  been  incorporated ;  Sir  D.  Brandis'  Dipterocarpeae, 
published  in  vol.  xxxi.  of  the  Journal  of  the  Linnean  Society,  have 
been  quoted;  new  species  from  Upper  JBurma,  described  by  Sir  H. 
CoUett  and  Mr.  Hemsley  in  the  Journal  of  the  Linnean  Society, 
voL  xxviii.,  and  those  published  in  the  Journal  of  the  Bombay  Natural 
History  Society,  by  Mr.  Bourdillon  and  Mr.  Talbot,  have  been  added. 
In  cases  where  my  own  investigations  have  led  me  to  think  new 
species  advisable  or  alterations  necessary,  I  have  not  attempted  to 
bring  them  in,  because  I  thought  that  it  would  be  best  to  await  the 
publication  of  proper  botanical  descriptions. 
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As  regards  vernacular  names,  I  have  inserted  almost  all  those  that 
I  have  come  across  in  the  various  works  connected  with  Forestry 
which  I  have  been  able  to  consult  and  that  I  or  other  Forest  officers 
have  collected.  For  their  accuracy  I  can  give  no  guarantee ;  and  for 
the  correctness  or  otherwise  of  the  spelling  I  cannot  be  responsible, 
for  no  one  person  can  be  expected  to  know  all  the  Indian  languages 
sufficiently  well  to  be  able  to  correct  the  lists.  Of  course,  many  more 
names  might  have  been  added  from  Dr.  Forbes  Watson's  Index,  from 
the  "  Flora  Andhrica  "  of  Sir  Walter  Elliott,  from  Dr.  Watt's  Dictionary, 
and  from  other  works,  but  I  have  thought  it  best  to  take  only  those 
given  in  Forest  works  of  reference  and  Forest  Lists.  The  Burmese 
names  have  all  been  carefully  corrected  by  Mr.  J.  W.  Oliver,  and  Mr. 
Caccia  has  kindly  compared  the  Lepcha  names  with  those  given  in 
CoL  Mainwaring's  Dictionary,  though,  after  consideration,  I  have 
thought  it  better  to  adhere  to  the  spelling  given  in  my  Darjeeling  List, 
instead  of  making  an  alteration  which  might  have  been  confusing. 

In  this  place,  I  think  it  right  again  once  more  to  caution  Forest 
officers  against  the  practice  of  adopting  the  scientific  names  given  as 
equivalents  of  vernacular  words.  That  caution  has  been  many  times 
repeated ;  and  perhaps  nowhere  has  the  subject  been  more  fully  dis- 
cussed than  in  the  preface  to  the  second  edition  of  Balfour's  "  Timber 
Trees,"  where  the  author  gives  his  own  experience  as  well  as  that  of 
the  botanists  Drs.  Wight  and  Arnott.  To  a  Forest  officer  with  some 
knowledge  of  botany  and  capable  of  verifying  descriptions,  a  vernacular 
name  may  often  be  useful  as  helping  him  to  trace  quickly  the  scientific 
name  of  a  plant  met  with ;  but  to  adopt  scientific  equivalents  blindly, 
merely  on  the  strength  of  a  vernacular  name  given  by  an  often 
inaccurate  native,  is  a  practice  which  may  lead,  and  to  my  own  know- 
ledge often  has  led,  to  absurd  mistakes.  I  have  myself  made  many 
lists  of  the  vernacular  names  used  in  different  places  or  by  diflFerent 
tribes,  and  I  know  only  too  well  how  hard  it  is  to  make  sure  that  those 
given  are  the  right  ones.  Any  native  asked  for  a  name  thinks  it  a  point 
of  honour  to  give  one,  and,  if  he  does  not  know  the  correct  one,  has  no 
compunction  in  manufacturing. one  for  the  occasion.  The  vernacular 
nomenclature  in  the  Himalaya  is  most  puzzling,  almost. every  valley 
having  different  names  for  even  well-known  common  trees;  it  is  much 
the  same  where  one  of  the  chief  Indian  languages  is  spoken  over  a 
considerable  area^  as  is  the  case  with  Hindustani,  Bengali,  Mardthi, 
Telugu,  and  Tamil.  Among  less-known  languages,  such  as  those 
spoken  in  the  Gondwdna  region,  where  dialects  like  Gondi,  Kurku, 
Sonthaly  Mai  Pahari,  Kharwar,  Oraon,  Bhumij,  K61,  Kliond,  Saura, 
Reddi,  Koya  and  others  are  used,  the  names  are  probably  more  accurate 
and  more  uniform.  But  in  all  cases,  the  names  given  must  be 
accepted  and  used  with  great  caution,  and  the  plants  must  be  verified 
botanically  at  the  earliest  opportunity. 

It  may  be  useful  to  mention  here  the  geographical  position  of 
some  of  the  tribes  whose  vernacular  names  for  trees  are  quoted.  For 
the  North- West  Himalaya,  the  names  are  chiefly  those  collected  by 
J.  L.  Stewart  and  Brandis,  and  are  given  for  different  regions  or  river 
valleys ;  e,g.  Kashmir,  Ladak,  Lahoul,  Kulu,  Sutlej,  Eunawar,  Jaunsar, 
Garhwaly   Kumaon,  Dehra  Diin.      For  the   Central   Himalaya  are 
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quoted  Nepal  names,  mostly  collected  by  Wallich  or  by  myself  in 
Darjeeling.  For  the  Eastern  Himalaya  are  quoted  the  names  given 
by  Lepchas,  Tibetans,  Bhutanese,  Daphla,  Mishmi  and  other  tribes ; 
while  those  used  by  the  Mechis  and  Gdros,  tribes  of  the  forests  at 
the  base  of  the  hills,  are  also  inserted.  For  Assam  (besides  Assamese), 
Khasisi,  Jaintia,  Naga,  Manipuri  and  Cachari  names  are  given,  where 
known ;  and  for  Eastern  Bengal,  those  of  Tippera  and  the  Magh, 
Chakma  and  Lushai  tribes  of  Chittagong.  In  Central  India  come  the 
Oondwdna  tribes  already  referred  to,  with  the  Uriyas  and  Telugu- 
speakers  on  the  east,  and  the  Guzerati  and  Marathi  peoples  on  the 
west.  In  South  India,  the  chief  languages  for  which  vernacular 
names  are  quoted  are  Telugu,  Kanarese,  Tamil,  Malayalam,  while  some 
of  the  names  given  by  Badaga,  Kurumber  and  other  Nilgiri  tribes,  or 
by  Kaders,  Mulsers  and  others  in  the  Western  Ghdts  are  also  given 
where  available.  In  addition  to  Burmese  and  Andamanese  names,  a 
few  Karen,  Shan,  Kachin  and  others  are  also  given. 

The  letters  prefixed  to  the  numbers  of  specimens  quoted,  denote  the 
forest  region  from  whence  they  come.  I  should  have  liked  to  have 
revised  the  boundaries  of  these  regions,  but  as  the  old  letters  are  to 
be  found  on  so  many  widely  distributed  specimens,  this  would  have 
caused  confusion,  so  I  have  decided  to  adhere  to  them.  They  are — 
H.  The  West  Himalaya,  comprising  the  mountains  of  that  range 

from  the  Indus  to  the  Sardah  river  on  the  Nepal  frontier. 
P.  The  dry  region   of  the   Punjab,   Rajputana   and   Sind,   with 

Baluchistan. 
O.  The   plains  and  sub-Himalayan  tract   of  the   North-Westem 

Provinces,    Oudh    and    Gorakhpur   (now    called    "  United 

Provinces  "). 

C.  Central   India,   the  country   lying   south  of  the   Jumna  and 

north  of  the  Godavery  River,  and  including  the  Vindhia  and 
Satpura  Hills,  as  well  as  Orissa  and  the  Circars  on  the  east, 
Khand^h  and  Guzerat  on  the  west. 
E.  The  East  Himalaya  from  Nepal  eastwards,  the  Khasia  Hills, 
Assam,  Cachar,  Chittagong  and  the  Sundarbans. 

D.  The  Deccan  and  Camatic,  comprising  the  country  to  the  south 

of  the  Godavery,  and  chiefly  included  in  Madras  and  Mysore. 

W.  The  West  Coast  of  the  Peninsula,  comprising  the  Western  GhAts 
and  the  country  lying  between  them  and  the  sea. 

B.  Burma,  including  the  Andaman  Islands. 

No  letter  has  been  given  for  Ceylon,  the  forest  trees  of  which  I 
have  included  at  the  special  request  of  Ceylon  Forest  officers. 

In  the  region  "  H  "  come  the  great  forests  of  coniferous  trees  of 
the  West  Himalaya.  In  these,  the  most  important  tree  is  the  deodar, 
and  with  it  are  found  three  pines,  two  silver  firs,  the  spruce,  cypress 
and  yew;  as  well  as  broad-leaved  trees,  among  which  the  most  con- 
spicuous are  oaks,  birch,  alder,  walnut,  maple,  elm,  hornbeam,  poplar, 
willow,  hazel,  holly,  box,  horse-chestnut  and  others  usually  of  difierent 
species  from,  though  of  the  same  genera  as,  the  chief  trees  of  Europe. 
Lower  down  are  forests  in  which  laurels,  Cedrela,  Celtis,  Alhizzia, 
Olea,  Meliosma  occur,  passing  gradually  into  the  forests  of  the  lower 
hills  and  plains.     In  this  region  palms  are  scarce,  but  canes  and  V\\v\ 
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dates  are  occasionally  found,  and  in  the  eastern  portion,  T'iucfiycarpua 
Martiana  and  Wallichia  occur.  The  more  valuable  of  these  forests, 
those  of  deodar,  are  worked  for  the  supply  of  the  Indian  railways,  while 
the  other  pines  are  used  for  building  purposes  in  the  plains,  the 
extraction  being  chiefly  by  water. 

In  the  region  "  P,"  the  chief  trees  of  note  are  species  of  Acacia, 
Prosopis,  Capparis,  Salvadora,  Tamarix,  Popvlus  euphratica.  These 
form  what  are  known  as  the  "  rukhs  "  of  the  Punjab  and  the  river-side 
forests  of  Sind.  In  this  region  also  come  the  forests  of  Baluchistan, 
in  which  the  chief  trees  of  value  are  Juniperus  macropoda,  Piatacia, 
Olea,  etc.,  with  tracts  of  the  small  gregarious  palm  Nannorhops,  The 
forests  are  all  worked  for  country  supply. 

In  the  region  "  0,"  the  chief  and  most  important  forests  are  those 
of  SAl  (Shorea  robusta),  a  gregarious  tree  of  great  importance,  which 
is  found  mixed  with  species  of  Terminalia,  Lager str&mia,  BombaxCy 
Careya,  Schleichera,  Adina,  Eugenia^  Anogeissus,  Stereospermv/m, 
Oaruga,  Odina,  figs  and  many  others.  The  Sdl  forests  affect  chiefly 
what  is  known  as  the  Bhabar  tract  on  a  soil  of  sand  and  gravel. 
Where  the  soil  is  deep  and  moist,  SAl  disappears,  and  the  mixed 
forest  which  replaces  it  includes  Albizzia,  Acacia  and  Dalbergia, 
Along  river-banks  are  found  gregarious  forests  of  Acacia  and  Dal- 
bergia,  and  in  swampy  places  such  trees  as  Cedrela  Toona,  Trewia 
nudifiora,  Diospyros  Evibryopteris  and  PterosperTnv/m  acerifolium. 
On  lower  Himalayan  spurs  and  in  the  outer  range  known  as  the 
Siwaliks,  the  Sdl  and  its  usual  accompaniments  are  found,  with  Chir 
pine  on  the  higher  points.  Calamus  tenuis,  a  rattan,  and  three  species 
of  date  (Phcenix)  represent  the  palms ;  Bendrocalaraus  strictua  the 
bamboos.  All  these  forests  are  worked  for  country  supply,  only  a 
small  proportion  of  the  SAl  and  Sissu  wood  being  utilized  in  railway 
construction  and  other  public  works. 

The  region  "  C  "  is  that  of  the  great  deciduous  dry  forest  of  India, 
which  extends  over  the  whole  of  the  region  and  passes  northwards 
into  "  O  "  and  southwards  into  "  D."  This  is  the  forest  area  which 
in  the  Central  Provinces,  in  Chota  Nagpore,  Orissa  and  the  Circars 
on  the  east,  in  Khand^sh  and  Guzerat  on  the  west,  is  chiefly  worked 
for  country  supply,  affording  but  little  timber  even  for  railway 
purposes,  the  chief  trees  so  used  being  the  Teak  and  Sdl.  In  the 
western  part  of  the  region,  Teak  is  the  chief  tree  ;  in  the  eastern  part, 
Sdl;  the  chief  other  genera  found  being  Pterocarpus,  Hardvnckia, 
Chloroxylon,  Terminalia,  Xylia,  Lagerstromia,  Anogeisaus,  Adina, 
Stephegyne,  Diospyros,  Eugenia,  Stereospermum,  Dalbergia,  Acacia, 
Albizzia,  Ougeinia,  Bassia,  Schleichera,  Boswellia,  Sterculia,  Zizy- 
phus,  Bombax,  with  two  bamboos,  the  deciduous  Dendrocalamus 
strictua  on  dry  slopes  and  the  thorny  evergreen  Bambicsa  anindi- 
n/JLcea  in  valleys  and  damp  places.  Along  river-banks  TerminaLia 
Arjuna^  Anogeissus  acuminata,  Povgamia,  and  Eugenia  are  most 
noticeable.  In  ravines,  the  Caryota  palm  and  tree-ferns  are  occa- 
sionally found,  with  the  wild  mango. 

Region  "E"  is  a  vast  region  with  a  great  variety  of  kinds  of 
forest  and  a  great  number  of  species  of  Forest  trees.  In  the  higher 
Eastern  Himalaya  are  forests  of  fir  (silver  fir,  spruce,  larch,  yew, 
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juniper,  and  hemlock  spruce).  These  pass  gradually  downwards  into 
forests  of  rhododendron  mixed  with  oaks  and  chestnuts,  and  as  one 
descends  one  meets  with  large  species  of  maple,  laurels,  magnolias, 
ElcBOcarptLS,  Echinocarpus,  BucJdandia,  Nyssa,  with  several  species 
of  small  bamboos,  tree-ferns  and  canes.  Lower  down  appear 
large  trees  of  Cedrela,  Terminalia,  Duahanga,  Canamum,  etc.,  with 
palms  of  the  genera  Caryota,  Livistorut,  Fftcenix,  Didymosperma, 
and  the  large  screw-pine  Pandanus  fitrcatits ;  and  these  again 
pass  into  Sdl  forest  with  similar  accompanying  species  to  those 
mentioned  under  region  "O,"  but  with  the  addition  of  Schima 
WaUichii  and  DiUenia.  These  S^  forests,  which  extend  across 
the  Brahmaputra  to  the  .Gdro  Hills,  produce  fine  trees  and  a  good 
deal  of  timber  for  export  to  the  plains.  Much  wood  is  consumed 
for  various  purposes  on  the  tea  estates,  and  for  local  native  require- 
ments. In  the  sub-Himalayan  tract,  Sdl  forests  are  the  chief  ones 
met  with ;  Khair  and  Sissu  forests  are  found  along  the  river-banks, 
and  occasional  swampy  cane-brakes  occur.  The  chief  bamboo  is  the 
thin-walled  straggling  Dendrocalamivs  Hamiltonii.  In  the  upper 
parts  of  the  Assam  valley,  Mesvxi  ferrea  is  common  with  a  great 
variety  of  other  species,  among  which  Shorea  dssaTtiica,  Cedrela, 
Ghickrassia,  Magnolia,  Michelia,  DiUenia^  Antliocepludus,  and  the 
wild  tea  plant  are  noticeable.  The  forests  of  the  Khasia  Hills  are 
chiefly  remarkable  for  containing  many  species  of  oak.  Passing 
southwards  from  Northern  Bengal,  the  Assam  Valley  and  the  Khasia 
Smis,  we  come  to  the  great  forest  region  which  extends  from  the 
valley  of  Cachar  southwards  down  the  Lushai  Hills  to  the  border  of 
Arracan  and  eastwards  to  the  boundaries  of  Burma,  still  more  or  less 
undefined.  In  this  great  region  is  a  vast  forest  with  giant  trees  on 
the  alluvial  lands  along  the  rivers,  and  smaller  growth  with  dense 
masses  of  the  Melocanna  bamboo  on  the  hills.  Prominent  in  what 
may  be  called  the  "  Chittagong  "  forests  are  the  Dipterocarpits  trees 
with  other  giants,  Siuintonia,  Tetrameles,  Chichrassia ;  while  valuable 
timbers  are  given  by  Lagerstromia  Flos- Reg  inw,  Dichopsis,  Gvielina, 
Mesua,  Cedrela,  An  undergrowth  of  palms,  such  as  Livistona  and 
LicuaZa,  provides  strange  foliage  to  mark  the  features  of  what  are  in 
all  probability,  with  those  of  Tenasserim,  the  most  really  *'  tropical  " 
of  the  forests  in  the  Indian  Empire.  Finally,  in  Region  "  E  "  come 
the  swamp  forests  of  the  Sundarbans,  composed  of  interesting  trees 
such  as  Heritiera,  Rhizophora,  Brugwiera,  Excoicariay  Sonneratia, 
Lv/amitzera,  and  Avicennia,  and  affording  quantities  of  small  build- 
ing and  industrial  timber  and  fuel  for  the  market  of  Calcutta.  The 
scenery  of  the  Sundarbans  is  also  marked  by  a  profusion  of  the  Nipa 
palm  and  Phoenix  paludosa. 

Region  "  D  "  consists  of  the  southern  part  of  the  Deccan  plateau, 
the  slopes  of  the  plateau  on  the  east  and  south  and  the  Carnatic 
country.  The  forests  of  the  plateau  are  deciduous  forests  of  the  type 
described  under  Region  C,  with  perhaps  more  Teak,  no  S^l  (though 
an  allied  species,  Shorea  Tuvibuggaia,  which  resembles  it,  occurs  in 
places),  more  Hardwickia  and  the  appearance  of  several  species 
which  do  not  extend  north.  Among  these  species,  two  are  especially 
noticeable :  the  Sandal  tree  which  atfects  half-bare,  stony  forest  V^jwdis 
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with  occasional  bushy  growth,  in  Mysore  and  adjoining  territories; 
and  the  Red  Sanders,  Pterocarpus  santalinus,  characteristic  of  the 
comparatively  small  forest  areas  known  as  the  Seshachellam,  Lanka- 
malai,  and  Veligonda  hills.  In  the  Camatic,  the  chief  forest  growth 
is  that  of  "  dry  evergreen,"  the  chief  trees  in  which  are  the  ebony, 
satinwood,  Mirmtsops,  Strychnos,  Pterospermv/m,  Melia,  Eugenia, 
with  a  number  of  smaller  species,  chiefly  valuable  as  fueL  In  this 
region,  too,  are  large  tracts  covered  with  the  Palmyra  palm,  one  of 
the  most  useful  of  Indian  plants,  its  strong  tough  outside  wood 
giving  material  for  house-building,  and  its  leaves,  fruit,  etc,  other 
valuable  products.  Much  of  this  region  is  unfortunately  infested 
with  prickly  pear.  It  had  been  hoped  that  forest  protection  would 
do  much  in  overshadowing  and  killing  it  out,  but  such  hopes  have, 
I  am  told,  unfortunately  not  been  fully  realized.  The  forests  of 
region  "D"  are  almost  exclusively  worked  for  local  supply,  only 
sandal  and  a  few  fancy  woods  being  exported  with  some  tans,  seeds 
and  fibres. 

In  Region  "  W "  come  the  forests  of  the  mountain  range  of  the 
Western  Ghdts,  with  the  lands  between  their  base  and  the  sea.  In 
some  places  there  are  dry  areas  with  a  growth  not  unlike  that  of  the 
deciduous  forest  of  Central  India  and  with  a  good  deal  of  teak,  but 
the  greater  part  consists  of  hill  forests  on  lower  hill  slopes,  with  ever- 
green forest  growth  of  large  trees,  such  as  DcUbergia  latifolia,  Xylia, 
Artocarpibs,  Pterocarpus,  Lagerstromia,  Terminalia,  Vatica,  Cana- 
riv/rri,  Ctdlenia,  Polyalthia,  Mesua,  Higher  up,  and  especially  in  the 
hill  ranges  of  the  NUgiris,  Anamalais,  Pulneys  and  Travancore  moun- 
tains, these  evergreen  forests  merge  into  what  are  known  as  "  sholas," 
where  the  principal  forest  vegetation  consists  of  Eugenia,  Michdia, 
Ilex,  Hydnocarpus,  Ekeocarpus,  Tern^tromia,  Gordonia,  Symplocos, 
Rhododend/rona  and  Laurels,  with  an  undergrowth  of  Strobila/nthea, 
Rubiaceous  shrubs  and  tree-ferns.  In  the  forests  of  Region  "  W  "  the 
Teak  is  the  chief  tree,  and  is  the  chief  timber  of  export.  Blackwood 
(DaZbergia  latifolia)  is  also  an  export  wood,  but  the  rest  are  mostly 
woods  of  local  use  and  the  forests  are  worked  for  local  requirements.  In 
the  hill  ranges  also  are  many  exotic  plantations,  chiefly  of  Australian 
Eucalyptus  and  Acacia,  but  also  of  various  pines,  cypress,  etc,  all 
of  much  local  importance  for  fuel  and  to  some  extent  for  timber.  In 
the  coast  tract  the  Talipat  palm  is  conspicuous,  and  in  the  Ghdt 
region  are  found  Bentinckia  and  Arenga  Wightii,  with  many  canes. 
Many  interesting  bamboos  are  also  found  in  Region  "  W,"  and  among 
them  are  noticeable  Teinostachyum  Wightii,  Oxytenanthera  Thwai- 
tesii  and  species  of  Ochlandra,  with  Arundinaria  Wightiana  on  the 
higher  hUls. 

Region  "  B  "  is,  in  a  commercial  sense,  the  most  important  of  the 
regions  described,  as  it  contains  the  extensive  and  valuable  forests 
of  teak,  the  chief  export  timber  of  India  and  the  chief  source  of 
revenue  of  th^  Indian  forests.  The  vast  area  covered  by  Region 
"  B "  contains  many  classes  of  forest,  which  for  Lower  Burma  have 
been  excellently  and  fully  described  by  Mr.  S.  Kurz  in  his  "  Foi-est 
*  Flora  "  and  "  Preliminary  Report  on  the  Vegetation  of  Pegu."  The 
teak  forests  are  deciduous  forests,  and  occupy  chiefly  the  slopes  of 
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the  hills  known  as  Yomas  and  their  extensions  northwards.  With 
teak  are  associated  Xylici,  Terminalia,  Lagerstromia,  Acacia,  Homa- 
liwm,  Eugenia,  and  other  genera,  with  bamboos  such  as  Bamhuaa 
jpolymorpha,  Dendrocalamus  strictiis  and  Cephalostachyum  pergra- 
idle.  Another  class  of  Burmese  deciduous  forest  is  that  known  as 
"  Eng  forest,"  which  contains  chiefly  Dipterocarpus  tiibercvlatua, 
Pentacine  siamensis,  Dillenia,  Temiinalia,  SU^ychnos,  Dalhergia 
-cvltrata,  and  Melanorrhcea  usitata,  and  is  mostly  met  with  on  laterite 
formations.  Forests  of  cutch  {Acacia  Catechu)  are  found  sometimes 
nearly  pure  and  of  much  value.  The  mixed  forests,  like  those 
described  under  Regions  E  and  W,  contain  a  great  quantity  of 
species,  many  of  which  give  valuable  timbers.  In  the  hills  east  of 
the  Sittang  river,  and  in  those  in  Upper  Burma,  the  forests  rise  to  a 
considerable  elevation  and  have  a  vegetation  of  their  own,  noticeable 
in  which  are  the  two  pines  Pinus  Kasya  and  P,  Merkusii,  and  in  which 
also  occur  oaks,  chestnuts,  laurels,  Bucldaiidkv,  Myrica,  Symplocos, 
Rhododendron,  and  other  trees  similar  to  those  of  somewhat  higher 
levels  in  the  Eastern  Himalaya.  Finally,  Burma  has  its  own  swamp 
forests,  both  littoral,  resembling  those  of  the  Sundarbans  already 
described,  and  freshwater.  In  the  latter  forests,  which  are  curious 
and  interesting,  the  chief  trees  are  Mangifera  Imigipes,  Xantho- 
phyUv/m  glaucvbrriy  and  Anogeissus  acumi^mta. 

The  forests  of  the  Andamans  are  chiefly  of  mixed  trees,  the 
chief  being  Pterocarpus  dalbergioides,  giving  a  wood  which  is  now 
considerably  exported  for  furniture  purposes  under  the  name  of 
"Padauk,"  Albizzia,  Artocarpus,  Podocarpus,  LagerstroTiiia,  Mimv/- 
sops,  Diospyros  Kv/rzii  (the  valuable  marble-wood)  and  others. 

Finally,  there  is  the  Ceylon  region,  which  is  perhaps  better  known 
than  the  adjoining  Indian  tracts.  No  letter  has  been  given  to  Ceylon 
specimens,  but,  strictly  speaking,  none  would  be  necessary,  for  the 
forests  of  the  south-western  part  of  the  island,  having  a  heavy 
rainfall,  would  come  into  "  W,"  and  those  of  the  north-eastern  part, 
which  has  a  dry  climate,  into  "D."  The  chief  trees  are  species  of 
DiPTEROCARPE^,  with  Chlovoxylon,  Diospyros,  Bem^ya,  Pericopsis 
Mooniana,  Miniiosops,  the  hill  forests  being  "sholas"  of  the  same 
character  as  those  of  S.  India.  The  chief  Ceylon  specimens  available 
were  those  issued  in  a  small  box  and  sold  in  Colombo  by  Messrs. 
Mendis.  The  old  original  set  was  a  good  one  and  fairly  accurate, 
but  I  cannot  say  as  much  for  the  more  recent  ones,  one  of  which 
I  obtained  in  1899  through  the  good  offices  of  Mr.  A.  Broun.  A 
number  of  specimens  in  the  box  were  quite  wrongly  named,  and 
some  of  the  woods  were  nearly  rotten  and  worthless. 

This  account  of  the  forests  of  India  is  much  too  brief,  but  space 
is  not  here  available  for  a  longer  one,  which  might  easily  be  made 
to  run  to  many  pages.  It  suffices,  however,  to  show  the  variety 
and  extent  of  the  resources  of  the  Indian  forests  and  the  magnitude 
of  the  task  which  is  imposed  on  the  Indian  Forest  Department  in 
properly  managing  its  splendid  estate  for  the  benefit  of  the  Indian 
people  and  the  finances  of  the  Indian  Empire.  And  here  it  may  be 
as  well  to  explain  that  the  area  at  present  administered  by  the  Forest 
Department  in  India  amounts  to  nearly  118,000  square  miles,  of  'wVvida. 
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about  81,000  are  "  reserved "  forests,  that  is,  forests  demarcated  and 
legally  settled  as  a  permanent  Government  forest  estate.  The  permanent 
forest  area,  it  may  be  remarked,  amounts  only  to  about  8^  per  cent, 
of  the  total  area  of  British  territory,  945,000  square  miles.  The  Tiet 
revenue,  after  paying  all  charges,  is  about  £500,000,  but  it  should  be 
noted  that  this  sum  does  not  include  the  value  of  the  very  large 
quantity  of  produce  which  is  supplied  free  to  the  people. 

I  regret  the  absence  of  a  map.  In  the  former  edition,  a  map  show- 
ing the  Indian  rainfall  was  inserted ;  since  that  edition  was  published 
better  rainfall  maps  have  been  made  available,  as  well  as  forest  maps, 
in  the  "  Statistical  Atlas  of  India,"  which  ought  to  be  referred  to.  A 
map,  to  be  of  real  use  in  showing  forest  regions,  forest  distribution, 
etc.,  would  have  to  be  of  a  rather  unwieldy  size  and  would  be 
difficult  to  insert,  so  I  have  omitted  the  rainfall  one,  and  would  refer 
instead  to  the  Atlas,  which  will  probably  be,  from  time  to  time^ 
revised  by  the  Government  of  India,  and  made  available  officially 
for  consultation  by  nearly  all  those  who  are  likely  to  use  this  work. 

In  the  description  of  the  woods,  the  chief  characters  of  which  note 
has  been  given  are — 

1.  Size   and   appearance   of  tree   and  whether  evergreen  or  de- 

ciduous ;  mode  of  branching. 

2.  Description  of  bark. 

3.  Description  of  wood,  both  sapwood  and  heartwood,  with  its 

colour,  hardness,  grain,  scent,  the  characters  of  the  annual 
rings,  pores,  and  medullary  rays,  etc. 
These  characters  require  a  short  explanation. 

1.  The  plants  are  usually  described  as  ''shrubs,"  "large  shrubs,'* 
*'  small  trees,"  "  trees,"  "  large  trees,"  and  **  very  large  trees,"  according 
to  general  size ;  or  as  "  climbing  "  or  *'  straggling  "  plants.  So  far  as  is 
known,  it  is  recorded  whether  they  are  evergreen  or  deciduous.  The 
character  of  the  bole  and  its  branching  is  given  wherever  possible. 

2.  The  bark  is  described  according  to  its  colour,  which  usually 
presents  some  shade  of  grey  or  brown,  varying  into  white,  or  red,  or 
black ;  its  thickness,  represented  by  the  fractions  of  the  inch ;  its 
roughness  or  smoothness,  and  the  fissures  and  clefts  into  which  it  is 
cut  externally;  its  texture  whether  hard  or  soft,  papery  or  corky, 
etc. ;  and  the  way  in  which  it  exfoliates. 

3.  The  wood  is  described  whenever  possible  according  to  both 
sapwood  and  heartwood.  The  colour  is  given  as  nearly  as  possible 
according  to  the  shades,  usually  of  white  or  brown,  but  varying  into 
red,  grey,  yellow,  purple  and  black.  The  scent  is  recorded,  should 
it  happen  that  it  presents  any  peculiarity  worthy  of  note.  The 
hardness  is  given  according  to  tlie  different  categories  as  ''  extremely 
soft,"  "  very  soft,"  "  soft,"  "  moderately  hard,"  "  hard,'*  "  very  hard," 
and  "  extremely  hard,"  and  in  order  to  give  an  idea  of  these  different 
categories  the  following  examples  among  well-known  trees  may  be 
instanced : — 

Extremely  soft Cochlospermum  Gossypiuin. 

Very  soft    ......  Bornbax  malabaHcum, 

Soft Cedrela  Tooiia, 

Moderately  hard  ....  Tedona  grandis. 


INTRODUCTION  XV 


Hard Shorea  robusta. 

Very  hard Dalbergia  Sissoo, 

Extremely  hard Hardwickia  hinata. 


The  grain  is  usually  recorded  as  being  "  close,"  "  even,"  "  open," 
"  rough,"  "  cross,"  etc.,  etc.,  and  the  relative  roughness  or  smoothness 
is  generally  given. 

Annual  rings  are  referred  to  as  regards  their  presence  or  absence, 
their  being  more  or  less  well  marked,  and  the  marks  which  so 
distinguish  them. 

As  in  the  case  of  the  hardness,  so,  too,  the  pores  are  described 
according  to  a  scale  of  size  which  varies  in  those  trees  which  possess 
them,  as  "  extremely  small,"  "  very  small,"  "  small,"  "  moderate-sized," 
"large,"  "very  large,"  and  "extremely  large."  As  examples  of  these 
categories  may  be  given — 

Extremely  small Buxus  sempervirens. 

Very  small Acer  cultratum. 

Small    ........  Adina  cordifolia. 

Moderate-sized Bassm  latifolia. 

Large Albizzia  Lehhek. 

Very  large Eryihrina  suberosa. 

Extremely  large Many  climbers. 

The  classification  of  the  medullary  rays  has  been  made  upon  a 
similar  plan,  and  they  have  been  divided  into  "  extremely  fine," 
very  fine,"  "  fine,"  "  moderately  broad,"  "  broad,"  "  very  broad,"  and 
extremely  broad,"  examples  of  which  categories  are — 


Extremely  fine     ......  Eiionynius  lacerus. 

Very  fine      .......  Diospyros  tomentosa. 

Fine .  Albizzia  Lehbek. 

Moderately  broad Dillenia  pentayyna. 

Broad  ........  Flatanus  orientalis. 

Very  broad Quercus  dilatata. 

Extremely  broad Quercus  incana. 

In  addition,  the  distance  between  the  medullary  rays  is  usually 
given  and  is  sometimes  compared  with  the  diameter  of  the  pores. 
And,  as  far  as  possible,  the  length  and  depth  of  the  rays  have  been 
noted,  as  well  as  those  cases  in  which  the  broad  rays  are  obviously 
made  up  of  several  fine  ones.  The  character  of  the  "silver-grain" 
given  by  the  radial  section  of  the  medullary  rays  is  also  usually 
recorded. 

Other  noticeable  characters  are  the  presence  or  absence  of  con- 
centric lines  or  belts ;  and  of  patches  of  looser  tissue  than  that  of  the 
general  structure  and  the  way  such  patches  are  disposed.  These 
other  characters  are  often  valuable  accessories  in  determining  the 
genus,  and  even  the  natural  Order  to  which  a  wood  belongs.  The 
woods  of  all  species  of  Anonace^  are  characterized  by  regular  ladder- 
like concentric  bars  on  a  transverse  section ;  and  though  similar  bars 
may  be  also  seen  in  other  Orders,  they  are  rarely  so  regular,  and  the 
character  affords  an  almost  unmistakable  sign  for  recognizing  the 
trees  of  that  Order. 

In  SAPOTACEiE,  again,  the  wavy  concentric  lines  and  the  arrange- 
ment of  the  pores  in  short  echeloned  lines  afford  a  chaTaciet  'wVieXi 
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is  almost  certain ;  and  if  any  doubt  could  arise  it  would  be  betweeD 
that  Order  and  its  neighbour  the  Ebenace^,  which,  however,  almost 
always  differs  in  having  the  wood  of  a  white,  grey,  or  black  colour, 
while  that  of  Sapotace^  is  generally  of  some  shade  of  red  or 
yellow. 

Concentric  lines  of  soft  texture  occur  in  many  Orders  and  genera. 
They  are  very  common  in  the  Leguminosj£,  as  may  be  seen  from  the 
description  of  the  groups  which  the  woods  of  that  family  form.  They 
occur  also  in  Garcinia  and  Mesuci  among  GuTTiFERiE ;  in  Elceoden- 
dron,  Celccstmis,  and  Lophopetalum  among  CELASTRiNEiE ;  in  Heynea, 
Amoora,  and  Walsura  among  MELiACEiE;  Cordia  in  Boragine^; 
in  Ficus,  and  in  other  genera.  The  wood  of  the  trees  of  the  great 
and  important  order  of  Conifers  is  always  recognizable,  at  any 
rate,  by  the  constant  character  of  the  absence  of  pores ;  that  of  the 
chief  CuPULiFER^  by  the  arrangement  of  the  pores  in  wavy,  radial 
lines,  and  a  particular  texture.  Somewhat  broad  medullary  rays 
indicate  the  orders  DiLLENiACEiE,  RHizoPHOREiE,  and  MYRSiNEiE ;  as 
does  a  close  and  even-grained  wood,  most  species  of  the  great  Order 
of  RuBiACEiE ;  while  the  large  genus  Ficus  has  its  woods  extremely 
uniform  in  character  and  recognizable  by  alternate  layers  of  soft  and 
firm  tissue.  In  this  way  a  little  practice  may  enable  a  near  guess 
to  be  made  at  the  scientific  name  of  the  tree  yielding  a  wood  under 
investigation. 

Mention  has  been  made  of  some  Orders  and  genera  which  have 
woods  of  similar  character  and  structure,  but  it  is  necessary  to  point 
out  that  there  is  no  regular  rule  for  determining  Orders  and  genera 
by  means  of  the  wood ;  for  in  some  cases  the  structure  of  the  woods 
of  difierent  species  in  a  genus  differs  greatly  in  character.  In  the 
genus  Dcdbergia,  for  instance,  there  is  a  very  gi*eat  dissimilarity,  so 
that  while  some  species  have  hard  dark-coloured  heavy  woods,  others 
have  white,  often  soft,  woods  without  heartwood ;  and  one  species 
has  the  peculiarity  of  a  wood  divided  into  concentric  rings,  which 
are  often  separable,  of  alternate  layers  of  wood  and  bast-like  tissue. 
But,  in  general,  it  may  be  said  that  in  species  of  the  same  genus  the 
wood  structure  is  fairly  constant,  and  may  often  serve  as  a  valuable 
aid  in  the  determination  of  recent  plants,  as  it  has  of  fossil  ones. 

It  is  not  always  easy  to  give  the  reasons  which  lead  one  who  is 
tolerably  conversant  with  the  structure  of  woods  to  suggest  their 
botanical  affinities ;  there  are  often  characters  of  appearance,  touch, 
colour,  odour,  etc.,  which  afford  clues,  as  well  as  the  arrangement  and 
relative  size  of  the  pores  and  medullary  rays,  and  the  presence  or 
absence  of  annual  rings ;  so  experience  and  habit  of  observation  have 
to  be  added  to  an  acquaintance  with  structure  in  order  to  recognize, 
at  first  sight,  the  genus  or  Order  of  plants  to  which  a  wood  is  refer- 
able. Still,  it  is  hoped  that  the  descriptions,  aided  by  a  few  selected 
photographs  of  sections  magnified  3  J  diameters,  may  be  of  assistance. 
These  sections  are  copies  of  those  in  Dr.  Nordlinger's  "  Holzquersch- 
nitte,"  most  of  which  were  made  from  wood-specimens  supplied  to 
him  by  Sir  D.  Brandis  soon  after  1878.  The  photographs  were 
made  in  the  Botanical  Laboratory  at  the  Royal  Indian  Civil  Engi- 
neering College,  Cooper's  Hill,  with  the  permission  of  the  Principal 
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Professor  of  Forestry,  by  his  assistant,  Mr.  Arthur  Deane,  to  whom 
my  thanks  are  due. 

It  has  been  suggested  to  me  that  a  key  to  the  principal  woods, 
based  upon  structure,  would  be  a  useful  addition  to  this  work,  and 
I  have  long  considered  whether  such  a  key  were  feasible,  and  if  so,  how 
best  it  comd  be  prepared.  For  an  example  of  such  a  key  there  is  that 
given  in  the  handbook  which  accompanies  Nordlinger's  Wood  Sections, 
and  which  is  practically  the  same  as  that  prepared  by  Dr.  R.  Hartig  of 
Munich.*   In  that  key,  the  following  arrangement  has  been  adopted : — 

1.  Monocotyledons. 

2.  Tree  ferns. 

3.  CycadesB. 

4.  ConifersB. 

A.  Without  resin-ducts. 

(1)  Annual  rings  distinct. 

(2)  „  „      indistinct. 

B.  Possessing  resin-ducts. 

5.  Dicotyledons. 

A.  Annual  rings  not  well  marked. 

B.  Annual  rings  clearly  marked,  but  without  special  belt 

of  pores. 

C.  Annual  rings  clearly  marked  by  a  belt  of  pores  in  spring- 

wood. 

In  A,  B,  and  C  the  subdivisions  are  according  to  the  arrangement 
of  the  pores. 

In  Mathieu's  "Flore  Forestiere"  (4th  edition,  revised  by  Mons.  P. 
Fliche)  the  following  is  the  arrangement  adopted  : — 

Broad-leaved  species  (Dicotyledons) —  Examples. 

Ai.  Pores  in  groups. 

Bi.  Pores  clearly  unequal 

Ci.  Pores     in    radial,    oblique    and 

branching  lines      ....     Oak,  chestnut. 
C2.  Pores  in  concentric  lines      .         .     Elm,  Cdtis. 
C3.         „        short  concentric  arcs      .     Ash,  mulberry. 
C4.         „        oblique       anastomozing 

lines  forming  a  network         .         .     Laburnum. 
B2.  Pores  equal. 

C5.  Pores   in   oblique   or    concentric 

lines,  medullary  rays  broad   .         .     Furze. 
Ce.  Pores  in  radial  lines,  medullary 

rays  narrow Buckthorn. 

As.  Pores  scattered. 

Bg.  Pores  clearly  unequal. 

Oj,  Medullary  rays  broad  .         .         .     Barberry,  tamarisk. 
Cg.  „  „     narrow        .         .     Sea  buckthorn. 

B4.  Pores  equal. 

C9.  Medullary  rays  broad  .         .         .     Plane,  beech,  alder. 
Cio.         „  „    moderate-sized,  naiarow  or  very  naiTOW. 

♦  '*  Die  Unterecheidtmgsmerkmale   der  Wiohtigeren  in   Deutschland  Wachsenden 
Holzer."  Munioh.    ISS3. 
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Di.  Wood  hard. 

El.  Wood  grey  to  brown    .  Walnut,  laurel. 

E2.  Wood  red  to  reddish-brown .     Cherry,  plum,  apple. 
E3.  Wood  yellow  or  tawny         .     Olive,  box,  elder. 
D2.  Wood  usually  white,  soft         .     Lime,  poplar. 
Resin- woods  (conifers). 
As.  No  resin-ducts. 

B5.  Annual  rings  irregular  in  breadth  .     Yew,  juniper. 
Be         „  „      regular  .  Cedar,  silver  fir. 

A4.  With  resin-ducts. 

B7.  Wood    white,   heartwood    scarcely 

distinguishable Spruce. 

Bs.  Wood  reddish. 

Cii.  Sapwood  narrow  .        .     Larch. 

C12.  „        broad  ....     Pine. 

In  Prof.  Marshall- Ward's  work,  "  Timber  and  Some  of  its  Diseases," 
the  following,  put  briefly,  is  the  classification  proposed  : — 

1.  Conifers. 

Ai.  No  resin-canals. 

Bi.  No  true  heartwood  .  .     Silver  fir. 

B2.  A  distinct  heartwood      .         .         .     Yew,  juniper,  cedar. 
A2.  Resin-canals  present. 

B3.  No  true  heartwood  .         .         .     Spruce. 

B4.  Heartwood  distinct         .  .     Pine,  larch. 

2.  Dicotyledons, 

A3.  Annual    rings    not    distinguishable,   but   "partial    zones" 
forming  incomplete  bands  sometimes  present. 
B5.  Partial  zones  present,  forming  "  false  rings." 
Ci.  Medullary  rays  of  two  kinds. 
C2.  „  „     all  of  one  kind  and  narrow. 

Be.  Partial  zones  absent. 

C3.  Soft  wood,  no  heartwood. 
C4.  Harder  wood ;  heartwood  present. 
A4.  Annual  rings  always  distinguishable. 

B7.  Annual  rings  clear,  through  conspicuousness  of  spring- 
wood  pores. 
Cs.  Annual  rings  marked  by  larger  spring-wood  pores. 
Di.  Some  medullary  rays  broad. 
D2.  All  medullary  rays  alike  and  fine. 
Ce-  Annual  rings  marked  by  more  numerous  and  crowded 
spring- wood  pores,  not  larger  in  size. 
Bg.  Annual  rings  clear,  from  the  closer  texture  of  the  autumn 
wood,  not  from  any  special  conspicuousness  of  the  pores. 
C7.  Pores  easily  visible. 
Cg.       „     minute,  only  visible  with  a  lens. 
D3.  Wood  hard. 
D4.  Wood  soft. 

I  have  thought  it  useful  to  give  these  difierent  methods  of  classifi- 
cation in  order  that  Forest  officers  who  may  desire  to  do  it  may  utilize 
them  in  preparing  local  keys  to  the  woods  of  their  locality.     After 
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much  consideration,  I  came  to  the  conclusion  that  it  would  be  useless 
to  attempt  to  make  a  general  key,  not  only  because  it  would  be  an 
exceedingly  difiScult  thing  to  do  for  so  many  species,  but  because 
when  made  it  would  be  of  little  or  no  practical  utility.  A  key,  to  be 
of  use  in  any  given  locality,  should  not  be  complicated  with  references 
to  numbers  of  kinds  not  found  or  likely  to  be  found  there,  but  should 
be  short  and  refer  only  to  those  species  of  importance  which  are  likely 
to  be  met  with.  Consequently,  in  my  opinion,  local  keys  would  be 
much  more  useful  than  a  general  one,  and  need  only  take  in  a  few 
kinds  of  wood.  As  an  example,  a  key  for  the  chief  woods  which  are 
collected  at  the  Hardwar  drift-timber  depot  would  include  a  few 
conifers  such  as  Deodar,  cypress,  two  pines,  spruce  and  silver  fir ;  such 
other  trees  as  S&\,  Sissu,  Toon,  two  or  three  Terminalias,  Bombax, 
some  of  the  softer  hill  woods  like  elm,  birch,  alder,  poplar  likely  to  be 
floated,  and  so  on.  The  list  would  not  be  diflScult  to  make,  nor  would 
the  key  to  the  woods. 

And  here  it  is  well  to  explain  that  the  descriptions  given  in  this 
work  notice  only  characters  which  are  readily  capable  of  being 
observed  with  no  greater  enlargement  than  that  given  by  an  ordinary 
pocket  lens,  magnifying  from  5  to  20  times,  so  that  a  Forest  officer 
wishing  to  determine  the  species  to  which  the  woods  in  a  drift  depot, 
or  the  pieces  which  make  up  a  stack  of  fuel,  belong,  may  have  the 
means  of  doing  so,  without  having  to  take  the  trouble  of  cutting  thin 
sections  such  as  would  be  necessary  if  a  compound  microscope  had  to 
be  employed.  In  some  of  the  Indian  Railway  fuel  contracts  with  the 
Forest  Department,  it  is  stipulated  that  certain  woods  are  not  to  be 
used,  and  it  therefore  becomes  necessary  from  time  to  time,  before 
taking  over  stacks  from  a  contractor,  to  make  sure  that  the  prohibited 
woods  are  not  included.  A  knowledge  of  the  character  of  the  structure 
and  other  peculiarities  of  such  woods  is  then  necessary,  and  if  at  the 
same  time  the  better-class  fuel  woods  are  also  known,  the  inspecting 
officer  can  himself  do  the  work  speedily  and  thoroughly,  and  be  free 
from  the  obvious  danger  of  having  to  rely  on  the  diagnosis  of  a  sub- 
ordinate or  workman.  Again,  it  has  sometimes  happened  on  Indian 
railways  that  attempts  have  been  made  by  contractors  to  palm  oil* 
sleepers  of  inferior  woods  as  belonging  to  better-class  kinds ;  and  here 
again  structural  knowledge  is  important.  Cases  of  this^.are  by  no 
means  uncommon,  and  I  have  myself  known  Chir  pine  to  be  palmed 
off  as  Deodai'  and  Eng  or  Kanyin  as  Pyingado.  When  it  is  under- 
stood that  Chir  \)\nQ  wood  is  readily  recognizable  from  Deodar  wood 
by  its  possessing  resin-ducts,  of  which  the  latter  has  none,  its  identity 
can  be  at  once  detected,  even  though  it  may  have  been  scented  with 
deodar  oil  and  otherwise  "  doctored."  So,  too,  the  open  structure  of 
Eng  wood  with  scattered  pores  surrounded  by  loose  tissue  at  once 
enables  it  to  be  distinguished  from  that  of  Pyingado,  which  has  its 
pores  smaller,  grouped,  and  filled  with  resin.  Teak  is  almost  always 
at  once  recognizable  by  its  oily  nature,  its  scent,  and  especially  by  its 
well-marked  annual  rings,  and  a  very  little  practice  indeed  makes  it 
possible  to  recognize  it  with  certainty. 

After  all,  written  descriptions  alone,  though  useful,  are  not  suffi- 
cient for  really  accurate  determination  of  woods ;  any  more  tViaiv  \\\e^ 
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are  for  naming  ordinary  botanical  specimens.  A  botanist  who  has 
plants  to  determine,  after  doing  his  best  with  the  descriptions  given 
in  books,  finds  it  right  to  compare  his  specimens  with  the  properly 
named  ones  preserved  in  Herbaria;  and  so,  also,  must  the  inquirer 
go  to  work  who  wishes  to  identify  woods.  After  getting  as  near  as 
he  can,  with  the  aid  of  written  descriptions,  he  should,  where  possible, 
verify  his  conclusions  by  comparison  with  correctly  named  specimens 
in  a  museum. 

The  remarks  after  each  species  practically  explain  themselves. 
First  comes  the  geographical  distribution,  as  concisely  but  clearly 
given  as  possible.  Then  the  habitat  of  the  species,  the  class  of  forest 
in  which  it  is  found,  with  such  remarks  on  its  importance  in  sylvi- 
culture as  seem  called  for.  The  rate  of  growth  is  treated  much  more 
briefly  in  the  present  than  in  the  first  edition,  because  it  is  impossible 
within  ordinary  limits  to  give  in  detail  the  observations  which  have 
been  made.  In  the  preparation  of  Working  Plans,  great  advances 
have  been  made  of  late  years,  and  it  seems  sufficient  to  give  generally 
accepted  results  instead  of  detailed  experiments.  Roughly  speaking, 
any  less  number  than  6  rings  per  inch  of  radius  may  be  considered 
as  B^fast  growth,  from  6  to  12  as  Tnoderate,  and  over  12  as  slow. 

The  "  weight  per  cubic  foot "  is  given  wherever  known,  and  at  any 
rate  from  the  weighings  of  the  specimens  available.  In  the  previous 
edition,  the  rate,  where  not  alreadj'  known,  was  taken  from  the 
weighings  made  by  Mr.  A.  Smythies  and  Dr.  H.  Warth ;  those  since 
added  have  been  made  by  myself.  The  weight  recorded  is  always, 
unless  otherwise  stated,  that  of  seasoned  timber,  and  it  is  given  as 
"  light,"  "  moderately  heavy,"  and  "  very  heavy  "  according  as  the 
woods  give : — 

Examples. 
Light,  less  than  30  lbs.  per  cubic  foot     ....     Erythrina,  Bombax, 
Moderately  heavy,  from  30  lb?,  to  50  lbs.  per  cubic  foot .     Cedrela  Toona^  Deodar. 
Heavy,  from  50  lbs.  to  70  Ibp.  per  cubic  foot  .        .         .     Teak,  Sdl. 
Very  heavy,  over  70  lbs.  per  cubic  foot   ....     Hardwickia. 

In  the  former  edition  of  this  work  were  brought  together  the  results 
of  all  available  experiments  made  to  ascertain  weight  and  transverse 
strength,  and  those  of  Sir  D.  Brandis,  made  in  Calcutta  in  1862-66, 
were  then  for  the  first  time  published.  A  few  have  been  added  since 
then,  especially  those  of  Talbot  and  Bourdillon  in  Bombay  and 
Travancore  respectively. 

For  an  account  of  the  coefficients,  reference  may  be  made  to 
Mr.  C.  G.  Rogers'  "  Manual  of  Forest  Engineering  for  India,  1900," 
vol.  i.  p.  88.   The  value  of  P,  the  coefficient  of  transverse  strength,  is  the 

W  X  L 

result  obtained  by  the  formula  P  =  ^ — ,^^3,  where  W  is  the  weight  in 

pounds  which,  when  placed  on  the  middle  of  a  bar,  causes  it  to  break ; 
L  is  the  length  of  the  bar,  between  supports,  in  feet;  B  and  D  its 
breadth  and  depth  in  inches.    The  **  modulus  of  elasticity  "  E,  which  is 

L^  W 

occasionally  quoted,  is  obtained  from  the  formula  E  =  ^ ^  X  — . 

In  this  case,  W  is  the  weight  in  pounds  supported  at  the  centre  of  a 
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beam  causing  a  deflection  of  x  inches.     In  the  case  of  Mr.  H.  H. 

40 
O'Connell's  Madras  experimente.  his  coefficient  a  is  given,  a  being  =  ^. 

But,  ordinarily,  it  has  been  thought  sufficient,  in  this  work,  to  quote 
only  the  weight  per  cubic  foot  and  the  value  of  P,  as  was  done  in  the 
"  Forest  Flora  of  North- West  and  Central  India." 

The  information  given  regarding  the  different  species  has  been 
obtained  from  many  sources.  The  notes  on  Sylviculture  are  largely 
from  my  own  observation,  but  wherever  I  have  been  able  to  find  the 
observations  of  others  I  have  quoted  the  author.  I  am  well  aware 
that  Forest  officers  who  perhaps  know  more  intimately  the  sylvi- 
cultural  characteristics  of  some  of  the  trees  may  not  agree  with  me 
in  the  opinions  given.  It  is  to  be  hoped  that  such  officers  will  record 
their  views,  say,  in  the  "  Indian  Forester,"  so  that  the  notes  may  be 
revised,  where  necessary,  should  a  third  edition  ever  be  called  for. 
In  regard  to  economic  uses,  I  have  endeavoured  in  as  many  cases  as. 
possible  to  give  the  authority ;  for  it  has  often  struck  me  how  items  of 
information  which  may  not  always  be  quite  correct,  go  on  being  quoted 
by  writer  after  writer  until  their  original  authorship  is  lost.  I  have  not 
thought  it  necessary  always  to  quote  such  standard  works  of  undoubted 
accuracy  as  the  "  Forest  Flora  "  of  Sir  D.  Brandis ;  but  even  this  ha& 
been  done  in  most  cases.  Information  regarding  the  uses  of  the 
wood  and  bark,  regarding  oils,  gums,  fibres,  and  similar  important 
products  of  the  plant,  has  been  given  at  as  great  length  as  seemed 
advisable ;  but  in  the  case  of  medicinal  uses,  I  have  tried  to  be  brief, 
for  this  book  is  one  for  Forest  officers  rather  than  for  doctors; 
moreover,  those  especially  interested  in  drugs  have  ready  for  them  a 
complete  and  up-to-date  account  in  the  "  Pharmacographia  Indica  "  of 
Messrs.  Dymock,  Warden  and  Hooper ;  not  to  speak  of  the  invalu- 
able "  Dictionary  of  Economic  Products,"  by  Dr.  G.  Watt,  CLE.  To 
have  inserted  all  the  useful  information  available  in  Dr.  Watt's  book 
would  have  made  this  work  too  unwieldy,  but  I  hope  I  have  selected 
what  is  most  important. 

In  spite  of  the  strong  opinions — opinions  whose  value  I  fully 
appreciate — held  by  some  of  my  friends,  and  notably  by  Mr.  C.  B. 
Clarke,  F.R.S.,  that  in  works  of  this  kind  there  should  be  one  Index 
only,  I  have  adhered  to  the  arrangement  of  the  former  edition,  and 
have  prepared  separate  indices  to  scientific,  European,  and  vernacular 
names,  as  well  as  a  list  of  the  numbers  of  the  specimens  examined 
and  mentioned.  It  seemed  advisable  to  shorten  that  list  by  omitting 
the  scientific  names  and  merely  to  refer  to  the  page  at  which  the 
specimen  is  mentioned. 

In  such  a  country  as  India,  extending  from  about  6°  to  36°  N* 
latitude,  and  over  about  40°  longitude;  with  climates  varying  in 
almost  every  possible  way  between  the  extremes  of  heat  and  cold, 
and  of  dampness  and  dryness ;  it  is  obvious  that  the  number  of  species 
found  in  the  forests  must  be  very  large.  In  his  Introduction  to  the 
"Flora  of  British  India,"  Sir  Joseph  Hooker  writes  of  the  Indian 
region  (including  Ceylon)  as  "  perhaps  the  richest,  and  certainly  the 
most  varied,  botanical  area  on  the  surface  of  the  globe,"  and  true  as 
this  is  for  the  flora  in  general,  it  is  no  less  true  for  the  woody  ^p^ci\^^ 
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that  constitute  the  forest  vegetation.  The  following  Table  gives  an 
estimate  which  I  think  approximates  to  the  statistics  of  such  species, 
so  far  as  we  know  at  present : — 


No.  of 

species. 

ATiDTnA  f\^  m£^t{sm. 

No.  of  Natural 
Orders. 

No.  of  genera. 

■                                • 

21 

Trees. 
462 

Shrubs. 

Climbers. 

Total. 

Tbalamifloraa 

153 

139 

136 

737 

DiscifloriB . 

4 

• 

19 

157 

394 

126 

120 

640 

CalycifloriB 

• 

17 

196 

525 

215 

189 

929 

OamopetalsB 

> 

■                                • 

26 

228 

408 

606 

243 

1257 

ApetalsB    .... 

23 

152 

628 

234 
1320 

48 

910 

Total  Dicotyledons    . 

106 

886 

2417 

736 

4473 

Gymnosperms  . 

3 

15 

21 

11 

5 

37 

Monocotyledona 

5 

45 

69 
2507 

89 

66 

224 

Total  Phanerogams    . 

114 

946 

1420 

807 

4734 

Cryptogams 

1 
115 

4 
950 

6 

9 

807 

15 

Grand  total 

2513 

1429 

4749 

Introduced  trees  and  shrubs  and  a  certain  number  of  shrubs  and 
climbers  of  woody  character  which  have  not  been  counted  would 
probably  raise  the  grand  total  to  about  5000,  which  may  then  be 
assumed  to  be  the  limiting  number  of  species  in  the  woody  vegetation 
of  India.  The  magnitude  of  this  great  assemblage  of  plants  is 
perhaps  better  realized  when  it  is  considered  that  in  the  "  Forest  Flora 
of  France,"  by  MM.  Mathieu  and  Fliche,  54  Natural  Orders,  contain- 
ing 143  genera  with  397  species,  are  described,  the  species  including 
every  plant  in  the  least  woody  (e.g.  the  Rock  roses,  the  Cranberry, 
and  the  Thyme)  as  well  as  many  introduced  kinds.  In  the  British 
Isles,  taking  the  descriptions  in  Hooker's  "  Student's  Flora "  on  the 
same  basis  as  is  done  in  the  French  statistics,  and  including,  as  they 
do,  a  few  common  and  well-naturalized  exotics,  there  are  33  Natural 
Orders,  containing  67  genera  with  134  species.  Sir  Joseph  Hooker, 
who  has  most  kindly  looked  over  the  proofs,  not  only  of  the  Intro- 
duction but  of  much  of  the  letterpress  of  the  book,  and  given  me 
valuable  criticisms  and  helped  me  to  avoid  many  mistakes,  tells  me 
that  the  number  of  5000  woody  plants  covers  about  one-third  of  the 
Indian  Flora.  The  proportion  is  very  large,  and  is  probably  un- 
equalled for  any  other  country  of  the  globe  except,  perhaps,  Australia. 

The  number  of  species  of  which  the  wood  has  been  described  in 
these  pages  comes  to  about  1450,  including  exotics.  Among  the 
woods  described  are  representatives  of  most  of  the  important  genera, 
and  there  are  very  few  of  the  really  important  timber-woods  of  which 
no  specimen  has  been  available. 

In  conclusion,  I  desire  to  express  my  best  thanks  to  those  officers 
of  the  Indian  Forest  Department,  whether  of  the  Imperial  or  Provin- 
cial Staff,  and  to  many  in  other  branches  of  Government  service,  for 
their  help  in  supplying  specimens,  information  or  criticism.     I  hope  I 
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bave  not  omitted  to  give  in  the  pages  of  the  book  the  names  of  those 
bo  whom  I  am  indebted  for  help.  I  have  also  to  thank  the  Director 
Bind  staff  of  the  Royal  Gardens,  Kew,  for  their  assistance,  and  for  per- 
mission to  examine  and  describe  many  of  the  specimens  preserved  in 
their  splendid  museum.  And  I  must  not  omit,  finally,  to  thank  the 
Grovemment  of  India  for  their  appreciation  of  the  utility  of  the  first 
3dition,  and  for  the  assistance  they  have  given  me  in  publishing  its 
successor. 

J.  S.  GAMBLE. 

Liss, 

OcU  1,  1902. 
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Division  I.     PHANEROGAMS. 

Phakebogamic  plants  are  divided  into  thi^ee  classes,  I.  Dicotyledons,  II.  Gtmko- 
SPEBMS  and  III.  Monoootylbdons,  adopting  the  order  of  arrangement  given  in  Bentham 
and  Hooker^s  ''  Genera  Plantarum/*  and  followed  in  the  *'  Flora  of  British  India  "  and 
other  works  quoted  herein. 

In  regard  to  wood  structure,  speaking  generally,  and  referring  only  to  easily  seen 
characters,  these  three  classes  are  recognized  : 

Class  L  DicoTTLEDONS.  By  distinct  bark  and  wood ;  general  presence  of  annual 
rings,  or  at  any  rate  of  rings  of  new  growth  added  on  each  year  at  the  outside  of  the 
wooid  cylinder  and  the  inside  of  the  bark  ring ;  presence  of  vessels  or  pores  and  medullary 
rays  of  varying  size  in  the  fibro-vascular  tissue ;  and  usually  a  distinct  sapwood  and 
heartwood. 

Class  II.  Gymnosperms.  By  the  same,  except  that  vessels  or  pores  are  usually 
completely  wanting,  and  that  resio  ducts  are  often  present  either  vertical  in  the  tissue 
or  horizontal  in  the  medullary  rays. 

Class  III.  Monocotyledons.  By  the  general  absence  of  distinct  bark  and  of 
annual  additional  growth  on  the  outside  of  the  wood  cylinder ;  absence  of  annual 
rings ;  presence  of  separate  fibro-vascular  bundles  irregularly  arranged  and  containing 
vessels  or  pores,  but  not  medullary  rays. 

There  are,  of  course,  some  slight  exceptions,  as,  for  instance :  the  woods  of  certain 
Dicotyledons,  like  Fisonia  in  Nyctaoine^  and  ./EgtcUitis  in  Plumbagine^,  show 
more  or  less  the  structure  of  Monocotyledons ;  Gnetace^  in  Gymnosperms  possess 
pores  like  those  of  the  Dicotyledons ;  while,  in  Monocotyledons,  the  woody  Lillace^ 
and  members  of  some  allied  Orders  do,  more  or  less,  increase  in  diameter  and  form 
new  separate  fibro-vascular  bundles.     But  such  exceptions  are  few  and  unimportant. 


Class  I.    DICOTYLEDONS. 

This  Class  is  subdivided  into  Series,  as  follows : — 

Series    I.  Thalamiflorae Orders    1  to    21 

„     II.  DisciflorM „      22  to    40 

„    ni.  Calyciflora3 „     41  to    57 

„    IV.  Gamopetalae „     58  to    83 

„     V.  Apetalfie „     84  to  106 

As  already  mentioned,  the  wood  of  Dicotyledons  is  characterized  by  distinct  bark 
and  wood,  the  general  presence  of  annual  rings,  the  presence  of  pores  and  medullary 
rays,  and  the  usual  presence  of  distinct  heartwood  and  sapwood.  A  transverse  section 
shows :  (1)  a  central  pith ;  (2)  a  series  of  layers  of  fibro-vascular  tissue  in  wMek  tVi^ 
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most  prominent  features  are :  (a)  anntial  rings  which  are  usually  present  only  in 
woods  grown  in  a  climate  where  there  are  distinct  seasons,  (b)  pores  of  greater  or  less 
magnitude  and  yarions  arrangements,  usually  larger  and  more  prominent  in  the  inner 
parts  of  the  annual  rings,  and  gradually  getting  smaller  and  less  prominent  towards 
the  outer  parts,  (c)  medullary  rays  represented  on  a  cross  or  transverse  section  as  radial 
lines  of  greater  or  less  breadth,  on  a  radial  section  as  vertical  and  radial  plates,  and 
on  a  tangential  section  as  lenticular  patches  of  neater  or  less  breadth  and  depth, 
(d)  other  characters  such  as  occasional  patches  csdled  '*  medullary  patches,'*  or  large 
cells,  or  pores  filled  with  resin  or  mineral  matter,  the  whole  set  in  (e)  tissue,  mostly  con- 
sisting of  wood  fibres,  chiefly  tracheides  without  the  "  bordered  pits  "  seen  in  Coniferous 
wood,  and  varying  in  the  size  of  the  cavities  or  "  lumina  *'  and  the  thickness  of  the 
walls,  and  so  showing  harder  or  softer  structure  and  a  difiference  of  colour ;  and  then 
(3)  a  hark  ring,  the  inner  part  of  fibrous  layers,  the  outer  of  hard  dead  or  nearly  dead 
tissue. 


Sebies  I.    THALAMIFLOR^. 


Order  I.    SAinJNCULACEiE. 

Shrubs,  erect  or  climbing,  and  herbaceous  plants,  of  little  importance  in  the  forests. 
The  roots  of  species  of  Aconitum  yielding  an  important  but  poisonous  drus:  are  col- 
lected in  the  Himalaya  for  export.  Fceonia  Emodi,  Wall. ;  Fl.  Br.  Ind.  i.  30 ;  Vera. 
Mamekhy  Ph.,  is  an  erect  perennial  herb  of  the  Western  Himalaya,  whose  tubers  are 
used  medicinally  and  whose  young  shoots  are  sometimes  eaten  as  a  vegetable  in 
Kumaon.  Of  woody  plants  there  are  two  genera.  Clematis  and  Naravelia,  with  22 
species  in  all. 

1.  CLEMATIS,  Linn. 

Twenty  species  are  described  in  Fl.  Br.  Ind.  i.  pp.  2  to  6,  and  Kurz  adds  two  more 
for  Burma.  The  commonest  kinds  in  the  Western  Himalaya  are  C,  grata^  Wall., 
G,  nutans  J  Royle,  and  C.  orientalis,  Linn.,  with  white  or  yellowish -white  panicles  of 
flowers ;  Cf,  montanay  Ham.,  with  large  white  star-shaped  flowers,  which  festoons  the 
fir  and  deodar  trees  in  the  upper  forests,  and  (7.  barbdlata,  Edgw.,  with  dull  purple 
ones,  common  among  bushes  in  the  hill  forests;  while  C,  Buchananiana,  DC,  is 
conspicuous  for  its  woolly  leaves  and  large  soft  tomentose  bell-sbaped  flowers.  In  the 
Eastern  Himalaya  this  latter  species  is  the  most  common,  with  C.  gremasfiara,  DC, 
covered  all  over  with  golden  pubescence,  and  the  pink-flowered  C,  smUadfolia^  Wall. 
In  the  sub-Himalayan  forests  (7.  Gouriana,  Koxb.,  which  resembles  the  European 
Clematis,  is  very  common ;  and  (7.  Wightiana^  Wall.,  is  conspicuous  in  the  hills  of 
Western  and  Southern  India.  C,  triloba,  Heyne,  is  common  in  the  Deccan.  These 
climbers  are  all  very  ornamental,  but  they  have  little  or  no  value,  though  Kurz  saya 
that  the  "  stems  of  Burmese  species  while  fresh  are  often  used  for  ropes  and  are  very 
'  strong."  Mathieu,  Fl.  For.  p.  9,  gives  the  weight  of  the  wood  at  24  to  36  lbs.  per  cubic 
foot  for  C,  VitaJbaf  Linn.,  the  European  Clematis  or  Traveller's  Joy. 

Woody  climbers.  Bark  grey,  fibrous,  peeling  off  in  long  strips. 
Wood  white  or  yellowish-white,  soft,  porous.  Fores  arranged  in 
rounded  groups  between  the  broad  or  very  broad  medullary  rays, 
the  groups  having  alternately  very  large  pores  and  small  ones,  so 
that  a  section  (see  Nordlinger,  Vol.  2,  C  Vitalba)  has  the  appearance 
of  lacework.  There  is  a  big  central  pith,  and  the  outer  edge  of  the 
small-pored  groups  defines  the  annual  ring, 

H  2851.    Mahasu,  Simla,  8000  ft.  f  ^'  r^'^^^.  ^.°'-  ^*^^-  ^«f^V 

H  4792.    Deoban,  Jaunsir,  8500  ft.  (32  lb?.)  [     gun^!*'  '  ^«««*«*«^H 
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•H2852.  Mahasu,  Simla,  8000  ft.  \C,    harbdlata,   Edgw.  Vern.  Kauniy 

H  3156.  Theog,        „      7000  ft.  (40  lbs.)  /      Jaunsar. 

H  2820.  Simla,  6000  ft C,  grata.  Wall. 

H  2838.  Simla,  6000  ft C,  Buchananiana,  DC. 

all  collected  by  myself. 

2.  NARAVELIA,  DC.  Two  species :  N,  zeykmica,  DC ;  Fl.  Br.  Ind.  L  7  (Atra- 
gene  zeylanica,  Roxb.  Fl.  Ind.  ii.  670) ;  Vern.  Sargoyit,  Burm.,  is  common  in  the 
tropical  forests  throughout  most  of  India ;  and  N,  lawifolia,  Wall,  occurs  in  Burma. 


Order  II.    DILLENIACEiE. 

A  tropical  Order  of  plants,  usually  with  showy  flowers.  There  are  five  genera,  trees 
or  shrubs,  some  climbing.    They  belong  to  two  Tribes,  viz. — 

Tribe  I.  Deliraeae Delima,  Tetracera. 

„  n.  Dillenien Schumacheria,  Wormia, 

Dillenia. 

1.  DELIMA,  Linn. 

1.  D.  sarmentosa,  Linn. ;  Fl.  Br.  Ind.  i.  31 ;  Kurz  For,  Fl.  i.  22 ;  Gamble  Darj. 
List  1 ;  Trimen  Fl.  Ceyl.  i.  5.  Tetracera  sarmentosa^  Willd. ;  Roxb.  Fl.  Ind.  ii.  645. 
Vern.  Monkyourihy  Lepcha ;  Korcaor-wely  Cingh. 

A  woody  climber.  Bark  red,  peeling  off  in  hard  flakes.  Wood 
light  brown,  moderately  hard,  with  large  round  pores  and  broad 
ToedvUary  rays. 

Northern  and  Eastern  Bengal,  Burma  and  the  Andamans,  in  moist  forests ;  low 
country  of  Ceylon. 

The  leaves  are  hard  and  are  sometimes  used  to  polish  wood,  etc.  The  stems  are 
used  in  Ceylon  for  cattle-ropes. 

B  3370.    Kasalong  Forests,  Chittagong  (Gamble). 

2.  TETRACERA,  Linn. 

Two  species.  T.  lasvis,  Vahl ;  Fl.  Br.  Ind.  i.  31 ;  Trimen  Fl.  Ceyl.  i.  6  (T.  trigyiia^ 
Roxb.  Fl.  Ind.  ii.  645)  ;  Vern.  Et-korasa-wel,  Cinsjh..  is  a  climbing  shrub  of  the  forests 
of  Malabar  extending  to  Ceylon  ;  and  T.  Assa,  DC ;  Fl.  Br.  Ind.  i.  31 ;  Kurz  For.  Fl.  i. 
22,  a  climber  of  the  forests  of  Chittao:ong.  Both  have  scabrid  leaves  and  small  white 
panicled  flowers.  The  wood  of  T,  macrophylla.  Wall,  of  the  Straits  Settlements  has 
the  following  characters : — 

Bark  brick-red,  peeling  off  in  papery  flakes.  Wood  red,  soft. 
Pores  scanty,  moderate-sized  to  large.  Medullary  rays  broad,  not 
numerous. 

Penang — Kew  Museum  (H.  N.  Ridley). 

3.  SCHUMACHERIA,  Vahl.  Three  erect  or  scrambling  shrubs,  endemic  in  Ceylon. 
8,  castanecefoUa,  Vahl;  Fl.  Br.  Ind.  i.  35  ;  Trimen  Fl.  Ceyl.  i.  10 ;  Vern.  Kekiri-waru, 
Cingh.,  is  common  in  the  moist  low  country. 

4.  WORMIA,  Rottb. 

1.  W.  triquetPa,  Rottb. ;  Fl.  Br.  Ind.  i.  35 ;  Trimen  Fl.  Ceyl.  i.  11,  t  3.  Vern. 
Diya-para,  Cingh. 

A  moderate-sized  tree.     Wood  red,  close-grained,  moderately  liaxd. 
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Pores  moderate-sized,  scanty.     Medullary  rays  fine  to   moderately 
broad,  silver-grain  not  prominent. 

Moist  low  region  of  Ceylon,  up  to  2000  ft.,  endemic. 

The  wood  is  used  in  buildiDg ;  it  weighs  44  lbs.  per  cubic  foot.    The  nut  gives 
an  oil. 

11m. 
Ceylon  Collection,  No.  22,  old  (Mendis) 44 

Ceylon  :  Int.  Exhn.,  1862 — Kew  Museum. 


5.  DILLENIA,  Linn. 

Ten  species,  handsome  trees  with  large  or  very  large  leaves.  They  are  in  two 
Subgenera,  viz. — 

1.  EuDiLLE^^iA,  with  persistent  leaves  and  white  flowers,  D,  indica,  D,  brtidtxUa, 
and  i>.  retusa. 

2.  CoLBERTiA,  with  deciduous  leaves  and  yellow  flowers,  D.  aurea,  D.  pilosa,  D. 
]yalcherrima^  D,  scahrella,  D,  parviflora,  D,  pentagyna,  and  D,  floribunda,  Hook.  f. 
and  Th. 

The  last  named  is  a  very  little-known  species  of  Martaban.  D.  bracteataj  Wight ; 
Fl.  Br.  Ind.  i.  37  (Wormia  bracteatOy  Bedd.  Fl.  Sylv.  t.  115),  is  a  large  tree  of  the  hills 
of  the  South  Deccan.  D.  pilosa,  Kurz  For.  Fl.  i.  20,  is  a  tree  of  the  upper  mixed  forests 
of  the  Andamans.  Kurz  says  it  has  a  greyish,  close-grained,  coarsely-fibrous,  heavy 
wood.  In  the  Fl.  Br.  Ind.  it  is  placed  under  D.pentagyna,  and  though  Kurz  idleatifies 
his  Andaman  plant  with  Eoxburgh's  (Fl.  Ind.  ii.  652),  the  latter  got  his  specimens 
from  E.  Bengal  or  Assam. 

Wood  light  red  or  reddish-brown,  moderately  hard.  Pores 
moderate-sized,  unifonnly  distributed,  often  filled  with  a  white  sub- 
stance. Medullary  rays  of  two  classes,  numerous  broad  or  moderately 
broad  with  a  few  very  fine  between  them.    A  good  silver-grain, 

1.  D.  indica,  Linn. ;  Fl.  Br.  Ind.  i.  36  ;  Bmndis  For.  Fl.  1 ;  Kurz  For.  PI.  i.  19 
Gamble  Darj.  List  1 ;  Talbot  Bomb.  List  2 ;  Triraen  Fl.  Ceyl.  i.  12.  D.  spedoia 
Thunb.;  Roxb.  Fl.  Ind.  ii.  650;  Bedd.  Fl.  Sylv.  t.  103.  Vern.  Chalta,  Hind. 
Chalta,  hargem,  Beng. ;  Otejigah^  Ass, ;  Bat,  oao^  Uriya;  Hamphal,  mechiaphal,  Nep. 
PlmrMikoly  aun-ydm^  Lepcba  ;  Panpui,  Garo ;  Vva^  pedda  kcUinga^  Tel. ;  UvOj  Tarn. 
Bettorkanagala,  kad-kanagdla,  Kan.;  Syalita^  Mai.;  Mota  harmed.  Mar.;  Thapru^ 
chaurcUesi,  Magh;  Thahyu,  Burm. ;  Carllow,  Talcing;  Hondapara,  toampam, Gingb. 

A  large  evergreen  tree.  Bark  red,  moderately  thick,  smooth, 
peeling  off  in  small  hard  flakes.  Wood  red  with  white  specks,  close- 
grained,  moderately  hard.  Annvxil  rings  faint,  distinguished  by  the 
scarcity  of  pores  in  the  autumn  wood.  Pores  moderate-sized,  figdrly 
numerous,  evenly  distributed.  Meduilai^  rays  of  two  classes,  broad 
and  very  fine,  the  latter  bent  round  the  pores  and  usually  2  to  4 
between  each  pair  of  broad  rays  ;  silver-grain  good. 

Damp  evergreen  forests  at  the  base  of  the  Himalaya  from  Nepal  eastwards ;  AmMm^ 
Eastern  Bengal,  and  Burma ;  valleys  of  the  Circar  Hills,  the  Konkan,  Kanara,  and 
Malabar ;  low  country  of  Ceylon  :  often  cultivated  in  gardens. 

A  conspicuous  tree  in  its  localities,  at  once  recognizable  by  the  colour  of  the  bark, 
the  large  serrate  leaves,  large  white  flowers,  and  huge  succulent  fruit,  which  is  more  or 
less  edible.  The  leaves  are  occasionally  used  to  polish  ivory,  and  are,  according  to  Mr. 
Brownlow  of  Cachar,  used  to  feed  the  "  Eri "  silkworm  {Attacus  Atlas,  Linn.). 

The  wood  is  not  much  used,  it  is  however  made  into  gunstocks  and  helves,  and  in 
some  places  in  the  construction  of  houses  and  ships  (Brandis).  If  used  wholly  under 
water,  it  turns  jet  black  and  lasts  many  years  (S.  E.  real).    It  gives  good  charcoal. 


SCHIMA    If  ALLTCHTT. 
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Its  weight  per  cubic  foot  is  given  as  41  to  45  lbs.  (Brandis),  44  lbs.  when  seasoned  and 
55  to  60  lbs.  when  unseasoned  (Beddome),  41  lbs.  (Kurz),  44*5  lbs.  (Smythies  in  1878), 
and  the  following  are  the  results  of  experiments  recorded : — 

wt.  in  lbs.     p. 
Skinner,  No.  58,  in  1862,  in  S.  India  ....    45        721 
Kyd,  in  1831,  with  Assam  wood,  bars  2'  x  1"  x  1"    .    45        243  (doubtful) 

The  growth  is  moderate ;  countings  made  in  1878  gave  7  rings  per  inch,  and  a  round 
(No.  E  2310)  in  the  Bengal  Forest  Museum  gave  62  rings  for  a  mean  radius  of  6^  in. 

or  nearly  9  rings  per  inch. 

Wt.  io  lbs. 
E    596.    Khookloong  Forest,  Darjeeling  Terai  (Manson)  .        .        .40 

E  2310,    Sivoke  Forest,  do.  (Gamble) 41 

E  1395.    Chitt^ong  (Chester) 48 

B  2601.    Burma  (Brandis,  1862) 49 

W4190.    Cochin  (Kohlhoff) 46 

No.    51.    Ceylon  collection,  new  (Mendis) 41 

Nordlinger's  Sections,  vol.  11  and  vol.  9  (D.  speciosa)  (Tab.  I.  1). 

2.  D.  retusa,  Thunb. ;  Fl.  Br.  Ind.  i.  37 ;  Bedd.  Fl.  Sylv.  vi. ;  Trimen  Fl.  Ceyl. 
i.  13.     Vern.  Qodapara,  Cingh. 

A  moderate-sized  tree.  Bark  brownish-grey.  Wood  reddish- 
brown,  moderately  hard,  resembling  that  of  D.  indica,  but  more 
compact.  Annual  rings  not  distinct.  Pores  moderate-sized,  rather 
scanty,  evenly  distributed.  Medullary  rays  of  two  classes,  broad 
and  very  fine,  the  broad  ones  distinct  and  regular:  silver-grain 
handsome. 

Moist  low  country  of  Ceylon,  up  to  20(X)  ft. 

A  rather  common  Ceylon  tree.    The  wood  is  used  in  building. 

lbs. 

Ceylon  Collection,  No.  29  (old),  39  (new)  (Mendis)         ....    51 
Ceylon  :  Int.  Exhn.,  1862 — Kew  Museum. 

3.  D.  aurea.  Smith ;  Fl.  Br.  Ind.  i.  37 ;  Brandis  For.  Fl.  2 ;  Kurz  For.  Fl.  i.  20. 
Vern.  Chamaggai,  Oudh;  Dhcugr^  Nep. ;  Byity  Burm. 

A  deciduous  tree,  small  in  N.  India,  large  in  Burma.  Bark  ^  in. 
thick,  reddish-grey,  soft,  corky,  exfoliating  in  irregular  scales.  Wood 
light  reddish-brown,  moderately  hard.  Annual  rings  rather  in- 
distinct. Pores  small,  scanty.  Medullary  rays  of  two  classes,  the 
moderately  broad  to  broad  ones  separated  by  a  few  very  fine  ones : 
silver-grain  good. 

Forests  of  Oudh  and  Gorakhpur ;  drier  hill  forests  of  Burma,  at  2-3000  ft. ; 
Andaman  Islands. 

The  wood  is  not  used:    Benson  gives  W  =  44  lbs.,  P  =  834;    Brandis  gives 

W  =  45  lbs.;  specimens  examined  a  little  more. 

iba. 

O  4829.    Gorakhpur  (H.  G.  Billson) 45 

B  2502.    Burma  (Brandis,  1862) 49 

B  2253.    Andaman  Islands  (Col.  Ford,  1866) 48 

Nordlinger^s  Sections,  vol.  5. 

4.  D.  pulcherrima,  Kurz;  Fl.  Br.  Ind.  i.  37;  Kurz  For.  Fl.  i.  19.  Vern. 
Byu,  Burm. 

A  deciduous  tree.  Bark  ^  in.  thick,  light  brown  or  whitish-grey, 
corky,  peeling  off  in  small  papery  flakes.  Wood  dark  reddish-brown, 
moderately  hard.  Annual  rings  marked  distinctly  by  the  scarcity 
of  pores  in  the  autumn  wood.     Pores  small  to  moderate-aized  xs^XJcv^x: 
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scanty.     Medullary  rays  of  two  classes,  broad  and  very  fine  :  a  good 
silver-grain. 

Eng  forests  and  savannahs  in  low  country  of  Burma,  extending  north  to 
Myitkyina. 

Eurz  says  the  wood  is  hard  and  strong,  and  gives  W  =  69  lbs.,  but  the  specimens 
examined  gave  only  45  lbs. 

lbs. 

B  5063,  5017,  5050.    Pegu  forests 45 

5.  D.  scabrella,  Roxb.  Fl.  Ind.  ii.  653 ;  Fl.  Br.  Ind.  i.  38 ;  Kurz  For.  Fl.  i.  21. 
Vern.  Akdchi,  Garo. 

A  deciduous  tree.  Bark  grey,  smooth,  with  horizontal  short 
fissures.  Wood  light  reddish-brown,  moderately  hard.  Annual  rings 
indistinct,  marked  by  a  darker  autumn  belt  without  pores.  Pores 
moderate-sized,  rather  scanty.  Medullary  rays  of  two  classes,  broad 
and  very  fine :  a  good  silver-grain. 

Assam,  the  Khasia  hills  up  to  3000  ft.,  Sylhet,  and  Chittagong. 

lbs. 

E  4864.    Goalpara,  Assam  (Perr^e) 40 

R.  Bot.  Garden,  Calcutta — cyclone  1864  (Kew  Museum). 

6.  D.  parviflora.  Griff. ;  Fl.  Br.  Ind.  i.  38 ;  Kurz  For.  Fl.  i.  21.  Vern.  Lingyaw, 
Burm. 

A  deciduous  tree.  Bark  greyish-brown,  rough  (smooth  when 
young).  Wood  reddish-brown,  moderately  hard.  Annual  rings 
indistinct.  Pores  small  to  moderate-sized,  rather  scanty.  MeduUa^ry 
rays  of  two  classes,  moderately  broad  and  very  fine:  a  good  silver-grain. 

Mixed  forests  of  Burma,  especially  upper  ones,  up  to  2000  ft. ;  Andaman  Islands. 

Three  specimens  have  been  received  from  Burma,  which  differ  slightly  in  bark  and 

structure.    1  think  B  5016  from  Prome  is  really  2>.  indica,  and  that  the  others  only 

belong  to  this  species. 

Ibe. 

B  4876,  5034.    Pegu 47 

7.  D.  pentagyna,  Roxb.  Fl.  Ind.  ii.  652 ;  Fl.  Br.  Ind.  i.  38 ;  Bedd.  Fl.  Sylv. 
t.  104 ;  Brandis  For.  Fl.  2 ;  Kurz  For.  Fl.  i.  21 ;  Gamble  Darj.  List  2  ;  Talbot  Bomb. 
List  2.  2>.  augusta  and  D,  pilosay  Roxb.  Fl.  Ind.  ii.  652.  Vern.  Aggai,  Oudh ;  KaUai^ 
C.P. ;  Karkotta,  Beng. ;  Akshi,  Ass.,  Mechi;  Tati'i,  Nep. ;  FashkouU^  Rajbanshi; 
Ayar,  Monghyr;  Akdchi,  achki,  G^ro;  Korkoty  Son  thai,  Oraon ;  KorkoUa,  K61; 
Shukni,  Lepcha ;  Bat,  Uriya ;  Kanagalu,  karmal,  karumhd,  karweU,  Mar. ;  Mirchi^ 
Baigas ;  KcHlei,  Gondi ;  Male  gem,  Ooorg ;  Kanagola,  kolUga^  kad-kanagala,  machil, 
Kan. ;  Rai^  pinnai,  nai-Wcy  Tam. ;  Rawadan,  chinna-kcUinga,  Tel. ;  Zamhriin, 
Magh ;  Panna^  kodapanna,  Mai. ;  Pattipannci,  Trav.  Hills ;  ZinbyuUf  Burm. 

A  deciduous  tree.  Bark  i  in.  thick,  grey  or  pale-brown,  smooth, 
inner  substance  red.  Wood  rough,  moderately  hard,  reddish-grey ;  apt 
to  split,  warp,  and  crack ;  durable.  Annual  rings  marked  by  a  narrow 
belt  in  the  outer  edge  (autumn  wood)  without  pores.  Pores  small  and 
moderate-sized,  many  of  them  filled  with  a  white  substance,  which  is 
visible  both  on  the  horizontal  and  vertical  sections,  and  is  one  of  the 
characteristics  of  the  wood.  Medullary  rays  of  two  classes,  the  larger 
moderately  broad,  with  a  few  intermediate  very  fine  rays :  silver-grain 
ffood. 


& 


Sub-Himalayan  forests  from  Oudh  eastwards ;  Eastern  Bengal  and  Burma ;  Orissa, 
the  Circars,  Deccan  and  Carnatic ;  scarce  in  the  G.P.,  and  then  only  on  low  ground  ; 
Gujarat  and  the  Mahratta  country  ;  Ghdts  and  Western  Coast. 
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This  species  is  a  conspicuous  tree,  and  usually  affects  dry  forests  and  open  grass 
lands,  as  well  as  the  more  open  Sdl  forests  in  Northern  India. 

Except  the  teak,  perhaps,  it  has  the  largest  leaves  of  any  of  our  forest  trees, 
for  they  often  reach  2  f c.  long.  The  flowers,  which  appear  in  the  hot  season,  are  yellow, 
in  fascicles  or  tuberosities  on  the  branches,  and  the  fruit  is  small  and  fleshy.  The  flower- 
buds  and  fruit  are  eaten,  and  have  a  pleasant  acid  flavour.  The  leaves  are  sometimes 
used  for  plates,  and  at  Poona  as  a  substratum  for  thatched  roofs  (Dalz.  and  Gibe.). 

The  wood  is  but  little  used,  occasionally  only  in  construction,  shipbuilding,  and  for 
rice-mills  (Brandis),  and  houseposts  (Kurz);  it  is  durable,  but  very  liable  to  warp  and 
split,  and  has  much  the  character  of  beech;  it  makes  good  charcoal.  Its  weight  per 
cubic  foot  is  given  as  45  to  48  lbs.  (Brandis),  48  lbs.  (Kurz),  while  the  average  of  the 
specimens  examined  gives  47*5  lbs.  Beddome  gives  70  lbs.  for  seasoned  and  85  to 
IK)  lbs.  for  unseasoned  wood :  in  this  he  probably  follows  Skinner,  who  may  have  made 
soiae  mistake.    The  following  experiments  are  recorded : — 


It 

m 

n 


in  lbs. 

P. 

70 

907 

58 

960 

45 

593 

45 

740 

44 

554 

Skinner,  in  S.  India,  in  1862,  No.  57  . 
Benson,  in  Burma,  with  bars  3'  x  1*4"  x  1*4"    . 
Kyd,  with  Assam  wood,  in  1831,  bars  2'  x  1"  x  1 
Brandis,  with  Burma  wood,  in  1864,  bars  3'  x  1"  x  1 
Bourdillon,  Travancore,  in  1896,  bars  2'  x  1"  x  1" 

48  lbs.  may  probably  be  adopted  as  a  fair  average  for  the  weight. 

The  rate  of  growth  is  moderately  fast,  our  specimens  giving  5  to  6  rings  per  inch 
of  radius.  Saplings  grow  very  fast  with  straight,  white,  fleshy-barked  stems,  crowned 
by  very  large  leaves,  the  fleshy  stems  helping  them  to  resist  jungle  fires.  The  leaves 
are  used  for  thatching  huts. 

Wt.  in  Ibe. 

0    348.  Gorakhpur,  N.-W.P.  (1868) 54 

E    658.  Hakti  Forest,  Darjeeling  Terai  (Manson) 45 

E  2311.  Sivoke  Forests,       „        (Gamble) 54 

B    302,  303.    Burma  (1867) 47 

B    557.  Prome,  Burma  (Ribbentrop) 38 

C  3571.  Khurdha  Forests,  Orissa  (Gamble) 49 

0  4211,4215.     Ganjam  Forests,  Orissa  (Gamble) 46 

B  2245  (52  lbs.)  and  B  2275  (44  lbs.),  sent  by  Ool.  Ford  from  the  Andaman  Islands 
in  1866  under  the  name  Linyyau,  have  a  structure  more  like  that  of  D,  aurea.  They 
may  belong  to  />.  pilosa,  Kurz. 


Okder  III.    MA6N0LIACKS. 

An  Order  of  great  interest,  though  containing  only  a  few  Indian  species  and  those 
chiefly  found  in  the  more  or  less  inaccessible  forests  of  the  North-East  Himalaya  and 
Assam.  The  flowers  are  usually  large  and  handsome,  often  sweet-scented,  and  some 
of  the  species  are  among  the  most  beautiful  of  trees. 

Since  the  publication  of  the  "  Flora  of  British  India,"  vol.  i.,  this  Order  has  been 
the  subject  of  a  Monograph  by  Sir  G.  King,  K.C.I.E.,  F.R.S.,  published  in  vol.  iii. 
of  the  "  Annals  of  the  Royal  Botanic  Garden  of  Calcutta."  The  Monograph  has  to 
some  extent  revised  the  work  of  the  "  Flora  of  British  India,"  and  added  a  few  Indian 
sj)ecies.    There  are  four  Tribes  with  eight  Genera,  viz. — 

Tribe  I.  Trochodendrece      .        .        .  Euptelea. 

„    II.  Winterese     ....  Illicium. 

„  III.  Magnolie^    ....  Talauma,  Magnolia,  Manglietia,  Michelia. 

IV.  Schizandrege  ....  Schizandra,  Kadsura. 


»* 


The  two  latter  Genera  contain  only  climbers.  Some  of  the  American  Magnolias 
are  sometimes  seen  in  cultivation  in  India.  The  Tulip  tree,  Liriodendron  tuUpiferum, 
Linn,  which  has  a  useful  carpentry  wood,  and  is  found  in  the  United  States  of 
America,  would  be  worth  introduction  into  gardens  in  the  Indian  hill  stations. 

Wood  usually  soft,  even-grained,  white,  grey,  yellow  or  olive-brown. 
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Annual  rings  distinct.  Pores  small,  fairly  regular.  Medullary  rays 
fine,  numerous,  regular.  In  Magnolia  the  wood  is  sometimes  in 
alternate  layers  of  light  and  dark  tissue,  in  Schizandra  or  Kadsura 
it  has  the  porous  structure  of  climbers. 

1.  EUPTELE A,  Sieb.  and  Zucc.  E.  pleiosperma,  Hook.  f.  and  Th. ;  FL  Br.  Ind.  L 
39 ;  King  Ann.  Calc.  iii.  199,  is  a  shrub  of  the  Mishmi  hills,  found  by  Griffith  near 
the  top  of  Mount  Thumathaga. 

2.  ILLICIUM,  Linn. 

Four  species.  7.  manipurensey  Watt ;  King  Ann.  Calc.  iii.  200,  is  a  tree  (King, 
doubtfully,  says  smalls  but  Watt  in  Diet.  Econ.  Prod.  iv.  332  says  that  it  is  a  lofty 
tree  with  a  stem  30  to  40  ft.  high  surmounted  by  a  dome  of  dense  bright  shining 
leaves)  of  high  elevations  on  the  Manipur-Burma  frontier.  L  Tnajus,  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  i.  40 ;  King  Ann.  Calc.  iii.  206,  is  a  small  tree  of  the  Thaungyeen 
Hills  of  Burma.  7.  Simonsii,  Maxim.;  King  Ann.  Calc.  iii.  201,  is  a  small  tree  of 
the  Kaga  Hills  of  Assam.  They  are  all  aromatic  plants,  and  are  occasionally  used 
medicinally.    7.  verum^  Hook.  f.  is  known  as  the  "  Star-anise  "  of  China. 

1.  1.  Grifflthii,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  40 ;  King  Ann.  Calc  iii.  201. 

A  small  tree.  Bark  light  reddish-brown  with  vertical  lentieels. 
Wood  yellowish-brown,  close-grained,  smooth.  Annual  rings  marked 
by  a  belt  without  pores  and  of  a  darker  colour.  Pores  small,  scanty. 
Medidlary  rays  fine,  numerous,  short. 

Bhutan  Himalaya ;  Khasia  Hills. 

Khasia  Hills — Kew  Museum  (J.  D.  Hooker). 


3.  TALAUMA,  Juss. 

• 

Six  species.  T,  andamanica,  King  ;  King  Ann.  Calc.  iii.  203,  is  a  shrub  or  small 
tree  from  Mount  Harriet,  Andumans.  T.  jRabaniana,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind. 
i.  40;  Kurz  For.  Fl.  i.  24;  King  Ann.  Calc.  iii.  204;  Vern.  Sappa,  Ass.,  is  a  large  tree 
of  the  Khasia  Hills  and  Burma  whose  wood  is  sometimes  used  in  Assam  for  furniture 
and  planking.  T.  mutdbilis,  Bl.;  Fl.  Br.  Ind.  i.  40;  King  Ann.  Calc.  iii.  203  {T. 
CandoUei,  hi.;  Kurz  For.  Fl.  i.  24),  is,  according  to  Kurz,  an  evergreen  shrub  of 
Tenasserim  and  Tavoy.  T.  spongocarpa,  King  Ann.  Calc.  iii.  205,  is  a  moderate-sized 
tree  of  the  Maymyo  Hills  in  Burma.  T,  phdlocarpa,  King  Ann.  Calc.  iii.  205,  is  a 
tree  60  to  80  feet  in  height,  found  in  the  ISibsagar  District,  Assam.  G.  Mann  gives 
its  name  as  Tita  sopa,  but  S.  E.  Peal,  who  discovered  the  tree,  calls  it  Korika  sopa. 
Ass.,  and  says  ''The  heartwood  is  large  compared  to  the  ring  of  sapwood^  and  the 
'  colour  darkish  green,  turning  brown  when  dry.  It  is  a  fine  timber  for  building 
'  purposes,  and  can  be  used  not  only  for  posts,  but  for  beams,  flooring,  and  ridge  poles, 
*  wall-plates,  etc.    It  is  too  valuable  to  use  for  boxes  "  (Ind,  Tea  Qaz.). 

No.  £  4867  Lakhimpur  (F.  H.  Cavendish)  has  been  sent  as  the  wood  of  this 
species.  It  is  a  soft  grey  light  (21  lbs.  per  cubic  loot)  wood  with  thin  grey,  smooth 
hark,  small  regularly  distributed  pores,  and  close  fine  medidlary  rays,  but  scarcely  bears 
out  Mr.  PeaPs  description. 

No.  4881  Sylhet  (Babu  Kripa  Nath  De)  has  been  sent  as  the  wood  of  T,  Rabaniafui^ 
It  is  a  greyish- white  moderately  hard  wood,  with  thin  greyish  hark,  small  to  moderate- 
sized,  much  subdivided  poi'es  and  regular,  fine,  numerous  medullary  rays :  weight 
30  lbs.  per  cubic  foot.  Yern.  Sappa.  The  identification  is,  however,  somewhat 
doubtful. 

1.  T.  Hodgsoni,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  40 ;  Hook.  f.  111.  Him.  PL  t.  6  ; 
Gramble  Darj.  List  2;  King  Ann.  Calc.  iii.  204.  Vern.  Siffoo,  safun,  Lepcha; 
Patpattay  harre,  Nep. ;  Laigongron,  ^lechi ;  Pankakro,  Garo ;  Boramthuri,  A&s. 
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A  large  evergreen  tree.  Bark  grey,  \  in.  thick,  smooth.  Wood 
grey,  with  a  grey-black  heartwood,  soft,  even-grained.  Annual  rings 
distinct.     Porea  small.     Medullary  rays  fine  and  very  fine. 

Sikkim  Himalaya,  from  the  Terai  up  to  6000  ft.,  common ;  Khasia  Hills. 

A  beautiful  tree  with  large  terminal  white  flowers  and  big  cones  with  bright  red 
seeds.  The  growth  is  moderate — 7  rings  per  inch  of  radius.  The  wood  is  used  for  the 
handles  of  knives,  such  as  the  Nepalese  "  kukri "  and  the  Lepcha  *'  ban." 

lbs. 

E.  3100.    Darjeeling  Hills,  5000  ft.  (Gamble) 21 


4.  MAGNOLIA,  Linn. 

Six  species.  M.  Gustavi,  King  Ann.  Calc.  iii.  209,  is  a  tall  tree  discovered  by 
G.  Mann  in  the  Makum  Forest,  Upper  Assam,  at  about  1-2000  ft. 

1.  M.  pteroearpa,  Roxb. ;  King  Ann.  Calc.  iii.  207.  M.  aphenocarpa.  Wall ;  Fl. 
Br.  Ind.  i.  41 ;  Kurz  For.  Fl.  i.  24.  Liriodendron  grandiftorum,  Roxb.  Fl.  Ind.  ii.  653. 
Vem.  Boramthuri  sopa,  Ass. ;  DuLi  Champa^  Sylhet. 

A  large  deciduous  tree.  Wood  "  white,  rather  soft,  very  even  in 
*  grain  right  through,  and  fairly  light  and  strong  "  (S.  E.  Peal). 

Forest  of  the  tropical  Himalaya  from  Nepal  eastward;  Khasia  and  Chittagong 
Hills. 

This  tree  resembles  Talauma  Hodgsoni  in  appearance,  and  its  leaves  are  very 
large.  The  sheaths  of  the  yoimg  leaves  are  collected  by  the  Nagas  and  sold  to 
Assamese,  who  chew  them  ;  the  wood  is  excellent  for  tea-box  shocks,  but  does  not  bear 
exposure  to  wet  if  used  for  planking  (S.  E.  Peal). 

2.  M.  globosa.  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  41 ;  Gamble  Darj.  List  2  ;  King 
Ann.  Calc.  iii.  208.     Vern.  Khukie  champ,  Nep. 

A  small  deciduous  tree.  Bark  light  greyish-brown,  smooth,  with 
shallow  vertical  clefts  and  regular  horizontal  closely  arranged  wrinkles. 
Wood  white,  even-grained,  soft  to  moderately  hard.  Anniutl  rings  (?) 
marked  by  a  white  line.  Pores  small,  often  subdivided  or  in  short 
radial  lines,  scanty.  Medullary  rays  fine,  fairly  numerous,  in- 
conspicuous. 

Sikkim  Himalaya  at  9-10,000  ft. 

A  very  handsome  little  tree  with  beautiful  large  white  flowers  iu  purple  bracts, 
common  in  bamboo  (^Arundinaria  racemosa,  Munro)  forest. 

lbs. 

E  5088.    Darjeeling  Hills,  10,000  ft.  (C.  G.  Rogers)        ....     36 

3.  M.  Campbellil,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  41;  Hook.  f.  111.  Him.  PI.  t. 
4,  5 ;  Gamble  Darj.  List  2 ;  King  Ann.  Calc.  iii.  208.  Red  Magnolia.  Vern.  LcU 
rhampy  Nep. ;  Sigumgripj  sagok,  penrt,  Lepcha  ;  Fendder,  patagari,  Bhutia. 

A  large,  tall,  deciduous  tree.  Bark  dark,  branches  black.  Wood 
white,  very  soft.  Annual  rings  (?)  distinctly  marked  by  prominent 
white  lines.  Pores  small.  Medidlary  rays  moderate-sized,  promi- 
nent. 

Sikkim  and  Bhutan  Himalaya  at  8-10,000  ft. 

A  magnificent  tree  with  beautiful  rose-coloured,  occasionally  white,  flowers.  It 
used  formerly  to  be  very  common,  and  King  says  that  specimens  150  feet  in  height 
were  common  at  the  time  of  Sir  Joseph  Hooker's  visit  to  Sikkim  in  1849 ;  but  the 
demand  for  building  and  tea-box  woods  has  made  large  trees  scarce.  The  beauty  of 
the  tree  may  be  well  seen  by  an  inspection  of  the  two  splendid  plates,  Nos.  4  and  5  o^ 
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Hooker  and  Cathcart*s  Illustrations.    The  wood  is  used  for  planking  chiefly.    Growth 

moderate,  11^  rings  per  inch  of  radius. 

Ita. 

E.  365.    Ranginim  Forest,  Darjeeling,  7500  ft.  (Johnston)    .        .        .25 

4.  M.  GPifflthiJ,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  41 ;  King  Ann.  Calc.  iiL  209. 
Vern.  Bor  gahori  sopa,  pan  sopa,  Ass. 

A  large  tree.  Bark  thin,  greyish-brown,  smooth,  with  many  small 
lenticels.  Wood  greyish-brown,  at  first  sight  greatly  resembling  that 
of  Ficus,  but  with  regular  alternate  layers  of  dark,  fairly  hard,  and 
light  soft  tissue  :  they  may  represent  annual  rings,  but  this  is  doubtful. 
Pores  small,  very  scanty,  irregularly  distributed.  Medullary  rays 
fine,  numerous,  rather  short. 
Valleys  of  Assam  and  Cachar. 

E  4868.    Lakhimpur,  Assam  (F.  H.  Cavendish)     .        .        .        .        .28 

3.  M.  Pealiana,  King  Ann.  Calc.  iii.  210.     Vern.  OaJiori  sopa. 

A  large  tree.  Outer  hark  dark  grey  with  longitudinal  markings ; 
the  wood  "  has  no  heart,  but  right  through  is  white,  soft,  and  even, 
'  more  or  less  destitute  of  ring  markings,  light,  and  pretty  strong  " 
(S.  E.  Peal  in  Ind.  Tea  Gaz.). 

Makum  forest  in  Assam. 

The  wood  is  used,  according  to  Peal,  for  tea-boxes. 

No.  E  4702,  sent  by  H.  C.  Hill  from  Dibrugarh,  is  called  Gahori  sopa.  It  has 
an  olive-brown  heartwood,  which  resembles  closely  the  wood  of  Michelia  excelsa.  It 
has  10  rings  per  inch  of  radius,  and  weighs  40  lbs.  per  cubic  foot,  but  the  difference  in 
colour  from  Peal's  description  makes  its  identification  with  this  species  doubtful. 


5.  MANGLIETIA,  Blume. 

Two  species.  M.  Caveana,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  42 ;  King  Ann.  Calc. 
iii.  212  ;  Vern.  Fhul  sopa.  Ass.,  is  a  large  tree  of  the  lower  hills  of  Assam,  possibly 
only  a  variety  of  M.  insignis. 

1.  M.  insignis,  Bl. ;  Fl.  Br.  Ind.  i.  42 ;  King  Ann.  Calc.  iii.  211.  Vern.  SeeU 
soahf  Nep. ;  Fhul  sopa^  Ass. 

A  very  tall,  handsome  tree.  Bark  thin,  greyish-white,  smooth. 
Wood  yellowish-white,  even-grained,  smooth,  satiny ;  with  numerous 
concentric  lines,  narrow  and  pale,  often  joining.  Pores  small,  scanty. 
Medvllary  rays  fine  to  moderately  broad,  not  numerous.' 

Nepal,  Sikkim  (very  scarce),  Assam,  Khasia  Hills,  Shan  States,  usually  at  3-6000  ft. 

Has  a  beautiful  wood  to  work,  but  it  does  not  last  in  the  ground  (S.  E.  Peal). 
Wallich,  in  Tent.  Fl.  Nep.  4,  t.  1,  says,  "  It  is  scarcely  possible  to  contemplate  a  mor« 
'  magnificent  object  than  this  noble  tree  exhibits,  both  when  it  is  covered  with  flowers 
*  and  with  fruit,"  and  that  the  wood  is  pale  yellow  in  colour  and  close-grained. 

Sikkim,  3000  ft. — Kew  Museum  (J.  D.  Hooker),  marked  M.  Caveana. 


6.  MICHELIA,  Linn. 

Ten  species.  M.  Kisopa^  Ham. ;  Fl.  Br.  Ind.  i.  43 ;  King  Ann.  Calc.  iii.  217. 
Vern.  Banchampa,  Kumaon ;  Champ,  chohsi,  Nep.,  is  a  tall  tree  of  the  Central 
Himalaya  at  5-7000  ft.,  extending  eastwards  to  Sikkim,  where  it  is  rare.    A.  Aikin, 


MAGNOLIACE^  11 

in  bis  Cataloguo  of  Indian  woods  collected  by  Wallicb,  says  tbe  wood  is  ycllowisb,  is 
used  in  Nepal  for  ligbt  works,  and  bas  8  to  11  rings  per  incb  of  radias.  M,  pun- 
duaruiy  Hook.  f.  and  Tb. ;  Fj .  Br.  Ind.  i.  43  ;  King  Ann.  Gale.  iii.  217,  is  a  large  tree 
of  tbe  Kbasia  Hills  at  3-6000  ft.  M.  Mannii,  King  Ann.  Calc.  iii.  218,  is  a 
rare  tree  collected  only  in  tbe  Makum  forest,  Assam,  by  G.  Mann ;  and  M,  montana, 
BL ;  King  Ann.  Calc.  iii.  218,  is  a  tree  of  tbe  Sikkim  Himalaya  and  tbe  Langai  forest 
in  Sylbet. 

Wood  white,  grey,  yellow,  or  olive-brown,  soft,  even-grained. 
Annual  rings  distinct.  Pores  small  or  moderate-sized,  regular, 
sometimes  in  radial  lines.  Medullary'  rays  fine,  numerous,  uniform, 
with  a  good  silver-grain. 

L  M.  Cathcaptii,  Hook.  f.  and  Tb. ;  Fl.  Br.  Ind.  i.  42 ;  Hook.  f.  111.  Him.  PI.  t.  7 ; 
Ghunble  Darj.  List  2 ;  King  Ann.  Calc.  iii.  214.  Vern.  Kala  champ^  titi  champ,  Nep. ; 
AtokdUng,  Lepcba. 

A  large  evergreen  tree.  Bark  dark-coloured.  Wood  moderately 
hard ;  sapwood  large,  white ;  heartwood  dark,  greenish  when  wet, 
when  dry  olive-brown.  Anmuil  rings  distinctly  marked  by  a  white 
line.     Pores  small.     Medullary  rays  fine,  not  very  prominent. 

Sikkim  Himalaya,  common  at  5-7000  fc. ;  Naga  Hills. 

A  pretty  tree ;  flowers  wbite,  turning  red  in  drying.  Tbe  wood  is  used  for  plank- 
ing.    Growth  about  8  to  9  rings  per  incb  of  radius. 

lbs. 

E  2314.    Kangbiil  Forest,  Darjeeling,  6500  ft.  (Gamble)         ...    41 
E  3321.    Darjeeliog,  6500  ft.  (Gamble) — 

2,  H.  lanuginosa.  Wall. ;  Fl.  Br.  Ind.  i.  43 ;  Gamble  Darj.  List  3 ;  King  Ann. 
Gala  iii.  215.    Vern.  Oogay  champ,  Nep. 

A  large  deciduous  tree.  Bark  I  in.  thick,  greyish-brown,  smooth. 
Wood  greyish-white,  soft,  shining.  Annvxil  rings  doubtful.  Pores 
small,  scanty.     Medullary  rays  fine  and  very  fine,  closely  packed. 

Eastern  Himalaya  from  Nepal  to  Bbutan  at  6-7000  ft.,  common  about  Darjeeling ; 
Ebasia  Hills. 

Wood  little  used.  Weigbt  about  31  lbs.  per  cubic  foot.  Growth  fast,  about  6  rings 
per  incb  radius. 

lbs. 

E  3009.    Darjeeling,  7000  ft.  (Gamble) 27 

E  3331  „         6000  „         „ 36 

3.  H.  excelsa,  Bl. ;  Fl.  Br.  Ind.  i.  43  ;  Gamble  Darj.  List  3 ;  King  Ann.  Calc. 
iii.  215.  Vem.  Bar*a  champ,  safed  champ,  sett  champ,  Nep. ;  Sigugrip,  penre, 
Lepcba ;  Gok,  Bhutia. 

A  lofty  deciduous  tree.  Bark  greyish-brown,  I  in.  thick.  Wood 
soft :  sapwood  small,  white  or  grey ;  heartwood  olive-brown,  glossy, 
yellow  when  freshly  cut.  Annual  rings  distinctly  marked  by  firmer 
autumn  wood  with  fewer  pores.  Pores  small,  evenly  distributed, 
sometimes  subdivided.  Medidlary  rays  rather  long,  fine  and  mode- 
rately broad,  very  numerous,  showing  a  satiny  silver-grain. 

Forests  of  tbe  Eastern  Himalaya  at  6-8000  ft. ;  Khasia  Hills. 

Tbe  most  important  building  tree  of  the  Upper  Darjeeling  Forests,  formerly  used 
largely  for  planking,  door  and  window  frames,  and  furniture,  but  now  scarce ;  a  bad 
fuel  and  baviog  an  unpleasant  smell  when  freshly  cut.  Growth  variable  ;  young  trees 
show  often  only  4  to  7  rings  per  incb  of  radius,  older  ones  12  to  16,  while  a  round 
(E  3631)  in  the  Darjeeling  Forest  Museum  with  a  girth  of  91  in.  gave  7  rings  per 
inch  mean  growth.     In  the  Darjeeling  Forest  Working  Plan  the  mean  rate  of  9jX0^\a\i 
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is  given  as  8  to  11  rings  per  inch,  and  the  rotation  is  fixed  at  160  years.  Weight 
33  to  34  lbs.  per  cubic  foot.  The  wood  is  very  durable:  e.g,  specimen  No.  E  1442  was 
cut  in  1836  and  kept  in  Calcutta  uncut  till  1878,  when  it  was  found  to  be  quite  sound. 
The  tree  has  been  largely  planted,  its  natural  reproduction  being  somewhat  difiQcult, 
partly  because  it  requires  some  shade  for  germination  and  then  light,  without  danger  of 
being  choked  by  weeds,  partly  because  wherever  grazing  is  permitted  the  cattle  eat  the 
seedlings  freely.  It  seeds  profusely;  the  seeds  are  usually  good,  and  if  sown  at  once 
germinate  well,  so  that  nursery  propagation  is  not  difficult.  But  they  are  very  oily, 
and  difficult  to  keep  or  send  to  a  distance. 

lbs. 

E    657.    Chuttockpur  Forest,  Darjeeling,  6000  ft.  (Johnston)        .        .  33 

E  2312.    Rangbul  Forest,  Darjeeling,  7000  ft.  (Gamble)         ...  33 

E1442.     Mishmi  Hills  (Griffith  1836) 34 

B  3586,  3631.     Darjeeling,  7000  ft.  (Gamble) — 

Nordlinger's  Sections,  vol.  8. 

4.  M.  Champaca,  Linn. ;  Fl.  Br.  Ind.  i.  42 ;  Roxb.  Fl.  Ind.  ii.  656 ;  Bedd.  Fl. 
Sylv.  vi. ;  Brandis  For.  Fl.  3  ;  Kurz  For.  Fl.  i.  25 ;  Gamble  Darj.  List  3 ;  Talbot  Bomb. 
List  2;  Trimen  Fl.  Ceyl.  i.  15;  King  Ann.  Calc.  iii.  216.  Vem.  Champa,  Hind.; 
OtUia  champj  Nep. ;  Tita  sopa,  Ass. ;  CJiampay  champaca,  Beng. ;  Shimbu,  sempcmgam^ 
charnbagam,  Tam. ;  Champakamu,  sampenga,  kanchanamu,  Teb. ;  SampigCy  kola 
sampige,  Ean. ;  Kud  chamjKi,  Mar. ;  Ghampakam,  Mai. ;  Saga,  sagawa,  Burm. ;  Sapu, 
hapu,  Cingh. 

A  tall  evergreen  tree.  Barh  grey,  smooth,  ^  in.  thick.  Wood 
soft,  even-grained :  sapwood  white,  heartwood  light  olive-brown. 
Annual  rings  distinctly  marked  by  a  dark  line.  Pores  moderate* 
sized,  evenly  distributed,  often  subdivided  into  2  to  5  by  thin  par- 
titions. Medvllary  rays  regular,  fine  and  moderately  broad, 
numerous,  showing  a  satiny  silver-grain  of  narrow  dark  plates. 

Cultivated  throughout  India  from  the  Eavi  southwards  and  up  to  5500  ft.  in  the 
Western  Himalaya.  Wild  io  Nepal,  the  Eastern  Himalaya,  and  Assam  up  to  3000  ft, 
also  in  Burma  and  perhaps  in  the  Western  Ghits. 

A  beautiful  tree,  much  cultivated  about  Jain  and  Hindu  temples  and  prized  on 
account  of  its  scented  flowers.  In  the  forest  it  has  a  cylindrical  stem,  and  reaches 
8  to  10  ft.  in  girth.  Beddome  mentions  one  on  the  Balarangam  Hills  in  Mysore  which 
had  over  50  feet  in  circumference.  The  specimens  examined  show  an  average  growth 
of  6  to  7  rings  per  inch  of  radius.  S.  E.  Peal  says  that  the  wood  of  Tita  sopa  is 
intensely  bitter,  and  that  "  it  seems  not  unlikely  that  the  lasting  quality  of  the  wood 
*■  is  due  to  a  bitter  deliquescing  salt,  that  prevents  rot ;  old  posts  are  often  on  removal 
'  foxmd  to  be  as  wet  inside  as  the  day  they  were  put  in  "  {Ind,  Tea  Gaz,).  The  wood 
is  very  durable ;  e.g,  specimen  No.  1437  was  cut  by  Griffith  in  1836,  and  when  after 
storage  for  42  years  in  Calcutta  it  was  cut  into,  it  was  found  perfectly  sound.  In 
N.  Bengal  it  is  used  for  planking,  door- panels  aud  furniture;  in  Assam  for  building 
and  canoes ;  elsewhere  for  house  and  carriage  buildiog  and  native  drains.  The  bark  is 
said  to  have  been  used  as  a  febrifuge,  but  is  now  rarely  used ;  the  flowers  and  seeds 
also  are  occasionally  used  in  medicine.  The  flowers  are  used  in  religious  ceremonies. 
The  wood  is  made  into  beads,  and  necklaces  of  the  beads  are  sold  to  pilgrims  at 
Hard  war. 

Weight  and  strength :  Brandis'  experiments  of  1864  with  Nepal  wood  gave  weight 
37  lbs.  per  cubic  foot,  four  trials  with  bars  6'  x  2"  x  2"  gave  P= 564,  and  three  with  bars 
6'  X  2"  X  1^"  gave  P  =  561.  Puckle's  experiments  in  Mysore  with  bars  2'  x  1"  x  1" 
gave  weight  42  lbs.,  P  =  642.  The  average  of  the  specimens  examined  gives  36  lbs. 
for  weight  per  cubic  foot.  The  average  weight  may  be  taken  at  37  lbs.  The  experi- 
ments on  Ceylon  wood  made  by  Prof.  W.  C.  Unwin,  F.K.S.,  for  the  Imperial  Institute 
(Imp.  Inst,  Journal,  May,  1899),  gave  the  following  results : — 

Weight 41*41  lbs.  per  cub.  foot. 

Resistance  to  shearing  along  the  fibres    .                 .  753  lbs.  per  sq.  inch. 

Crushing  stress 1*570  tons  per  sq.  inch. 

Transverse  strength,  coefficient  of  .        .        .        .  3*488        „         „ 

Coefficient  of  elasticity 502*15       „         „ 
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lb6. 
E  576.  Khookloong  Forest,  Darjeeliog  Terai  (MansoD)  .  .  .35 
E2313.    Sukna  Forest,  „  „      (Gamble)  ...    37 

E  5110.    Tista  Valley,  Darjeeling  (C.  G.  Rogers) 28 

£  2195.    Nowgong,  Assam  (Mann) 40 

E  1049.    Eastern  Diiars,  Assam  (Mann) 36 

E1437.    Mishmi  Hills  (Griffith,  1836) 42 

E  4704.    Dibrugarh,  Assam  (H.  C.  Hill) 29 

Ceylon,  Collection,  No.  123,  new  (Mendis) 42 

Nordlinger's  Sections,  vol.  8. 

5.  M.  nilasril^ea,  Zenk. ;  Fl.  Br.  Ind.  i.  44 ;  Bedd.  Fl.  Sylv.  t.  62 ;  King  Ann. 
Cole.  iii.  216;  Trimen  Fl.  Ceyl.  i.  14.  Vem.  PUa  champoy  Hind.,  Mar.;  Shembtighay 
Tarn. ;   Wal-saptt,  Cingh. 

A  large  tree.  Bark  brown,  J  in.  thick,  cleft,  but  not  deeply,  into 
small  rectangular  plates.  Wood  moderately  hard,  smooth :  sapwood 
grey,  heartwood  olive-brown,  glossy,  yellow  when  fresh,  and  at  first 
turning  blue  on  contact  with  the  saw.  Annual  rings  marked  by  a 
fine  pale  line.  Pores  small,  not  very  numerous,  often  in  lines  or 
groups  of  3  to  4.  Medullary  rays  fine,  numerous,  showing  as  parallel 
horizontal  plates  in  the  silver-grain. 

Higher  mountains  of  South  India  and  Ceylon  above  5000  ft. ;  common  in  Nilgiri 
*•  sholas." 

A  handsome  tree  and  valuable  for  house-building  in  the  Nilgiri  and  other  S. 
Indian  ranges :  much  used  in  Ceylon,  and  worthy  of  cultivation.    Trimen  says,  "  One 

*  of  the  best  of  the  mountain  timbers.  One  sort  (variety)  is  often  called  by  carpenters 
*• '  Wai'hurutti^  and  distinguished  from  the  ordinary  '  WaUmpu '  by  darker  colour  and 
'  greater  weight.    This  was  the  '  Buruta '  wood  used  for  sleepers  on  the  Nanu-oya 

*  Railway."  Growth  slow,  16  to  18  rings  per  inch  of  radius.  The  bark  is  reported  t«> 
have  been  formerly  used  as  a  febrifuge.  The  leaves  also  are  accoimted  antipyretic 
(Ind.  Agt.,  Dec  11, 1886). 

Ibe. 
W  3879.  Aramby  Forest,  Nilgiris,  7000  ft.  (Gamble)  ....  38 
Ceylon  Collection,  No.  147,  new  (Mendis) — 

6.  M.  Oblonga,  Wall.;  Fl.  Br.  Ind.  i.  43;  King  Ann.  Calc.  iii.  217.  Yern.  Sopa, 
phid'sopay  barsopa,  Ass. 

A  very  large  tree.  Bark  whitish-grey.  Wood  white  or  greyish - 
white,  soft.  Anmtal  rings  marked  by  a  definite  white  or  pale  line 
adjoining  the  harder  autumn  wood.  Pores  moderate-sized,  often  in 
short  radial  lines  or  subdivided  into  2  or  3.  Medvllary  rays  fine, 
uniform,  closely  packed,  distinct. 

Assam,  Ehasia  Hills  and  Sylhet,  in  lower  forests. 

A  useful  wood,  extensively  used  for  tea-boxes,  also  for  canoes  and  rough  furniture. 
S.  E.  Peal  says,  "  Occasionally  Bor  sopa  trees  run  so  large  that  they  would  easily  cut 

*  to  250  tea-chests  from  the  one  stem,  allowing  liberally  for  waste ;  but  such  trees 
*are  actually  too  large  to  cut  up  profitably  unless  near  a  large  saw-frame.  Towards 
'  the  east  of  Assam  this  tree  attains  a  height  of  80  ft.  in  the  shaft  and  150  to  the 

*  crown,  with  a  girth  of  13  and  14  ft.  at  10  ft.  up.  One  tree  would  sufiBce  to  floor  a 
'  bungalow  60'  x  40'  with  Ij"  planks "  (Ind,  Tea  Qaz.),  Weight  about  40  lbs.  per 
cubic  foot. 

Ib6. 

E  1268.     Lakhimpur,  Assam  (Mann) 40 

E4703.    Dibrugarh,  Assam  (H.  C.  Hill) 36 

This  latter  specimen  was  received  at  Dehra  Dtin  under  the  name  *^ phul-sopa,** 
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7.  SCHIZANDRA,  Michaux. 

Climbing  glabrous  shrubs,  of  which  four  species  are  described.  S.  dongata,  Hook.  f. 
and  111.  is  found  in  the  Eastern  Himalaya;  S.  projyinqua.  Hook.  f.  and  Th.,  in  the 
Central  Himalaya  in  Nepal  and  Eumaon,  extending  west  to  the  Jumna;  and  S, 
cudllaris,  Hook.  f.  and  Th.,  in  the  Khasia  Hills  and  the  Shan  Hills  in  Burma. 

1.  S.  gpandiflora,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  44;  Brandis  For.  Fl.  571; 
Gamble  Darj.  List  3;  Kinu  Ann.  Calc.  iii.  219.  Vern.  Klandru^  kcdjendru,  Simla; 
Banoiy  Jaunsar ;  Sillangtif  sirkulf  Kumaon ;  SingJiata,  Nep. ;  Taksidrik,  Lepcha. 

A  woody  climber.  Bark  papery,  light  brown.  Wood  soft.  Pores 
large.    Medullary  rays  broad.     Has  a  strong  resinous  odour. 

Forests  of  the  Himalaya  from  Simla  to  Bhutan  at  6-10,000  ft.  Very  common 
in  Jaunsar,  also  at  Darjeeling. 

H  3029.    Nagkanda,  9000  ft.  (Gamble). 

8.  KADSURA,  Kaempter. 

Two  climbing  shrubs.  K,  Wightiana,  Am.  is  found  in  the  forests  of  Malabar  and 
Ceylon  at  2-3000  ft.  Trimen  says  that  "  the  old  stems  often  develop  thick  prominent 
*  wings  of  soft  cork." 

1.  K.  Roxburghiana,  Am.;  Fl.  Br.  Ind.  i.  45;  Gamble  Darj.  List  3;  King 
Ann.  Gale.  iii.  222. 

A  large  climbing  shrub.  BarJc  brown,  thick,  corky,  deeply  cleft. 
Wood  yellowish-brown,  soft,  porous.  Pores  moderate-sized  to  large, 
scanty.     Medullary  rays  moderately  broad,  not  numerous. 

Tropical  Eastern  sub-Himalayan  forests ;  Assam.    The  fruit  is  sometimes  eaten. 
Soormale  river,  Assam — Kew  Museum  (J.  D.  Hooker). 


Order  IV.    ANONACEiE. 

An  Order  containing  only  woody  plants,  and  found  almost  entirely  in  tropical 
regions  only.  It  is  a  very  **  natural "  Order,  not  only  in  its  unmistakable  outward 
botanical  characters,  but  in  the  structure  of  the  wood.  It  contains,  in  the  r^on 
herein  dealt  with,  21  genera  and  about  127  species — trees,  shrubs,  or  climbing  woody 
plants.  Since  the  publication  of  the  Fl.  Br.  Ind.,  the  Order  has  been  carefully  and 
fully  revised  by  Sir  G.  King,  K.C.I.E.,  F.R.S.,  whose  Monograph  forms  vol.  iv.  of 
the  *'  Annals  of  the  Boyal  Botanic  Garden  of  Calcutta."  The  genera  are  grouped  in 
five  Tribes,  viz. — 

Tribe    I.  UvarieaB        .        .     Sagersea,  Uvaria,  Ellipeia. 

II.  Unoneaa        .        .    Cyathocalyx,  Artabotryp,  Canangium,  Unona, 

Polyalthia,  Anaxagorea. 

III.  MitrephoreaB         .    Goniothalainus,  Orophea,  Mitrephora,  Popowia, 

Oxymitra. 

IV.  Xylopieas      .        .    Melodorum,  Xylopia,  Anona. 
y.  Miliusese       .        .    Phceanthus,  Miliusa,  SSaccopetalum,  Alphonsea. 

One  genus,  Anona^  contains  only  introduced  fruit  trees ;  the  others  chiefly  trees 
of  the  moist  evergreen  forests  of  Burma,  Eastern  Bengal,  the  Malabar  Coast  and 
Ceylon.  Only  a  few  species  extend  to  Northern  or  even  to  the  drier  regions  of  Central 
India.  The  woods  of  the  Custard-apple  Order  are  not  important,  but  some  of  them 
are  useful  and  suitable  for  furniture-  or  carving- work. 


5» 


Wood  pale-coloured,  usually  yellowish  or  grey,  soft  to  moderately 
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hard,  even-grained ;  traversed  by  narrow,  pale  concentric  bands  which 
form  ladder-like  cross-bars  between  the  medullary  rays.  Annual 
rings  rarely  distinguishable.  Pores  small  to  moderate-sized,  rather 
scanty,  often  radially  subdivided  or  in  strings.  Medullary  rays  fine 
to  moderately  broad  or  broad,  regular.  The  concentric  bars  are 
formed  by  lines  of  wood-cells  larger  than  in  the  rest  of  the  cellular 
tissue. 

Tbibe  I.    UVARIE j;. 

1.  SAGERiEA,  Dalz. 

This  genns  contains  four  species.  S.  elliptica.  Hook.  f.  and  Th. ;  King  Ann.  Calc. 
iv.  6  (Bocagea  ellipiica,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  92  ;  Kurz  For.  Fl.  i.  50),  is 
a  large  evergreen  tree  of  Tenasserim.  S,  Listeri,  King  Ann.  Calc.  iv.  7,  is  a  tree  of 
the  Chittagong  Hill  Tracts.  S.  ThivaHesii,  Hook,  f.  and  Th. ;  Bedd.  Fl.  Sylv.  viii. ; 
King  Ann.  Calc.  iv.  7  (Bocagea  Thxmitesii,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  L  92 ; 
Trimen  Fl.  Ceyl.  i.  33),  is  a  tree  endemic  in  the  lower  moist  country  of  Ceylon. 

1.  S.  laurina,  Dalz. ;  Bedd.  Fl.  Sylv.  viii. ;  King  Ann.  Calc.  iv.  7.  8.  Dalzellii, 
Bedd.  Fl.  Sylv.  viii.  Bocagea  DalzeHii,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  92  ;  Talbot 
Bomb.  List  6.  Vem.  Sajerij  kochrik,  har-kinjal,  undie.  Mar. ;  Nedu  natta,  Tel. ; 
Kanakayitha,  Trav.  Hills. 

A  middle-sized  tree.  Wood  light  yellow,  sometimes  red,  hard, 
even-grained,  mther  heavy;  cross-bars  prominent,  not  numerous, 
many,  regular.  Pores  moderate-sized  to  large,  very  scanty,  often 
filled  witn  a  white  substance.  Medullary  rays  moderately  broad, 
long,  not  numerous  but  very  regular. 

Konkan,  Kanara  and  Travancore  forests. 

The  wood  is  handsome  and  looks  likely  to  be  useful  for  cabinet  work.  Boordil- 
Ion's  experiments  in  1896  gave  :  Weight  49  lbs.,  P  =  788 ;  he  says  the  wood  is  tough 
and  elastic  and  used  for  shafts.  Annual  rings  about  7  per  inch.  The  leaves  are  used 
as  a  fomentation  in  rheumatism  (Pharm.  Ind.). 

lbs 

W  4587.    Travancore  (Bourdillon) 47 

2.  UVARIA,  Linn.,  is  a  genus  of  16  scandent  or  sarraentose  shrubs,  of  which  the 
three  followin;^  are  probably  the  most  important.  U.  Hamiltonii,  Hook.  f.  and  Th. ; 
Fl.  Br.  Ind.  i.  48 ;  Gamble  Darj.  List  3 ;  King  Ann.  Calc.  iv.  17,  is  a  powerful  climber 
of  the  N.  and  E.  Himalaya,  Assam,  E.  Bengal,  Shan  Hills  and  Andamans.  U,  macro- 
phylla,  Roxb.  Fl.  Ind.  ii.  663 ;  Fl.  Br.  Ind.  i.  49 ;  Kurz  For.  Fl.  i.  28 ;  Trimen  Fl. 
CeyL  i.  18  ;  King  Ann.  Calc.  iv.  19.  Vem.  Bagh-runga,  Beng. ;  Thabut,  Burm.,  is  a 
widely  distributed  species  of  E.  Bengal,  Burma  and  Ceylon.  U.  Narum,  Wall.;  FL 
Br.  Ind.  i.  50 ;  Talbot  Bomb.  List  3 ;  Trimen  Fl.  Ceyl.  i.  19  ;  Kin^  Ann.  Calc.  iv.  27 ; 
Vem.  Narum  panel,  Mai.,  is  a  large  climber  common  in  the  Konkan,  Kanara,  Malabar 
and  Ceylon  forests. 

3.  ELLIPEIA,  Hook.  f.  and  Th.  E.  costata,  King  Ann.  Calc.  iv.  34  (Pohjalthia 
costata.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  67),  is  a  shrub  about  10  ft.  high  found  on 
the  Moolyet  Hill  in  Tenasserim  at  5000  ft. 

Tribe  II.    UNONEJI. 
4.  CYATHOCALYX,  Champion. 

Two  species.  (7.  martabantcuSf  Hook.  f.  and  Th.  ;  Fl.  Br.  Ind.  i.  53  ;  Kurz  For. 
FL  L  30 ;  King  Ann.  Calc.  iv.  36,  is  a  small  evergreen  tree  of  tropical  forests  from 
Martaban  to  Tenasserim,  with,  according  to  King,  "  a  white,  fibrous  but  rather  close- 
'  grained,  perishable  wood." 
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1.  C.  zeylanicus,  Champ. ;  Fl.  Br.  Ind.  i.  53 ;  Bedd.  FI.  Sylv.  ix. ;  Trimen  Fl. 
Ceyl.  i.  20 ;  King  Ann.  Calc.  iv.  36.     Vera.  KehcUa,  ipttta,  Cingh. 

A  tall  tree.  Bark  smooth.  Wood  yellowish-white,  moderately 
hard,  with  very  prominent  cross-bars,  not  regularly  concentric  but 
generally  so,  about  120  per  inch.  Pores  large,  extremely  scanty. 
Medxdlciry  rays  fine  to  moderately  broad,  not  regular,  not  numerous, 
prominent. 

Western  Coast  and  Western  Ghats,  in  Malabar,  Travancore  and  the  Anamalais ; 
forests  of  the  moist  low  country  of  Ceylon  at  1500-3000  ft. 

Trimen  says  that  this  tree  is  very  straight,  often  attaining  an  immense  height, 
Tvith  slender,  horizontal  or  deflexed  branches.  The  wood  is  used  for  the  lacquered 
sticks  carried  by  Kandyan  chiefs. 

Ceylon  :  Int.  Exhn.,  1862 — Kew  Museum. 

5.  ARTABOTRYS,  R.  Brown,  contains  eight  large  scandent  shrubs,  the  meet 
important  one  of  which  is  A.  odaratissimus,  R.  Br. ;  Fl.  Br.  Ind.  i.  54 ;  Korz  i.  31 ; 
Talbot  Bomb.  List  3;  Trimen  Fl.  Ceyl.  i.  21 ;  King  Ann.  Calc.  iv.  44,  a  large  erect  or 
scandent  shrub  indigenous  in  S.  India  and  CeyloD,  and  largely  cultivated  in  other 
parts  ot  India  for  its  fragrant  flowers.  A,  zeylanictM,  H  ok.  f.  and  Th. ;  Fl.  Br.  Ind. 
1.  54;  Talbot  Bomb.  List  3;  Trimen  Fl.  Ceyl.  i.  22;  King  Ann.  Calc.  iv.  43;  Vem. 
Petika-tvel,  yakada-wel,  Cingh.,  is  a  largo  climber  with  compressed  stems  common  in 
the  evergreen  forests  of  the  Western  Coast  and  the  moist  region  of  Ceylon. 

6.  CANANGIUM,  Baill. 

1.  C.  odoratum,  Baill. ;  King  Ann.  Calc.  i.  51.  Cananga  odorata.  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  i.  56 ;  Kurz  For.  Fl.  i.  33.  Uvaria  odorata,  Roxb.  Fl.  Ind.  ii.  661. 
Ilang-ilang.     Vem.  Kadatnyan,  Burm. 

A  tree.  Wood  grey,  light,  soft,  with  the  ladder-like  cross-bars 
rather  distant.  Pores  large,  very  scanty,  often  subdivided  by  2  to  5 
bars  across  them.  Medullary  rays  moderately  broad,  giving  a  con- 
spicuous silver-grain. 

Tenasserim  :  elsewhere  cultivated  for  its  very  strongly  scented  flowers  which  give 
the  well-known  "Ilang-ilang"  |)ertume.    Roxburgh  sajs  that  it  was  introduced  in 

1707  from  Sumatra  into  the  Calcutta  garden. 

ibft. 
D  4133.    Agri-Horticultural  Gardens,  Madras  (Steavenson)  .        .        .19 

7.  UNONA,  Linn. 

Contains  eleven  species  of  trees,  shrubs  or  climbers.  U.  degans,  Thw.  and  U. 
zeyJanicaj  Hook.  f.  and  Th.  are  shrubs  of  Ceylon  only.  U,  pannosa,  Dalz. ;  Fl.  Br.  Ind.  i. 
58 :  Bedd.  Fl.  Sylv.  ix. ;  King  Ann.  Calc.  iv.  55,  is  a  tree  of  the  forests  of  the  Konkan, 
Kanara  and  Malabar,  up  to  3500  ft.,  which  'Ogives  a  valuable  strong  fibre"  (Beddome). 
U.  Besmosy  Dunal.  is  an  evergreen  shrub  of  Burma.  U,  discolor,  Vahl;  Vern.  Tanatsa^ 
Burm.,  is  a  spreading  shrub  found  throughout  N.E.,  S.  and  W.  India  and  in  Burmn. 
U.  viridiflora,  Bedd.,  is  a  gigantic  climber  of  the  Anamalai  hills  and  Travancore ;  and 
U,  Lawii,  Hook.  f.  and  Tb.  a  climber  of  the  West  Coast.  U.  latifolia,  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  i.  60 ;  Kurz  For.  Fl.  i.  35 ;  King  Ann.  Calc.  iv.  58,  is  a  tree  found 
by  Brandis  in  the  hill  forests  on  the  Salween  river  in  Burma.  U.  proBcox,  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  1.  60 ;  King  Ann.  Calc.  iv.  58,  is  a  tree  of  the  Mikir  Hills  in  Assam. 
U.  Dasymaschala,  Bl.  is  an  erect  or  sarmentose  shrub  of  Burma  and  the  Andamans. 

1.  U.  longiflora,  Roxb.  FL  Ind.  ii.  668;  Fl.  Br.  Ind.  i,  61 ;  Kurz  For.  Fl.  i.  35 ; 
King  Ann.  Calc.  iv.  58. 

A  small  tree.  Bark  greenish-grey,  thin,  smooth.  Wood  yel- 
lowish-white, moderately  hard,  close-grained ;  ladder-like  bars  wnite, 
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numerous.     Pores  small,  scattered,  scanty.     Medidlary  rays  mode- 
rately broad. 

Assam,  Ehasia  Hills,  and  Ghittagong  forests,  remarkable  for  having  flower  petals 
ofien  6  in.  long. 

E  3368.    Easalong  Forest,  Chittagong  Hill  Tracts  (Gamble). 

8.  POLYALTHIA,  Bl. 

In  this  genus  come  about  14  trees  or  shrubs.  Besides  those  specifically  mentioned 
below,  there  are  others  of  some  note.  P.  acuminata,  Thw.,  P.  persidfolia^  Bth.  and 
Hook,  f.,  and  P.  Moonii,  Thw.  are  Gevlon  endemic  trees  or  shrubs.  P.  coffeoides,  Bth. 
and  Hook.  f. ;  Fl.  Br.  Ind.  i.  62 ;  Talbot  Bomb.  List  4 ;  Triraen  Fl.  Gey  I.  i.  24 ;  King 
Ann.  Gale.  iv.  67 ;  Vem.  Nedunarai,  Tam. ;  Villa,  Trav.  Hills ;  Omara,  Gingh.,  is  a 
large  tree  of  the  Western  Ghdts  and  Geylon,  having  the  flowers  usually  fmm  the  trunk. 
P.  Jenkinsii,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  64 ;  King  Ann.  Gale.  iv.  70,  is  a  tree  of 
Assam  and  Eastern  Bengal.  P.  simiarum^  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  63,  is  a 
tree  of  Eastern  Bengal,  Burma,  and  the  Andamans ;  and  P.  Miqua,  Hook.  f.  and  Th. 
a  tree  of  the  Ghittagong  Hill  Tracts.  P.  Korinti,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  64 ; 
Trimen  Fl.  Geyl.  i.  25 ;  King  Ann.  Gale.  iv.  79 ;  Vern.  Ulumntai,  Tam. ;  Miwenna, 
Gingh.,  is  a  shrub  of  the  Goromandel  coast  from  Vizagapatam  southwards  and  Geylon. 
P.  ru^escena.  Hook.  f.  and  Th.  is  a  tree  of  Gochin. 

1.  P.  SUberosa,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  66 ;  Brandis  For.  Fl.  5  ; 
Talbot  Bomb.  List  4 ;  Trimen  Fl.  Geyl.  i.  25 ;  King  Ann.  Gale.  iv.  64.  Uvaria 
suberasa,  Roxb.  Fl.  Ind.  ii.  667.  Vern.  Bara  chali,  Beng. ;  Banderhola,  Ass. ;  Chilka 
dibuiUga,  Tel. ;  Sandi  ome,  K61 ;  Kuradia,  Uriya ;  Kalati,  Gingh. 

A  small  evergreen  tree  or  shrub.     Bark  very  thickly  corky,  brown. 
Wood  close-grained,  hard,  tough  and  durable,  olive-grey;  the  ladder- 
like bars  very  numerous,  fine,   distinct,  equidistant.     Pores  small. 
MedvUary  rays  short,  broad  or  moderately  fine. 

Oudh,  Bengal,  the  Konkan,  and  South  India,  common  along  ravines  in  dry  forests 
like  the  scrub  of  the  Gircars  and  Garuatic ;  Geylon,  on  the  south-west  wet  coast. 
Weight  about  40  lbs.  per  cubic  foot  (Brandis). 

C  3483.    Kolhan  Forests,  Singbhum  (Gamble). 

2.  P.  cerasoides,  Bth.  and  Hook,  f . ;  Fl.  Br.  Ind.  i.  63;  Brandis  For.  Fl.  5  ; 
Bedd.  Fl.  Sylv.  t.  1 ;  Kurz  For.  Fl.  i.  38 ;  Talbot  Bomb.  List  4 ;  King  Ann.  Gale, 
iv.  65.  Uvaria  cerasoides,  Roxb.  Fl.  Ind.  ii.  666.  Vern.  Hoom,  Mar. ;  Vubbina,  Kan. ; 
Guttij  chilka  dUduga,  Tel. ;  Nakvlsi,  mvlili,  nvhlay,  Tam. 

An  evergreen  tree.  Bark  rough,  grey,  J  in.  thick.  Wood  olive- 
grey,  moderately  hard,  close-grained,  with  extremely  numerous  dis- 
tinct bars,  250-300  per  inch.  Pores  small,  scanty.  Medullary  rays 
moderately  broad  or  broad,  short,  with  a  good  silver-grain. 

Behar,  Eastern  and  Western  Ghdts,  Deccan,  Burma.  Ghiefly  found  in  dry  forests, 
but  occasionally  in  the  wet  evergreen. 

Wood  said  to  be  used  iu  carpentry  and  for  boat-buildino:.  H.  H.  CGonnell's 
Madras  experiments  of  1886  gave  :  W  =  47  lbs.,  and  a  =  0*00845 ;  specimen  examined 
gives  W  =  52  lbs.  per  cubic  foot. 

Ib0. 

C     997.    Poona  (Shuttleworth) 52 

D  3872.    Nigadi  Hills,  Guddapah,  Madras  (Gamble)       .        .        .        .    — 

3.  P.  andamanica,  Kurz;  King  Ann.  Gale.  iv.  67.  P.  Jenkinsii,  Bth.  and 
Hook.  f. ;  Fl.  Br.  Ind.  i.  64  (in  part) ;  Kurz  For.  Fl.  i.  37.    Vern.  Thanlung,  Burm. 

A  small  tree.  Wood  grey ;  cross-bars  numerous,  faint.  Pores 
small,   often   subdivided.      Medidlary  rays    moderately   broad,  the 
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distance  between  them  many  times  larger  than  the  transverse  diameter 
of  the  pores. 

Andaman  Islands. 

Ibe. 

B  2281.    Andamans  (Col.  Ford,  1866) 32 

(The  identification  of  this  wood  is  not  quite  certain.) 

4.  P,  longifolia,  Bth.  and  Hook  f. ;  Fl.  Br.  Ind.  i.  62  ;  Brandis  For.  Fl.  4 ;  Bedd. 
Fl.  Sylv.  t.  38 ;  Trimen  Fl.  Ceyl.  i.  24 ;  King  Ann.  Calc.  iv.  72.  Uvaria  longifolia. 
Lam. ;  Boxb.  Fl.  Ind.  ii.  664.  Yern.  Asok,  dehclari,  Hind. ;  Assothi,  mard-illupai. 
Tarn. ;  Asokay  devadaru,  Tel. ;  Choruna,  aruna,  Mai. 

A  large  evergreen  tree.  Bark  smooth,  dark  greyish-brown.  Wood 
white,  yellowish-white  or  greyish- white ;  the  cross-bars  extremely 
numerous,  equidistant,  rather  faint.  Pores  small  to  moderate-sized, 
rather  scanty,  often  subdivided,  uniformly  distributed.  MedvUary 
rays  short,  fine  to  broad,  the  distance  between  them  about  equal  to 
the  diameter  of  the  pores. 

Ceylon,  also  (according  to  Wight)  in  Tanjore.  Elsewhere  cultivated  as  an  oraa- 
mental  tree,  as  which  it  undoubtedly  is  one  of  the  finest  in  India.  Fine  avenues  may 
be  seen  in  most  Government  Gardens,  as  at  Calcutta  (Boyal  Botanic,  Zoological,  and 
Eden  Gardens ;  Barrackpore  Park,  etc.),  in  the  Taj  Gardens  at  Agra,  and  elsewhere ; 
also  on  private  estates  and  along  roads. 

As  its  name  indicates,  it  is  held  in  great  value  by  Hindus,  and  planted  near  temples 
by  them. 

The  wood  is  useful  for  some  purposes,  and  in  Madras  it  has  been  tised  by  the 
Ordnance  and  Commissariat  Depts.  for  barrels,  as  it  is  tough  and  bends  easily.  Weight  : 
according  to  Skinner,  No.  76,  37  lbs. ;  Brandis  says  '*  between  30  and  48 ;  **  specimea 
examined  gives  37  lbs.    Skinner's  experiments  give  P  =  547. 

lbs. 

E  2479.    Calcutta  Bot.  Garden  (King) 37 

D  3970.    Madras  (Gamble) — 

6.  P.  fragrans,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  63 ;  Talbot  Bomb.  List  4 ; 
King  Ann.  Calc.  iv.  73.  Vern.  Gauri,  Kan. ;  Nedu  ndr,  Mai. ;  Chela,  ttdambattiy 
Jcodanyi,  Trav.  Hills. 

A  tree.  Wood  greyish- white,  moderately  hard;  the  cross-bars 
exceedingly  numerous  and  regular.  Pores  rather  small,  very  scanty. 
Medvllary  rays  moderately  broad,  unequal,  giving  a  conspicuous 
silver-grain. 

Forests  of  the  S.  Konkan,  Kanara,  and  Malabar. 

Bourdillon  says  the  wood  is  used  for  masts ;  he  determined  W  =  41  lbs.  per  cubic 

foot,  P  =  567. 

Ibe. 
W4593.    Travancore  (Bourdillon) 39 

9.  ANAXAGOREA,  St.  Hilaire.  A.  luzonensis,  A.  Gray ;  Fl.  Br.  Ind.  i.  68 ;  Kurz 
For.  Fl.  i.  39 ;  Trimen  Fl.  Ceyl.  i.  27 ;  King  Ann.  Calc.  iv.  85,  is  a  shrub  of  Burma,  the 
Andamans  and  Ceylon,  with  smooth  reddish-grey  bark. 

Tribe  III.    MITREPHOREJ!. 
10.  GONIOTHALAMUS,  Bl. 

About  13  small  trees  or  shrubs  of  little  importance.  Of  these  7  are  described  by 
Trimen  as  occurring  in  Ceylon,  6  of  them  being  endemic. 

G,  Wightiiy  Hook.  f.  and  Th.  is  a  small  tree  of  Tinnevelly  and  Travancore ;  G.  toyna- 
<iden8i8^  Bedd.  a  shrub  of  the  Wynaad,  and  G»  cardiopetalus.  Hook.  f.  and  Th.  a  shrub 
or  small  tree  of  Kanara,  North  Wynaad,  and  the  Anamalats.     G.  Simonaiif  Hook.  f. 
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and  Th.  is  a  small  tree  of  the  Khasia  Hills,  and  O,  Oriffithii,  Hook.  f.  and  Th.  a 
large  shrub  or  small  tree  of  Mergui  in  Burma.  O.  pedunctdaris,  King  and  Prain,  is 
found  in  Upper  Barma. 

1.  G.  Thwaitesii,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  72;  Bedd.  Fl.  Sylv.  viii.; 
Trimen  Fl.  Ceyl.  i.  29 ;  King  Ann.  Calc.  iv.  88.    Vern.  Kalukera,  Cingh. 

A  small  or  moderate-sized  tree.  Bark  smooth.  Wood  yellowish- 
white,  soft ;  the  cross-bars  very  numerous,  faint.  Pores  small  or 
moderate-sized,  often  in  pau*s,  scanty.  Medullary  rays  moderately 
broad  to  broad,  not  numerous,  but  giving  a  good  silver-grain  of 
speckled  plates. 

Travancore  and  Tinneyelly  in  South  India ;  lower  hills  of  Ceylon. 

Ceylon :  Int.  Exhn.,  1862^ — Kew  Museum. 

2.  G.  sesquipedalis,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  73 ;  Kurz  For.  Fl.  i.  41 ; 
Gramble  Darj.  List  3 ;  King  Ann.  Calc.  iv.  98.    Vern.  SanSy  Nep. ;  Singnok,  Lepcha. 

A  small  shrub.  Bark  black.  Wood  dark  grey,  soft;  the  cross- 
bars very  numerous,  very  fine.  Pores  extremely  small.  MedvXlary 
rays  fine  to  moderately  broad,  wavy. 

Tropical  forests  of  the  Sikkim  Himalaya,  Assam  and  Burma,  in  undergrowth. 
E  3300.    Chunbati,  Darjeeling,  2000  ft.  (Gamble). 

11.  OROPHEA,  Blume,  contains  10  small  trees  or  shrubs.  Three  of  these,  0.  uni- 
flora.  Hook.  f.  and  Th.,  0.  Tlwmsoni,  Bedd.  and  0.  erythrocarpa,  Bedd.,  are  small 
trees  of  S.  India,  chiefly  in  the  Western  Ghdts.  0.  zeylanica,  Hook.  f.  and  Th.  is  a 
small  tree  of  the  W.  Ghdts  and  Ceylon.  0.  ohliquaj  Hook.  f.  and  Th. ;  King- Ann. 
Calc  iv.  110  (Bocagea  obliqua,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  93 ;  Trimen  Fl. 
Ceyl.  i.  33)  and  0.  coriacecL,  Thw. ;  Kins  Ann.  Calc.  iv.  109  (Bocagea  coriacea.  Hook, 
f.  and  Th. ;  Fl.  Br.  Ind.  i.  93 ;  Trimen  Fl.  Ceyl.  34);  Vera.  Keku,  Cingh.,  are  small 
trees  endemic  in  Ceylon,  the  latter  common  and  having  a  bark  which  is  used  for  tying 
packages.  0.  Katscliallicay  Kurz,  is  a  small  tree  of  the  Nicobar  Islands.  0.  Bran- 
dint,  Hook.  f.  and  Th.,  O,  Jiexandra,  Bl.  and  0,  polycarpa,  A.  DC  are  small  trees  of 
Burma,  the  last  extending  to  the  Andamans. 

12.  MITREPHORA,  Bl. 

Six  species.  M,  toinentosa^  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  76 ;  Kurz  For.  Fl.  i. 
44  ;  King  Ann.  Calc.  iv.  Ill,  is  a  tree  of  the  forests  of  Assam,  Cbittagong  and  Pegu,  at 
the  bases  of  the  hill  ranges.  M.  grandifloroj  Bedd. ;  Fl.  Br.  Ind.  i.  78 ;  Bedi  Fl. 
Sylv.  t.  75;  King  Ann.  Calc.  iv.  112,  is  a  large  handsome  tree  of  the  S.  Kanara  ghdt 
forests  with  a  tough  wood.  M,  Heyneana,  Thw. ;  Fl.  Br.  Ind.  i.  77 ;  Trimen  Fl. 
CeyL  i.  32 ;  King  Ann.  Calc.  iv.  113,  is  a  small  or  medium-sized  tree  of  the  base  of  the 
Tinnevelly  Hills  in  8.  India  and  the  dry  country  of  Ceylon.  M.  reticulata.  Hook.  f. 
and  Th. ;  Fl.  Br.  Ind.  i.  77 ;  Kurz  For.  Fl.  i.  44 ;  King  Ann.  Calc.  iv.  113,  is  a  small 
tree  of  Tenasserim.  M,  Prainiiy  King  Ann.  Calc.  iv.  115,  is  a  tree  of  the  Andaman 
Islands. 

L  M.  Maingayi,  Hook.  f.  and  Tb. ;  Fl.  Br.  Ind.  i.  77.  M,  ohtusa,  Bl. ;  Fl.  Br. 
Ind.  i.  76.    M.  vandceflora,  Kurz  For.  Fl.  i.  45. 

A  deciduous  tree.  Wood  grey,  moderately  hard;  cross-bars 
numerous,  regular.  Pores  small  to  moderate-sized,  not  numerous. 
MedvUary  rays  moderately  broad. 

Chittagong  and  Burma,  chiefly  in  the  Martaban  Hills. 

B  3380.    TouDgoo  Hills  (Kurz). 

13.  POPOWIA,  Endl.  contains  five  species.  P.  nitida,  King  A\)n.  Calc.  iv.  118  is 
a  shrub  of  the  Andaman  and  Nicobar  Islands ;  and  two  others  are  found  also  in  the 
Andamans,  but  extend  in  addition  to  Tenasserim.  These  are  P.  Helftri,  Hook.  f.  and 
Tb. ;  Fl.  Br.  Ind.  i.  69;  Kurz  For.  Fl.  i.  39;   King  Ann.  Calc.  iv.  118,  and  1\  Kurzii 


20  A  MANUAL  OF  INDIAN  TIMBERS 

King  {Polyalthia  macrophylla,  Hook.  f.  and  Th. ;  Fl,  Br.  Ind.  i.  66.  P.  dubia,  Eurs 
For,  Fl.  i.  38).  P.  B&idomeana,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  68;  King  Ann. 
Calc.  iv.  119  (P.  ramosissima,  Bedd.  Fl.  Sylv.  viii.)  is  a  small  tree  of  S.  Tinnevolly 
and  S.  Travancore.  P.  Hookeri,  King ;  Ann.  Calc.  iv.  123  (P.  argentea,  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  i.  67)  is  a  shrub  or  small  tree  of  the  forests  of  Assam,  Sylhet,  the 
Khasia  and  Naga  Hills. 

14.  OXYMITRA,  Blume,  contains  three  climbing  shrubs:  O.fomicata^  Hook.  f.  and 
Th.  of  Assam  and  Chittagong  and  two  of  the  forests  of  Burma,  of  no  great  importance. 

Tribe  IV.     XYLOPIEJI. 

15.  MELODORUM,  Dunal.  is  a  genus  of  about  six  climbing  shrubs  and  one  tree. 
Of  the  climbers,  five  are  found  in  Assam  and  Eastern  Bengal,  and  one  in  Burma ;  the 
chief  one  being  M.  polyanthum.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  81 ;  King  Ann. 
Calc.  iv.  131,  which  is  a  large  climber  found  in  the  forests  from  Assam  through  the 
Khasia  Hills  and  Sylhet  to  the  Chittagong  Hill  tracts.  M.  macranthum,  Kurz  For. 
Fl.  i.  42 ;  King  Ann.  Calc.  iv.  140,  is  a  rather  rare  evergreen  tree  of  the  forests  of 
S.  Andaman. 

16.  XYLOPIA,  Linn. 

This  genus  contains  three  Cevlon  trees,  one  of  which  extends  to  South  India. 
X.  nigricans.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  84 ;  Trimen  Fl.  Ceyl.  i.  28 ;  King 
Ann.  Calc.  iv.  147,  is  an  erect  tree  of  the  low  country  of  Ceylon  with  smooth  bark. 
X.  Cfhampionii,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  84;  Trimen  Fl.  Ceyl.  i.  28;  King 
Ann.  Calc.  iv.  149 ;  Yem.  Dat-hetiya,  Cingh.,  is  a  tree  common  in  the  moist  low 
country  of  Ceylon  with  brown  bark. 

1.  X.  parvifolia.  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  84;  Bedd.  PI.  Sylv.  t  172; 
Trimen  FL  Ceyl.  i.  28  ;  King  Ann.  Calc.  iv.  145.    Vern.  Netawu,  (Uuketiya,  Cingh. 

A  lofty  tree.  Barh  light  yellowish- brown,  smooth  (young  plant). 
Wood  white  or  greyish-white,  moderately  hard  to  hard ;  cross-bars 
numerous,  prominent,  regular,  about  170  per  inch,  not  regularly 
concentric.  Pores  moderate-sized  to  large,  scanty,  prominent  on  the 
longitudinal  sections,  often  in  twos  or  threes,  or  much  subdivided. 
MmuUary  rays  white,  fine,  clearly  marked,  irregular. 

Travancore  forests ;   Ceylon,  in  the  moist  low  country. 

A  handsome  straight  tree.  Bourdillon's  experiments  with  the  wood  gave  weight 
45  lbs.,  P  =  725.  Trimen,  quoting  Thwaites,  says  that  ''the  bark,  especially  of  the 
'  root,  the  flowers,  and  the  fruit  are  all  very  sweet-scented  and  aromatic,  and  are  chewed 
'  with  betel." 

llM 

W  4628  and  W  4597.    Travancore  (Bourdillon) .        .        .        .    35  and  47 
Ceylon — Kew  Museum  (S.  Jayeteleke). 

17.  ANONA,  Linn. 

This  genus  contains  four  introduced  fruit  trees,  one  of  which,  A.  squamosa^  Linn., 
is  now  to  be  i'ouDd  naturalized  over  large  areas,  especially  in  the  drier  parts  of  India. 
A,  reticulata,  Linn. ;  Vern.  JRamphal,  lound,  Hinn. ;  Nonay  Bensr. ;  Gdm,  Son  thai ; 
Bdmsita,  Tam.;  Bamasita  palam,  Tel.;  Awza,  Burm.,  is  the  "Bullock's  Heart.** 
A.  Cherimolia,  Miller,  is  an  American  species  occasionally  found  in  cultivation. 

1.  A.  squamosa,  Linn. ;  Fl.  Ind.  i.  78 ;  Boxb.  Fl.  Ind.  iL  657 ;  Brandis  For.  FL  6 ; 
Kurz  For.  Fl.  i.  46;  Bedd.  Fl.  Sylv.  ix.;  Gamble  Darj.  List  3;  Talbot  Bomb.  List  5. 
The  Custard  Apple.  Vern.  Sharifa,  sitaphai.  Hind.;  Ata,  luna,  Beng. ;  Ata,  katal. 
Ass.;  Mandar  g6m,Southa,\;  Sirp?ia,atta,'Mal, ;  /S^'^a,  Tam. ;  Sita pandu,Te\. ;  Atta^ 
Cingh. ;  Atuza,  Barm. 

A  small  tree.    -Baf  A  thin,  grey.     Wood  soft,  close-grained,  greyish- 
white,  with  numerous  firm,  clear,  wavy  cross-bars,    l^ores  moderate- 
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sized,  scanty,  subdivided  or  in  short  radial  lines.     Medullary  rays 
moderate-sized. 

Introduced  from  the  West  Indies,  and  now  naturalized. 

The  Custard  Apple  is  cultivated  for  its  fruit  almost  all  over  India.  It  is  very 
common  in  a  wild  state  near  old  forts  in  the  Deccan  country,  as  may  be  seen  at  such 

g laces  as  Grooty  and  Penukonda  in  Anantapur,  Guramkonda  and  Gandikota  in 
addapah, Eondavid,  Kondapalle  and  Bellamkonda  in  Kistna  District,  in  Madras;  also, 
according  to  Brandis,  in  the  Central  Provinces  and  Bandelkhand.  General  Cunninghanj, 
quoted  by  Watt  (Diet,  vol.  i.  p.  259),  having  discovered  carved  representations  of  the 
fruit  and  leaves  on  the  Bharhut  Stupa,  believed  the  tree  to  be  indigenous ;  but  Watt 
himself  disagrees  with  this  view.  Dr.  Koyle  says  the  seeds  are  often  powdered  and 
mixed  with  grain  flour  and  used  to  kill  insects  in  the  hair  (R.  N.  Brown's  Handbook). 

Ib6. 

B  2317.    Myanaung,  Burma  (Gamble) 46 

D  4318.    Kondavid  Fort,  Kistna,  Madras  (Gamble). 

The  wood  of  Anona  muricata,  Linn.,  the  "  Soursop,"  which  is  occasionally  found  in 
cultivation  in  India,  has  a  similar  structure  (Nordlinger's  Sections,  vol.  4). 

Tribe  V.    MILIU8EJI. 

18.  PH^ANTHUS,  Hook.  f.  and  Th. ;  P.  andamanicus,  King  Ann.iCalc.  iv.  158, 
is  a  small  shrub  of  the  South  Andaman  Island.  P.  Tnalaharicus,  Bedd. ;  Fl.  Br.  Ind. 
i.  72 ;  King  Ann.  Calc.  iv.  154,  is  a  small  tree  of  the  Wynaad  forests  in  Malabar. 

19.  MIUUSA,  Leseh. 

This  genus  contains  seven  Indian  species,  one  of  which,  M.  velutina,  is  remarkable  for 
being  one  of  the  few  plants  in  the  Order  to  extend  to  Northern  India.  M,  macrocarpa^ 
Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  86 ;  Gamble  Darj.  List  4 ;  King  Ann.  Calc.  iv.  155, 
is  a  small  tree  of  the  Sikkim  Himalaya  and  Khasia  Hills,  at  about  3-5000  ft., 
*« common  in  the  Tukdah  Reserve"  (Gamble,  loc.  cit,),  M,  WiglUiana^  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  i.  87 ;  Bedd.  Fl.  Sylv.  x. ;  King  Ann.  Gale.  iv.  166,  is  a  small  tree  of 
the  hills  of  Travancore  and  Tinnevelly ;  and  M,  nilagiricaf  Bedd.  is  a  large  shrub  of 
the  Nilgiris  at  about  5000  ft.  In  Ceylon,  M.  zeylanica,  Gardn.  is  an  endemic  shrub ; 
and  M,  indicaj  Lescb. ;  Fl.  Br.  Ind.  i.  86,  a  shrub  which  also  extends  to  Malabar  and 
Mysore,  as  well  as  to  Kanara  and  the  Konkan  (Talbot  Bomb.  List  5). 

L  M.  Roxburghiana,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  87 ;  Kurz  For.  Fl.  i.  47 ; 
Gramble  Darj.  List  4 ;  King  Ann.  Calc.  iv.  155.  Uvaria  dioicuy  Eoxb.  FL  Ind.  ii.  659. 
Vem.  Sungden,  Lepcha ;  Tiishi,  Sylhet. 

A  small  tree.  Bark  thin,  grey  to  greyish-brown,  with  small 
vertical  lenticels.  Wood  greyish-white,  hard ;  cross-bars  numerous, 
white,  wavy.  Pores  very  small,  scanty.  Medidlary  rays  short, 
white,  of  all  sizes  from  fine  to  broad,  veiy  numerous ;  the  silver-grain 
marked  like  "  bird's-eye  "  maple. 

Terai  and  valleys  of  the  Sikkim  Himalaya  up  to  2000  ft.;  Assam,  Chittagong, 
and  Burma. 

Ibe. 
E  2316.    Chunbati,  Darjeeliog,  2000  ft.  (Gamble) 51 

2.  M.  velutina.  Hook.  f.  and  Th. ;  Fl.  Hr.  Ind.  i.  87  ;  Bedd.  Fl.  Sylv.  t.  37  ; 
Brandis  For.  Fl.  6 ;  Kurz  For.  Fl.  i.  47 ;  King  Ann.  Calc.  iv.  158.  Uuaria  villom, 
Roxb.  Fl.  Ind.  ii.  664.  Yern.  Dom-std,  Hind. ;  DaulOy  Kumaon ;  Gausal,  Garhwal ; 
Kari,  C.P.  ;  Kharrei,  kajrauiay  Oudh ;  Karikaputy  Koderma ;  Peddachilka  dwlu^jay 
nalla  duduga,  Tel. ;  Thalmtkyi,  Burm. 

A  deciduous  moderate-sized  tree,  with  a  short  erect  trunk;  in 
Burma  a  large  tree.  Bark  i  inch  thick,  rough.  Wood  yellow  when 
fresh  cut,  grey  or  greyish -brown  when  dry,  moderately  hard-,  cyo%%- 
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bars  distinct,  numerous,  about  100  per  inch.  Anmoal  rings  indistinct. 
P(yi*e8  small,  uniformly  distributed,  often  in  short  radial  lines,  rather 
scanty.  Medullary  rays  fine  and  moderately  broad,  the  distance 
between  two  rays  larger  than  the  transverse  diameter  of  the  pores ; 
silver-grain  good. 

Forests  of  the  sub-Himalayan  tract  from  the  Jumna  eastwards  to  Nepal,  commou 
in  Dehra  Dun ;  Oudh,  Central  Provinces,  Orissa,  Northern  Circars,  Burma. 

A  fine  tree  with  large  soft  leaves.    The  wood  is  easily  worked  and  durable,  but 

rather  liable  to  warp ;  it  is  used  for  carts  and  agricultural  implements,  spear-shafts  and 

oars.    Brandis  gives  the  weight  as  40  to  50  lbs.,  Kurz  as  42  lbs.,  Beddome  as  50  lbs., 

Benson's  experiments  give  60  and  Skinner's  (No.  93)  50  lbs.     Benson  gives  P  =  833, 

and  Skinner  P  =  839.     Bourdillon  says,  Weight  50  lbs.,  P  =  847,  but  his  specimens 

are  from  Travancore,  where  the  tree  is  apparently  not  indigenous.    The  leaves  are 

apparently  not  eaten  by  dither  cattle  or  goats.    The  tree  is  frequently  found  associated 

with  Sdl. 

lbs. 

0  3113.    Dehra  Diin  (Bailey) 53 

0  4799.    Kotri  coppice,  Saharanpur  (Gradon) 37 

B  3062.    Prome,  Burma  (Ribbentrop) — 

B3122.     Burma  (Brandis,  1862) 48 

Nordlinger's  Section,  vol.  10,  seems  not  to  be  from  an  Anonaceous  wood. 

20.  SACCOPETALUM,  Bennett. 

Five  species.  S.  sclerocarpum,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  88 ;  King  Ann. 
Calc.  iv.  160  (Miliusa  sclerocarpa,  Kurz  i.  48),  is  a  tree  of  the  upper  mixed  forests  of 
the  Martaban  hills  and  Tenasserim,  having,  according  to  Kurz,  a  rather  heavy,  fibrous 
but  close-grained,  soft,  yellowish  wood. 

1.  S.  tomentOSUm,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  88;  Bedd.  Fl.  Sylv.  t.  39; 
Brandis  For.  Fl.  7;  Talbot  Bomb.  List  5;  King  Ann.  Calc.  iv.  159.  Uvaria 
tomentosa,  Roxb.  Fl.  Ind.  ii.  667.  Vern.  Kirua,  karri.  Hind.;  Honiba,  Melghat; 
jEToow,  Bombay  ;  Wumhj  he88are,Kskii. ;  OhilkadMu,  Te\, ;  TbsA^,  Gondi;  Hurriba, 
Kurku ;  Ome,  Sonthal ;  Heeran,  Mai  Pahari ;  Umhia,  umhi,  Merwara ;  Umby  Jeypore  ; 
OmSy  hake  hiirml,  K61 ;  Oonda  palasUf  Uriya. 

A  large  deciduous  tree  with  straight  stem.  Bark  .\  in.  thick,  of 
various  shades,  sometimes  black,  deeply  cracked.  Wood  yellow  to 
olive-brown,  moderately  hard,  smooth,  close-grained ;  no  heartwood ; 
cross-bars  regular,  narrow,  about  150  per  inch.  No  annual  rings. 
Pores  small  and  moderate-sized,  fairly  numerous.  Medullary  rays 
moderately  broad,  numerous,  showing  a  well-marked  silver-grain. 

Oudh,  Nepal  Terai,  Gorakhpur,  and  southwards  throughout  the  Peninsula. 
In  Oudh  it  is  often  gnarled  and  knotty  from  lopping  (Brandis) ;  the  wood  is  used 
only  for  huts  and  sheds,  and  the  leaves  as  cattle-fodder.    Weight  of  wood  about 

40  lbs.  per  cubic  foot. 

lbs. 

0    342.     Gorakhpur  (1868) — 

C  1109.     Ahiri  Forest,  C.P.  (R.  Thompson) 45 

C  3471.    Saranda  Forests,  Chota  Nagpore  (Gamble)       ....  — 

D4337.    'Ballipalle  Forest,  Cuddapah  (Gamble) 34 

Nordlinger's  Sections,  vol.  10. 

2.  S.  longiflorum,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  88  ;  King  Ann.  Calc.  iv.  160. 

A  deciduous  tree.  Wood  yellowish-brown,  moderately  hard,  smooth, 
even-grained,  with  regular  fine  prominent  cross-bars,  about  150  per 
inch,  more  clearly  marked  than  in  *S*.  toTnentosum.  Pores  moderate- 
sized,  scanty,  much  subdivided  radially,  sometimes  into  as  many  as 
four.     Medullary  rays  moderately  broad  to  broad,  regular. 
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Purneah  District  of  N.  Bengal ;  Chittagong. 

This  tree  is  at  present  only  known  in  cultivation  in  the  Calcutta  R.  Bot.  Garden^ 
where  it  was  introduced  in  1810.  Buchanan-Hamilton  discovered  it  in  Purneah,  but 
it  has  not  again  been  found  either  there  or  in  Chittagong. 

Nordlinger's  Sections,  vol.  9  (JJvaria  Badajambat  Roxb.).    (Tab.  L  2.) 

21.  ALPHONSEA,  Hook.  f.  and  Th.  contains  five  species.  A,  lutea.  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  i.  89 ;  Bedd.  Fl.  JSylv.  x. ;  Kurz  For.  Fl.  i.  49  ;  Trimen  Fl.  Ceyl.  i. 
36  ;  King,  Ann.  Calc.  iv.  162,  is  a  tree  of  Eastern  Bengal,  Burma,  Orissa  and  Ceylon. 
A.  ventricoBa,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  89 ;  Kurz  For.  Fi.  i.  48 ;  King  Ann. 
Calc.  iv.  162  (Uvaria  ventricosa,  Roxb.  Fl.  Ind.  ii.  658) ;  VerD.  Choot,  And.,  is  a  tall 
tree  of  Assam,  Chittagong  and  the  Andamans,  where  it  is  used  in  boat-building  and 
for  native  bows  and  squares  to  30  ft.  by  16  in.  (Heinig).  A,  madraspatana^  Bead.  Fl. 
Sylv.  t.  76 ;  Fl.  Br.  Ind.  i.  89 ;  KiDg  Aud.  Calc.  iv.  166,  is  a  handsome  evergreen  tree 
of  the  hills  of  Cuddapah  and  N.  Arcot  up  to  3000  ft.  A,  zeylanica.  Hook.  f.  and  Th. ; 
Fl.  Br.  Ind.  i.  89;  Bedd.  Fl.  Sylv.  x.;  Trimen  Fl.  Ceyl.  L  36;  King  Ann.  Calc.  iv. 
166,  is  a  tree  of  the  Tinnevelly  and  Travancore  hills,  and  the  moist  low  country  of 
Ceylon.  A,  sclerocarpa,  Thw.  is  a  rare  endemic  Ceylon  tree  only  known  from  near 
Haragama,  on  the  Kandy-Badulla  road. 


Obder  Y.    MENISFEBMACEA. 

An  Order  which,  however  interesting  botanically  and  structurally,  is  of  very  little 
consequence  in  Forest  Economy.  Most  of  the  species  are  climbing  plants,  only  one 
reaching  the  dimensions  of  a  small  tree.  Of  the  17  genera  found  in  India,  many  contain 
only  single  species.     These  17  genera  belong  to  4  Tribes,  viz. : — 

Tribe     I.  Tinosporeae     ....    Aspidocarya,  Parabasna,  Tinospora, 

Fibraurea,  Anamirta,  Coscinium. 
II.  Cocculeae         ....     Tiliacora,  Limacia,  Cocculus,  Peri- 

campylus. 
III.  Cissampelidea)         .        .        .    Stephania,      Cissampelos,      Cyclea, 

Lophophyllum. 

„     IV.  Pachygoneje    ....     Pachygone,  Pycnarrhena,  Hsematu- 

carpus. 

Wood  of  anomalous  structure,  usually  with  large  or  very  large 
pores  and  broad  or  very  broad  medvZlary  rays.  The  pores  occur  in 
a  concentric  series  of  wedges  separated  radially  by  the  raedvllary 
rays  and  concentrically  by  a  belt  of  tissue  similar  to  that  of  the 
medullary  rays.  Sometimes,  however,  as  in  Coscinium,  the  belts  are 
wanting.  In  the  outer  end  of  each  wedge  is  often  a  small  mass  of 
tissue  resembling  that  of  the  pith,  which  is  usually  large  and  composed 
of  large  cells. 


» 


» 


1.  ASPIDOCAjRYA,  Hook.  f.  and  Th.  A.  uvifera,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind. 
i.  95;  Gamble  Darj.  List  4;  Vern.  Pangla,  Nep. ;  Myungarer,  Lepcha,  is  a  climber 
of  the  Lower  Darjeeling  Hills  at  about  1-5000  ft. 

Hooker  and  Thomson  in  Fl.  Ind.  180  (1855)  say,  "  The  wood  of  Aspidocarya  dififers 

*  remarkably  from  that  of  other  MenisperTnacece,\Ti  respect  of  the  crescent-shaped  bundles 

*  of  tissue,  altogether  resembling  liber,  which  are  found  at  the  inner  (?  outer)  end  of 

*  each  wood-wedge." 

2.  PARAB^NA,  Miers.  F,  sagittata,  Miers;  Fl.  Br.  Ind.  i.  96;  Gamble  Darj. 
List  4;  Vern.  Karpati,  Nep.,  is  a  climbing  shrub  of  the  Eastern  Himalaya,  from 
Nepal  eastwards,  the  Khasia  Hills  and  Eastern  Bengal  down  to  Chittagong;  also  in 
Upper  Burma. 

Hooker  and  Thomson  in  Fl.  Ind.  180  say  the  luood  is  spongy,  with  lax  cellular 
tissue  and  radiating  wood-wedges,  beyond  which  is  an  outer  layer  of  liber-like  tissue. 


24  A  MANUAL  OF  INDIAN  TIMBERS 

3.  TINOSPORA,  Miers. 

Five  species,  all  climbers,  chiefly  of  E.  Bengal  and  Burma  (see  Kurz  For.  Fl.  i.  52). 

1.  T.  cordifolia,  Miers  ;  Fl.  Br.  Tnd.  i.  97;  Brandis  For.  Fl.  8;  Karz  For.  Fl. 
i.  52;  Gamble  Darj.  List  4;  Talbot  Bomb.  List  6;  Trimen  FL  CeyL  i.  39.  Meni- 
spermum  cordifoUum,  Willd. ;  Roxb.  Fl.  Ind.  iii.  811.  Vem.  Baiindu,  gUo^  gtM,  Pb. ; 
Qolancha^  Beng.;  OurcJia,  Kumaon;  Gurjo,  Nep. ;  Galwail,  gtUaveli,  gircli,  gulo. 
Mar. ;  GurHj,  Monghyr ;  Chintily  Tam. ;  Tippa  tiga,  Tel. ;  Easa-kinda^  Gingh. 

A  glabrous,  succulent,  climbing  shrub,  often  reaching  a  great  height 
and  sending  down  long  thread-like  aerial  roots.  Bark  grey  or  creamy - 
white,  deeply  cleft  in  spiral  longitudinal  clefts,  the  space  between  the 
clefte  usually  dotted  with  large  rosette-like  corky  lenticels.  Wood 
white,  soft,  porous.  Pores  small  to  large,  rather  scanty,  irregularly 
arranged  between  the  few  broad  medullary  rays. 

Throughout  India,  except  in  the  colder  hills. 

The  root  is  nsed  in  native  medicine,  chiefly  as  a  febrifuge  and  tonic.  Elephants 
are  very  fond  of  the  stems,  and  pull  them  down  off  the  trees  to  eat. 

D  3968.    Sandiir,  Bellary  (Gamble). 

0  4825.    Thano  forest,  Dehra  Ddn  (Gleadow). 

4.  FIBRAUREA,  Lour.  F.  tinctoria,  Lour.;  Fl.  Br.  Ind.  i.  98;  Kurz  For.  Fl.  i. 
63,  is  a  lofty  climbing  glabrous  shrub  of  Tenasserim. 

According  to  Hooker  and  Thomson,  Fl.  Ind.  204,  the  wood  is  firm,  consisting  of 
narrow  wedges  separated  by  narrow  dense  medullary  rays.    Pith  loose.     Bark  papery. 

5.  ANAMIRTA,  Colebr.  A.  Cocculus,  W.  and  A. ;  Fl.  Br.  Ind.  i.  98 ;  Brandis  For. 
Fl.  8 ;  Kurz  For.  Fl.  i.  53 ;  Talbot  Bomb.  List  7  (Menispermum  Cocctdus,  Roxb.  Fl. 
Ind.  iii.  807.  Anamirta  paniculata,  Trimen  Fl.  Ceyl.  i.  40);  Vem. iTo^mdrt,  Hind.; 
Kwrwi,  Mar. ;  Titta-wel,  Cingh.,  is  a  climbing  shrub  of  Oudh,  E.  Bengal,  South  India, 
Ceylon  and  Burma,  with  bitter  berries,  which  in  India  are  used  to  poison  fish  and 
crows,  and  in  Europe  under  the  name  ''Cocculus  indicus"  to  adulterate  beer  (Qook. 
f.  and  Th.). 

6.  COSCINIUM,  Colebr. 

1.  C.  fenestratum,  Colebr. ;  Fl.  Br.  Ind.  i.  99 ;  Trimen  Fl.  Ceyl.  i.  41.  Meni- 
spermum  fenestratumy  Gaertn. ;  Roxb.  Fl.  Ind.  iii.  809.    Vem.  Weni-wel,  Cingh. 

A  woody  climber.      Bark  yellowish-brown,  corky,   ^   in.  thick. 
Wood  bright  yellow,  porous,  soft,  pith  large.    Pores  of  all  sizes,  chiefly 
very  large.     Medullary  rays  extremely  broad,  gradually  increasing  in 
size  outwards. 

Moist  low  country  of  Ceylon  ;  perhaps  also  in  S.  India. 

The  wood  is  used  as  a  bitter  tonic  by  the  Cinghalese,  and  has  been  exported  as  a 
substitute  for  Calumba  root  {Jateorhiza  palm^ta,  Miers).  It  is  also  used  to  give  a  yellow 
dye  (Trimen).  Roxburgh  quotes  a  letter  from  General  Macdowall  which  says  that  the 
stems  are  strong  and  are  used  for  ropes  to  tie  cattle,  etc. 

Ceylon — Kew  Museum  (Thwaites). 

Nordlinger's  Sections,  vol.  4  {Menispermum  fenestratum). 

7.  TILIAOORA,  Colebr. 

1.  T.  racemosa,  Colebr.;  Fl.  Br.  InH.  i.  99;  Brandis  For.  Fl.  10;  Kurz  For.  Fl. 
i.  54 ;  Talbot  Bomb.  List  7 ;  Trimen  Fl.  Ceyl.  i.  42.  Menispermum  potycarpon^ 
Roxb.  Fl.  lod.  iii.  816.  Vem.  Tiliakoru,  Beng.;  Karwanth,  rangoe^  Hind.;  Tiga 
mushadij  Tel. 

A  large  climbing  shrub.   Bark  light  brown,  smooth.    Wood  greyish- 
brown,  soft,  porous,  in  oblong  radial  wedges  arranged  concentrically 
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in  a  ring  which  alternates  with  rings  of  liber-like  consistence.     Pores 
moderate-sized  to  large.     Medullary  rays  very  broad. 

Throughout  India,  Burma,  and  Ceylon,  chiefly  affecting  hedges  and  hushy  clumps 
in  open  land,  but  often  again  climbing  high  over  forest  trees. 

The  long  branches  are  used  for  thatching  and  basket  work  (Brandis).  The  root  is 
used  as  a  cure  for  snake-bite  (Roxb.). 

D  3755.    Tamminapatam,  Nellore  (Gamble). 

8.  LIMAGIA,  Lour.  Three  climbing  shrubs  of  little  importance  found  in  Eastern 
Bengal  and  Burma,  one  also  in  Ceylon,  L,  cuspidata,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i. 
100;  Kurz  For.  Fl.  i.  54;  Trimen  Fl.  Ceyl.  i.  42,  t.  4;  Vem.  Nin-wel,  Cingh., 
common  in  the  low  country  up  to  4000  ft. 

9.  COCCULUS,  DC. 

Five  species  of  strangling  or  climbing  shrubs,  one  of  which  runs  to  the  dimensions 
of  a  small  tree.  C.  villosus,  DC ;  Fl.  Br.  Ind.  i.  101 ;  Brandis  For.  FL  9 ;  Talbot 
Bomb.  List  7  ;  Trimen  Fl.  Ceyl.  i.  44.  (^Menispermum  hirsuium,  L. ;  Boxb.  Fl.  Ind. 
iii.  814) ;  Vern.  Karsane,  Oudh  ;  Kursan,  zamir,  Sind ;  Vasanvel,  Mar.,  is  a  straggling, 
scarcely  woody,  but  very  bushy  climber  common  in  most  parts  of  India.  C,  mollis. 
Wall,  is  a  climber  of  Nepal  and  the  Khasia  Hills. 

Wood  in  wedges  containing  pores,  and  at  the  end  of  each  a  small 
mass  of  pith-like  tissue.  The  wedges  are  separated  radially  by  the 
ToedMary  rays,  and  concentrically  bj^'  belts  of  tissue  of  similar 
structure  to  that  of  the  rays. 

1.  C.  maerocarpus,  W.  and  A.;  Fl.  Br.  Ind.  i.  101  ;  Talbot  Bomb.  List  7; 
Trimen  Fl.  CeyL  i.  43.  (7.  glaucescens,  BL;  Kurz  For.  Fl.  i.  65.  Vern.  Vatoli, 
vatyelf  Mar. 

A  large  woody  climber.  Bark  thin,  grey.  Wood  soft,  dark  grey, 
with  large  pores  and  broad  medullary  rays  which  join  broad  con- 
centric bands  of  similar  tissue. 

West  and  South  India,  Ceylon,  and  Burma. 

W  3933.    Coonoor  Ghdt,  Nilgiris,  3000  ft.  (Gamble). 
Chittagong — Kew  Museum  (J.  D.  Hooker). 

2.  C.  laurifolius,  DC ;  Fl.  Br.  Ind.  i.  101 ;  Brandis  For.  Fl.  9 ;  Bedd.  Fl.  Sylv. 
xii.  Menispermum  laurifolium,  Roxb.  Fl.  Ind.  iii.  815.  Vern.  Tilpara,  kakra. 
Hind. ;  Fadmorgolancha,  Beng. 

A  small  or  moderate-sized  bushy  evergreen  tree.  Bark  very  thin, 
dark  grey.  Wood  greyish-white,  soft  to  moderately  hard,  with  belts 
of  tissue  containing  pores  in  narrow  wedges  alternating  with  narrow 
more  or  less  concentric  but  anastomozing  bands  of  texture  resembling 
that  of  the  medullary  rays.  Pores  small  and  moderate-sized,  scanty. 
Medullary  rays  broad  and  very  broad,  forming  a  marked  satiny 
silver-grain.  The  medullary  rays  in  one  belt  are  not  always  con- 
tinued in  the  next,  but  sometimes  are  divided  up  into  several. 

Outer  Himalaya  from  the  Ravi  to  Nepal  ascending  to  5000  ft. ;  higher  ranges  of 
the  Anamalais  in  S.  India  from  5-7000  ft. ;   Shan  Hills  in  Burma. 

A  handsome  plant  with  beautiful  glossy  leaves  and  a  very  interesting  wood.  The 
concentric  rings  are  not  regular,  but  anastomoze,  like  the  similar  rings  in  the  wood 
of  some  Capparidece  and  Avicennia,  The  leaves  are  not  eaten  by  goats.  It  is 
sometimes  planted  in  gardens,  and  has  been  introduced  into  South  Europe. 

Ibe. 

H  2939.    Suni,  Sutlej  Valley,  3000  ft.  (Gamble) 42 

E  2466.     Calcutta,  B.  Botanic  Garden  (King) 4Q> 
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lb9. 
0  4497.  Malkot  Forests,  Dehra  Dun,  4000  ft.  (Gamble)  ...  40 
0  4643.    Forest  School  Garden,  Dehra  Dun  (Babu  Birbai)     ...     36 

8.  C.  LeSBba,  DC ;  Fl.  Br.  Ind.  i.  102 ;  Brandis  For.  Fl.  9 ;  Talbot  Bomb.  List  7, 
Vem.  Vallur,  illar,  hUlar,  Punjab ;  Pilwari  hSl,  Jeypur. 

A  climbing  shrub,  stem  often  reaching  3  to  4  ft.  in  girth.  Bark 

pale  yellowish-brown,  corky,  thick,  deeply  cleft  vertically.  Wood 

structure  very  similar  to  that  of  (7.  laurifolius,  but  the  pores  much 
larger,  and  larger  pith  masses  at  the  end  of  each  wedge. 

Dry  and  arid  regions  of  India :   Punjab,  Baluchistan,  Sind,  Deccan. 

Sind— Kew  Museum  (N.  A.  Dalzell,  1860). 
Nordlinger's  Sections,  vol.  5. 

10.  PERICAMPYLUS,  Miers.  P.  incanus,  Miers;  Fl.  Br.  Ind.  i.  102  {MentMper' 
mum  vUlosum,  Koxb.  Fl.  Ind.  iii.  812),  is  a  climbing  shrub  of  Northern  and  Eastern 
Ben^l  and  Burma. 

Hooker  and  Thomson  in  Fl.  Ind.  194  (1855)  describe  the  stem  as  cylindrical  and 
groved,  the  wood  as  in  wedges  separated  by  broad  medullary  rays. 

11.  STEPHANIA,  Lour. 

Three  species.  8,  hermandifolia,  Walp. ;  Fl.  Br.  Ind.  i.  103  ;  Talbot  Bomb.  List 
8 ;  Trimen  Fl.  Ceyl.  i.  46  (Cissampelos  hemandi/olia,  Willd. ;  Roxb.  Fl.  Ind.  iii.  842) ; 
Vem.  Lunuketiya  wel,  Cina;h. ;  Tkanaze,  Burm.,  is  a  climbing  shrub  of  Northern  and 
Eastern  Bengal,  South  India  and  Ceylon.  In  the  Nilgiris  it  is  often  met  with  of 
considerable  size.  S,  elegansy  Hook.  f.  and  Th.,  is  a  small  species  chiefly  of  the  Central 
and  Eastern  Himalaya,  at  6-7000  ft. 

1.  S.  rotimda,  Lour. ;  Fl.  Br.  Ind.  i.  103 ;  Brandis  For.  Fl.  671 ;  Gamble  Daij. 
List  4  (Cissampelos  glabra,  Koxb.  Fl.  Ind.  iii.  840).  Vem.  Nimi,  Nep. ;  Oajera, 
garjiaX,  Kumaon ;  Farha,  Dehra  Dun. 

A  tuberous-rooted,  large  climbing  shrub.  Wood  soft,  spon^r,  with 
large  loose  pith  arranged  in  wedges,  separated  by  broad  TnedvMary 
rays,  and  concentrically  by  a  belt  of  soft  similar  tissue.  Pores  large 
(after  Hooker  and  Thomson,  FL  Tad.  195). 

Almost  throughout  India. 

The  bark  gives  a  fibre  sometimes  used  for  fishing-lines. 

12.  CISSAMPELOS,  Linn. 

« 

1.  C.  Pareira,  Linn. ;  Fl.  Br.  Ind.  i.  103  ;  Brandis  For.  Fl.  10 ;  Gamble  Darj.  List 
4 ;  Talbot  Bomb.  List  8 ;  Trimen  Fl.  Ceyl.  4G.  C,  convolvulacea,  Roxb.  Fl.  Ind.  iii. 
842.  Vern.  Katori,  parhik,  pataki,  tikri,  Pb. ;  Dakh  nirbisi,  purhe,  pari,  N.-W.P. ; 
Gajuro,  Kumaon  ;  Farai,  Garhwal ;  Harjeuri,  Oudh ;  Batulpati,  Nep. ;  Paia,  Tel. ; 
Faharvel, paharmul,  Mar.;  Diya-mitta,  Cingh. 

A  small  climber.  Wood  brown,  divided  by  very  broad  medullary 
rays  and  regular  concentric  bands  of  similar  texture  into  small 
rectangular  divisions,  each  with  from  two  to  eight  small  to  very  large 
"poreSy  as  in  Cocculus,  but  more  distant. 

Throughout  India  and  Ceylon,  very  common. 

The  leaves  and  root  are  used  medicinally,  and  were  said  to  give  the  "Radix 
pareira) "  of  druggists ;  but  this  has  lately  been  disproved  by  Hanbury,  It  gives  a 
strong  fibre. 

Nordlinger's  Sections,  vol.  8. 

A  specimen  of  the  wood  of  this  climber,  sent  from  South  America  by  D.  Hanbury, 
is  in  the  Kew  Museum.    It  shows  radiating  ovate  patches  of  fibro-vascular  tissue. 
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arranged  star-fashion  and  separated  by  medullary-ray  tissue  both  radially  and  con- 
centrically ;  the  pores  in  the  patches  more  numerous  than  in  Nordlinger's  specimen. 

13.  GYCLEA,  Arnott.  Two  species :  small  climbing  shrubs.  G,  Burmanniy  Miers ; 
FL  Br.  Ind.  i.  104 ;  Talbot  Bomb.  List  8 ;  Trimen  Fl.  Ceyl.  i.  47 ;  Vern.  Pahur. 
Mar.;  Kehi-pittan^  kesi-pissaUy  Cingh.,  is  found  on  the  Western  Coast  and  in  Ceylon. 
C.  peltata.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  104 ;  Talbot  Bomb.  List  8 ;  Vern. 
Faryd,  Mar.,  is  found  in  Assam,  Eastern  Bengal,  and  Western  and  Southern  ludia. 

Wood  in  linear-clavate  wedges,  separated  by  broad  medullary  rays  (Hook,  and 
Thomson,  201). 

14.  LOPHOPHYLLUM,  Griffith.  L.  bicristatum,  Griff.;  Fl.  Br.  Ind.  i.  105,  is 
a  tall  climber  of  the  Sikkim  and  Bhutan  Himalaya  and  Ehasia  Hills,  with  white  bark. 

15.  PACH YGONE,  Miers.  P.  ovata,  Miers ;  Fl.  Br.  Ind.  i.  105  ;  Trimen  Fl.  CeyL 
i.  45 ;  Vern.  Kadduhhodi,  Tam.,  is  a  small  woody  climber  of  the  Carnatic  coast 
and  Ceylon. 

16.  PYONARRHENA,  Miers.  P.  pleniflora,  Miers ;  Fl.  Br.  Ind.  i.  106,  is  a 
suberect  or  climbing  shrub  of  Sylhet. 

17.  H^MATOCARPUS,  Miers.  H,  TJiomsoni,  Miers ;  Fl.  Br.  Ind.  i.  106,  is  a 
large  climber  of  the  North-East  Himalaya  and  Kbasia  Hills. 

Order  VI.    BERB^RIDEiE. 

An  Order  of  shrubby  plants,  erect  or  climbing,  found  in  temperate  regions  of  the 
Northern  Hemisphere,  in  India  in  hill  regions  only.  It  has  two  Tribes,  with  four 
Genera,  viz.— 

Tribe  I.  Lardizabaleas Decaisnea,  Parvatia,  Hollbollia. 

„  n.  Berbereae Berberis. 

Podophyllum  Emodiy  Wall. ;  Vern.  Rikhpeta,  Jaunsar,  is  a  herbaceous  plant  found 
in  the  undergrowth  of  Himalayan  forests  of  oak,  fir  and  deodar.  It  has  usually  two 
somewhat  fleshy  leaves,  a  large  white  flower  and  big  red  fruit.  The  root  gives  a  kind 
of  **  podophyllin  "  which  can  be  used  as  a  medicine,  much  as  is  that  of  the  real  source 
of  the  drug,  P.  peltatum.  L.,  of  N.  America. 

1.  DECAISNEA,  Hook.  f.  and  Th. 

It  may  be  interesting  to  note  the  recent  discovery  of  a  second  species  of  this  genus 
in  D.  Fargesiiy  Franchet,  found  in  the  provinces  of  Yunan  and  Szechuen  in  China. 

1.  D.  insignis.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  107 ;  Hook.  f.  111.  Him.  PL  t.  10 ; 
Gamble  Darj.  List  4.     Vern,  Nomorchiy  Lepcha;  Loodooma,  Bhutia. 

An  erect  shrub  or  small  tree.  Bark  brown,  moderately  thick, 
smooth,  with  shallow  vertical  clefts.  Wood  hard,  yellowish-white. 
Fores  small,  often  in  pairs  or  threes,  scanty,  usually  radially  arranged. 
Annual  rings  marked  by  a  nearly  continuous  line  of  pores.  Medid- 
lary  rays  moderately  broad  to  broad,  very  short,  somewhat  lenticular 
in  cross-section ;  silver-grain  well  marked,  with  rather  broad  plates. 

Sikkim  and  Bhutan  Himalaya,  in  inner  ranges  at  6-10,000  ft. 

The  fruit  is  edible.     It  is  of  a  pale  yellow  colour,  with  a  white  juicy  pulp. 

Sikkim — ^Kew  Museum  (J.  D.  Hooker). 

2.  PARVATIA,  Decaisne.  P.  Brunoniana,  Dec. ;  Fl.  Br.  Ind.  i.  108,  is  a  climb- 
ing shrub  of  Assam  and  the  Kbasia  Hills. 

3.   HOLLBOLLIA,  Wall. 

1.  H.  latifolia.  Wall.  Tent.  Fl.  Nep.  24,  t.  16 ;  Fl.  Br.  Ind.  i.  108 ;  Brandis  For. 
Fl.  13;  Gamble  Darj.  List  4.  Vern.  Jangli  sJutrifa^  Garhw. ;  Gophlay  Kumaon; 
Chiriyanaugrif  gooplea,  haegul,  Nep. ;  Pronchariky  Lepcha ;  Dom^iyemy  Bhutici. 
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A  climbing  shrub.  Bark  soft,  corky.  Wood  soft,  porous.  Pores 
large.     MedvMary  rays  broad. 

Himalaya  from  Simla  to  Bhutan,  at  elevations  above  7000  ft.  in  North- West  and 
4000  ft.  in  North-East. 

Fruit  red,  edible,  but  not  so  good  as  that  of  Decaisnea,  being  mealy  and  insipid. 
Vem.  Kolepot,  Lepcha  (Hook.  f.  in  III.  Him.  PI.). 

This  species  and  its  variety,  H.  angusti/olia,  Wall.,  Lc,  1. 17,  are  said  by  Wallich  to 
grow  sometimes  to  a  gigantic  size ;  he  also  says  that  he  procured  for  the  East  India 
Company's  Museum  portions  of  a  trunk  **a8  thick  as  a  good-sized  arm." 

E  2859.    Tukdah,  Darjeeling,  5000  ft.  (Gamble). 

4.  BERBERIS,  Linn. 

About  thirteen  species,  but  some  of  them  are  only  quite  small  shrubs  of  the  inner 
Himalaya.  I  am  of  opinion  that  one  or  two  of  the  shrubs  which  are  placed  as 
varieties  under  B.  vulgaris  in  the  Fl.  Br.  Ind.  deserve  to  be  adnntted  as  species,  as 
they  seem  to  be  very  constant  in  character  and  to  affect  a  different  climate  and 
situation.  The  exceedingly  well-marked  plant  which  in  Man.  Ind.  Timbers,  1881, 
was  given  as  B.  coriacea,  Brandis,  appears  to  be  B.  coriaria,  Royle,  which,  in  the  Fl. 
Br.  Ind.,  is  placed  under  B.  aristata :  it  is  certainly  quite  distinct  from  that  species, 
and  is  here  given  separately  from  it.  Jt  has  glaucous  purple  fruit.  B,  umheUcUa,  Wall. ; 
Fl.  Br.  Ind.  i.  110,  is  a  shrub  of  the  Himalaya  from  the  Sutlej  to  Bhutan,  found  at 
9-11,000  ft.,  with  pale  flowers  in  umbels.  B.  Wallichiana,  DO ;  Fl.  Br.  Ind.  L  110, 
is  found  in  the  Central  and  Eastern  Himalaya  at  8-10,000  ft.  and  in  the  Khasia  and 
Shan  Hills  at  5-6000  ft.  B,  insignis.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  Ill ;  Gamble 
Darj.  List  5 ;  Yern.  Timhurjhien,  Lepcha,  is  a  large  species  of  the  Sikkim  and  Bhutan 
Himalaya  at  8-10,000  ft.  B,  concinnaj  Hook.  f. ;  Fl.  Br.  Ind.  i.  Ill ;  Ghimble  Darj. 
List  5 ;  Vem.  Tsema,  Bhutia ;  Sinsur,  Lepcha,  is  also  a  shrub  of  the  Sikkim  moun- 
tains at  10-13,000  ft.,  with  reddish  branches  and  leaves,  and  is  characterized  by  Hooker 
and  Thomson  as  the  most  beautiful  of  all  species  for  its  size.  B.  mctcrosepoda,  Hook.  f. 
also  occurs  in  the  same  region.  B.  vlicina.  Hook.  f.  and  Th.  is  found  in  the  inner 
North- West  Himalaya  at  14-16,000  ft.,  and  is  very  thorny. 

All  the  Barberries  are  handsome  shrubs,  and  worthy  of  cultivation  equally  with  the 
American  species,  the  best  known  of  which  are  B.  aqui/oUum,  L.  and  B.  Darwiniu 
Hook.  Most  of  them  have  a  pleasant  edible  fruit.  'I'he  extract  from  the  wood  and 
bark  of  almost  all  the  species  {Rusdt)  is  a  tonic  and  febrifuge,  and  the  drug  is  usually 
obtainable  in  Indian  bazars.  A  yellow  dye  obtained  from  the  root  and  wood  is  some- 
times used  in  tanning  and  colouring  leather,  and  is  perhaps  one  of  the  best  tanning 
dyes  in  India  (Watt). 

The  Himalayan  Barberries,  like  the  European  species,  are  subject  to  the  attacks  of 
the  wheat-rust,  Puccinia  graminis^  Pers.,  which  on  the  Barberry  has  its  ascidial  stage 
in  the  form  of  small  cups  with  bright  orange  spores. 

Wood  yellow,  bright  when  fresh  cut,  afterwards  darkening,  hard 
or  moderately  hard,  splits  in  seasoning.  Annual  rings  well  marked* 
Pores  small,  larger  .and  more  numerous  on  the  inner  edge  of  each 
annual  ring;  in  the  rest  of  the  wood  small  and  in  irregular  short 
tails  of  loose  pale  tissue.  Medullary  rays  bright  yellow,  mode- 
rately broad  or  broad,  giving  a  marked  silver-grain. 

1.  B.  nepalensis,  Spreng. ;  Fl.  Br.  Ind.  i.  109 ;  Bedd.  Fl.  Sylv.  xi. ;  Brandis  For. 
Fl.  12 ;  Kurz  For.  Fl.  i.  58 ;  Gamble  Darj.  List  5.  B.  pinnata,  Roxb.  Fl.  Ind.  ii. 
184  (probably).  Vern.  Amudanda,  chiroVy  Pb. ;  Kamal,  kamla,  Ravi ;  Pande  kilmora, 
chotara,  chotra,  Kumaon  ;  Khora,  Jaunsar ;  Chatri,  milkUse^  jamnemUnda^  Nep. ; 
Kyarho,  Lepcha;  Jakkahi yNilg.;  Jlfaran^Au,  Trav.  Hills. 

An  evergreen  pinnate-leaved  shrub  or  small  erect  tree.  Ba/rk 
light  brown,  soft,  corky.  Wood  bright  yellow,  darkening  after 
exposure,  hard.  Pores  veiy  small,  arranged  in  radial  lines  or  patches, 
those  of  the  annual  rings  larger.     Medidlary  rays  moderately  broad, 


B£RBERIDEJ<: 


29 


prominent,  numerous ;  well  marked  on  a  radial  section  as  a  pretty 
sUver-grain. 

Outer  Himalaya  from  the  Bavl  to  Bhutan ;  Khasia  Hills ;  Shan  Hills  of  Burma, 
Tenasserim ;  Nilgiris  and  other  hills  of  S.  India  above  5000  ft. 

An  ornamental  species  well  known  in  European  gardens.  The  wood  weighs  about 
45  lbs.  per  cubic  foot.  In  the  Travancore  Hills,  the  bark  is  considered  a  remedy  for 
snakebite  (Bourdillon). 

H  4815.    Chakrata,  Jaunsar,  7000  ft.  (Gamble)         ....    43 

E   2318.    Darjeeling,  7000  ft.  (Gamble) 49 

W  3913,  3996,  4098.    Nilgiri  HUls,  7000  ft.  (Gamble)        .        .      44,  45,  46 

^  2.  B.  ViagarlS,  Linn. ;  Fl.  Br.  Ind.  i.  109 ;  Brandis  For.  Fl.  11.  The  Barberry. 
EpinO'Vinette,  ^r. ;  Saxterdom,  Germ.;  Crespino,  Ital.  Yern.  Zirishk,  kashmal, 
chochar,  tutrum,  kembaX,  Pb. ;  Chatroa,  Jaunsar. 

A  deciduous  thorny  shrub.  Bark  soft,  brown,  J  in.  thick.  Wood 
lemon-yellow,  moderately  hard,  even-grained.  Annual  rin^s  marked 
by  an  irregular  belt  of  small  pores,  which  are  larger  than  those  in  the 
rest  of  the  wood.  Pores  in  the  main  portion  of  the  annual  rings 
grouped  in  short,  whitish,  irregularly  bent  lines  or  tails.  MediMary 
rays  fine  to  moderately  broad,  distant ;  well  marked  in  silver-grain. 

Himalaya,  from  Nepal  westwards,  in  shady  forests  above  8000  ft.  elevation ; 
Afghanistan  and  Baluchistan,  Europe. 

Weight:  specimen  examined  gives  55  lbs.  per  cubic  foot;  Mathieu  Fl.  For.  p.  12, 
gives  45  to  57  lbs.     Fruit  edible.    The  wood  is  a  good  firewood. 


H  3037.    Matiyana,  Simla,  9000  ft.  (Gamble) 
H3040.    Nagkanda,  Simla,  9000  ft.        „      . 
Nordlinger's  Sections,  vol.  2. 


lbs. 


55 


a  B.  aristata,  DC;  Fl.  Br.  Ind.  i.  110;  Bedd.  Fl.  Sylv.  xii.;  Brandis  For.  Fl. 
12 ;  Ghunble  Darj.  List  5 ;  Trimen  Fl.  Ceyl.  i.  48.  B.  angtisti/olta,  Roxb.  Fl.  Ind. 
ii.  183.  Vern.  SumlH,  simlu,  kcLsmal,  chitra,  kashmiy  tutrum,  JcvlsO,,  Pb. ;  Tsemay 
Bhutia;  Chitra,  matekisse,  Nep. ;  Chotra,  Hind.;  Kashmoiy  Jaunsar;  Kingora, 
Garhwal ;  Kilmora,  chathur,  Kumaon  ;  Sumbul,  Kashmir. 

An  erect  spinous  shrub.  Bark  soft,  light  brown,  corky.  Wood 
bright  yellow,  hard.  Anniuil  rings  distinctly  marked  by  a  narrow 
belt  of  numerous  pores.  Pores  small,  in  short,  narrow,  wavy  tails  of 
light-coloured  tissue.  Medullary  rays  moderately  broad,  regular, 
making  a  pretty  silver-grain. 

Outer  Himalaya  from  the  Sutlej  to  Bhutan ;  in  the  North-West  Himalaya, 
6-10,000  ft. ;  in  Darjeeling,  above  10,000  ft. ;  Western  Ghdts  at  high  elevations ; 
Ceylon. 

Wood  used  for  fuel,  the  root  in  native  medicine.     Growth  12  to  15  rings  per  inch. 

lbs. 

H      80.  Simla,  7000  ft 62 

H  2888.  Nagkanda,  Simla,  8000  ft.  (Gamble)      . 

H  3053.  Mahasu,  Simla,  8000  ft.  „ 

H  4420.  Jaunsar,  North-West  Himalaya  (Gamble)  .        .51 

W  3741.  Coonoor,  Nilgiris,  6000  ft. 

W  3928.  Avalanche,  Nilgiris,  7000  ft. 

W  4039.  Cairn  Hill,  Nilgiris,  7000  ft. 


51 


4.  B.  eoriaria,  Royle.  B.  aristata,  var.  florihunda,  Fl.  Br.  Ind.  i.  110.  B, 
coriaceay  Brandis;  Man.  Ind.  Timbers,  1st  ed.  14.  Vern.  Kashmal,  Simla;  Kashmoiy 
Jaunsar;  JTin^ora,  Garhwal. 

A  large  erect  thorny  shrub.    Bark  soft,  corky.     Wood  yellow,  paler 
than  in  the  other  species,  moderately  hard.    Annu/il  i^ngs  marked 
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by  a  belt  of  small  or  moderate-sized  pores ;  in  the  rest  of  the  wood 
the  pores  are  very  small  or  extremely  small,  and  arranged  in  numerous 
confluent,  irregularly  shaped  tails  and  patches  of  whitish  tissua 
Medidlary  rays  short,  fine  to  broad,  giving  a  pretty  silver-grain. 

Western  Himalaya  above  8000  ft. ;  often  forming  alone  or  with  other  shrubs  large 

extents  of  scrub  jungle,  e.g.  in  the  valley  south  of  Nagkanda  near  Simla,  and  in  some 

places  in  Jaunsar. 

lbs. 

H      48.     Naskanda,  Simla,  9000  ft — 

H  2894,  3039,  3041,  3043.     Nagkanda,  Simla,  9000  ft.  (Gamble)  55,  62 

H  3038.     Matiyana,  Simla,  8000  ft.  (Gamble) — 

H  3042.     Hattu,  Simla,  10,000  ft.  „ — 

H  4453.    Bodyar,  Jaunsar,  8000  ft.  , 56 

H  4776.    Deota,  Tehri-Garhwal,  9000  ft.  (Gamble)    ....    56 

5.  B.  Lycium,  Royle;  Fl.  Br.  Ind.  i.  110;  Brandis  For.  Fl.  12.     Vern.  Kasmal, 
Simla ;  Kashmal,  chotra,  Hind. ;  Chatroi,  Jaunsar ;  Kirmora^  Garhwal. 

An  erect  rigid  shrub.  Baric  rough,  corky,  white  or  light  grey. 
Wood  yellow,  moderately  hard.  Annual  rings  marked  by  a  narrow 
porous  belt.  Pores  very  small  and  extremely  small,  in  narrow 
irregular  lines  of  white  tissue.  Medidlary  rays  moderately  broad, 
numerous,  giving  a  marked  silver-grain. 

Western  Himalaya,  3-6000  ft.,  usually  on  dry  hot  slopes ;  Baluchistan. 
This  species  is  recognized  by  its  small  glaucous  leaves. 

lbs. 

H      45.  Simla,  6500  ft .  — 

H  3054.  Mahasu,  Simla,  7500  ft.  (Gamble) 52 

H  4810.  Jaunsar,  6000  ft.  „ 54 

P  4485.  Baluchistan  (Lace) — 

6.  B,  asiatica,  Roxb.  Fl.  lud.  ii.  182  ;  Fl.  Br.  Ind.  i.  110 ;   Brandis  For.  Fl.  12. 
Yem.  KingorUi  Garhwal ;  Kilmora,  Kumaon. 

An  erect  thorny  shrub.  Bark  soft,  light  brown,  yellow  in  bast 
layers,  corky  outside,  and  deeply  cleft  vertically.  Wood  yellow, 
hard.  Annntd  rings  fairly  distinctly  marked  by  a  narrow  belt  of 
large  pores.  Pores  usually  small,  in  small  oblique  patches  of  pale 
tissue.  Medulla^^  rays  moderately  broad,  regular,  showing  a  pretty 
silver-grain. 

Dry  outer    Himalaya   at  3-6000   ft.,   from   Garhwal  (Jumna  R.)   to   Bhutan; 
Parasndth  Hill  in  Behar ;  Afghanistan. 

Easily  recognized  by  its  markedly  net-veined  leaves. 

ibt. 
0  4456.    Malkot  Hills,  Dehra  Diin,  4000  ft.  (Gamble)  ....    56 

7.  B.  angulosa.   Wall. ;  Fl.   Br.   Ind.   i.   Ill ;  Gamble  Darj.  List  6.     Vern. 

€hutraf  Kep. 

A  large  erect  shrub.  Bark  soft,  brown,  corky.  Wood  dark  grey 
or  yellowish-brown,  hard.  Annual  rings  marked  by  a  belt  of  small 
pores ;  in  the  rest  of  the  wood  the  pores  are  very  small,  arranged  in 
irregular  radial  tails  of  whitish  tissue.  Medullary  rays  fine,  numerous. 

Inner  ranges  of  Nepal  and  Sikkim  above  11,000  ft. 

E  2862.    Suburkum,  Darjeeling,  11,000  ft.  (Gamble). 
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Order  VII.    CAFFASIBEiE. 

An  Order  of  small  trees,  shrubs,  herbs  or  climbers,  the  woody  plants  of  which  all 
come  into  the  Tribe  Cappareoe — Genera  Niebuhria,  M»rua,  Crataeva,  Cadaba,  Boscia, 
Oapparis  and  Koydsia.  Some  of  the  species  are  important  sylviculturally  from  their 
growing  in  the  driest  regions  where  the  number  of  woody  plants  is  small ;  otherwise 
they  are  of  but  little  forest  importance. 

Wood  white  or  yellowish-white,  moderately  hard  or  hard.  In 
Cratceva  and  Cappains  the  wood  is  homogeneous,  of  normal  type ;  the 
2)ores  small  to  moderate-sized,  rarely  large,  and  usually  arranged  in 
radial  lines ;  the  medidldry  rays  moderately  broad,  wavy.  In  Nie- 
buhria, Mcema,  and  Cadaba  trifoliata,  the  structure  resembles  that 
of  some  Menispermace^,  such  as  CocciiZus,  also  Avicennia  in  Verbe- 
NACE^,  Dalbergia  paniciUata  and  Derris  in  LEGU^iiNOSiE ;  the  wood 
being  divided  into  more  or  less  concentric  rings  by  belts  of  liber-like 
tissue  which  occasionally  anastomoze — the  wood  belts  containing 
small  or  moderate-sized  pores  and  moderately  broad  TnedvZlary  rays. 

The  main  character  useful  in  determination  is  that  of  pores  in  radial  lines,  not 
between  each  pair  of  medullary  rays,  but  at  intervals,  pairs  without  pores  coming 
between  those  that  contain  pores. 

1.  NIEBUHRIA,  DC. 

Two  species.  N,  siame^isis,  Kurz  For.  Fl.  i.  59,  is  an  evergreen  small  tree  of  the 
Radbooree  province  of  Siam  adjoining  Burma,  where  it  may  also  occur. 

1.  N.  linearis,  DC ;  Fl.  Br.  Ind.  i.  171. 

A  small  tree.  Bark  brown,  thin,  granular.  Wood  white,  moderately 
hard,  divided  by  narrow,  concentric,  free  but  occasionally  anastomozing 
rings  of  liber  tissue  into  concentric  layers.  Pares  small,  scanty,  in 
radial  strings  of  from  2  to  12  between  pairs  of  medvZlary  rays,  these 
rays  being  usually  separated  by  2  to  5  rays  free  from  pores.  Rays 
tine,  numerous,  wavy. 

Hilly  parts  of  the  Carnatic. 

lbs. 

D  4163.    Venkatayapalem  Forest,  Kistna  (Gamble)       .        .        .        .48 

2.  MiERUA,  Forskahl. 

1.  M.  arenaria.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  171 ;  Talbot  Bomb.  List  9 ; 
Irimen  Fl.  Ceyl.  i.  58.  Caspar  is  heieroclita,  Roxb.  Fl.  Ind.  ii.  570.  Vern.  Puttortiga, 
Tel. 

A  large  climbing  shrub.  Bark  yellow,  thin,  reticulated.  Wood 
white,  divided,  like  that  of  Niebuhria,  into  layers  by  narrow  con- 
centric bands  of  liber  tissue,  which  occasionally  anastomoze.  Pores 
small,  scanty,  radially  disposed  between  the  fine  regular  medullary 
rays,  but  with  usually  one  or  more  rays  without  pores  between  each 
pair  that  has  them. 

Western  Himalaya;  Gangetic  plain,  about  Agra  and  Delhi;  Central  India  and 
Carnatic ;  throughout  Bombay  Presidency ;  Ceylon. 

D  4155.    Eonanki  Forest,  Kistna  (Gamble). 
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3.  CRAT^VA,  Linn. 

Three  species.  C,  hygrophilaf  Kurz  For.  Fl.  i.  67;  Vera.  Yekadat,  Burm.,  is  a 
shrub  of  the  swamp  forests  of  the  Irrawaddy  delta.  G,  lophospermu,  Kurz  Journ. 
Bot.  xii.  (1874)  195,  is  found  in  Assam  and  the  Shan  Hills. 

1.  C.  rellgiosa,  Forst. ;  Fl.  Br.  Ind.  i.  172  ;  Brandts  For.  Fl.  16;  Bedd.  Fl.  Sylv. 
1. 116 ;  Gamble  Darj.  List  5 ;  Talbot  Bomb.  List  9.  C.  Nurvala,  Ham. ;  Bedd.  PI. 
Sylv.  xiv.  C.  Roxhurghii,  Br. ;  Kurz  For.  Fl.  i.  66 ;  Trimen  Fl.  Oeyl.  i.  59.  Capparis 
tri/oliata,  Roxb.  Fl.  Ind.  ii.  571.  Vera.  BrartMy  hdrua,  hildsi^  bila,  hilianay  mod. ; 
Barun,  tikto-shah,  Beng. ;  Banndly  Melghdt ;  Varana,  barana,  Jeypore ;  Purbong, 
Lepcha ;  Tailadu,  bunboronda,  Mechi ;  MarcUtngam,  marvilinga,  navcUa,  Tam. ;  Uskia, 
iisiki,  ulimidi,  urumattij  tella  voolemara,  Tel. ;  Nirvdla,  Kan.,  Mai. ;  BitUsi,  Kan. ; 
Kawia,  karwan,  Mar. ;  Nirujani,  Coorg ;  Kadat,  kadut,  Burm. ;  Lunu-wa/rana, 
Cingh. 

A  moderate-sized  deciduous  tree.  Bark  grey,  J  inch  thick,  with 
long  horizontal  wrinkles.  Wood  yellowish-white,  when  old  turning 
light  brown,  moderately  hard,  even-grained.  Pores  moderate-sized, 
numerous  and  uniformly  distributed,  often  subdivided,  each  pore 
surrounded  by  a  whitish  ring.  Medullary  rays  short,  very  wavy, 
fine  and  moderately  broad,  the  distance  between  the  rays  slightly 
greater  than  the  transverse  diameter  of  the  pores. 

Throughout  India,  Burma  and  Ceylon  from  the  Punjab  down,  common  in  some 
places,  rare  in  others.  (The  Fl.  Br.  Ind.  says  it  is  wild  only  in  Malabar  and  Kanara 
and  elsewhere  cultivated,  but  I  have  seen  it  growing  apparently  wild  in  so  many 
places  that  I  think  this  is  a  mistake.) 

Talbot  says  it  is  planted  near  Mussulman  tombs ;  Trimen  that  it  is  planted  by  the 
Tamils  in  Ceylon  for  its  bitter  leaves,  which  are  used  as  a  stomachic ;  Brandis  that 
the  pulp  of  the  fruit  is  mixed  with  mortar  as  a  cement  and  is  used  in  dyeing.  The 
smooth  wood  is  used  for  drums,  models,  writing-boards,  combs,  and  in  turnery,  but  is 
anything  but  durable  and  very  liable  to  the  attacks  of  boriog  beetles.  Bourdilion's  ex- 
periments of  1896  with  Travancore  wood  gave  P  =  279,  weight  28  lbs. ;  the  specimens 
examined  give  42  lbs.,  so  that  it  would  seem  that  his  were  not  of  very  good  wood. 

lbs. 

P  3217.    Nagpahar,  Ajmere — 

0    270.    Garhwal  (1868) 33 

0  3112.    Dehra  Ddn  (BaUey) 47 

C  3115.    Chanda,  C.P.  (Brandis) 46 

B    565.    Prome,  Burma  (Ribbentrop) 43 

Salem  Collection 44 

Nordlinger's  Sections,  vol.  10. 

4.  CADABA,  Forskahl. 

Four  species.     C  heterotricha^  Stocks;   Fl.  Br.  Ind.  i.  173,  is  a  small  branched 
tree,  10-20  ft.  high,  found  only  on  the  rocks  near  Cape  Monze  in  Sind  by  Stocks. 

Wood  white,  soft  to  moderately  hard,  even-grained.  Pores  small, 
in  radial  strings  between  the  fine  numerous  medvUary  rays,  a  certain 
number  of  rays  without  pores  between  them  intervening  between  the 
pairs  that  enclose  pores.  In  (7.  trifoliata,  also  in  the  Arabian 
U.  glandtdosa,  Forsk.  (Nordlinger's  Sections,  vol.  5),  there  are 
concentric  but  anastomozing  bands  of  liber-like  tissue  separating 
the  wood  into  layers  as  in  Niebuhria  and  Mcerua, 

1.  C.  trifoliata,  W.  and  A. ;  Fl.  Br.  Ind.  i.  172 ;  Trimen  Fl.  Geyl.  i.  59.    Stromeria 
trifoliata,  Roxb.  Fl.  Ind.  ii.  79.     Vern.  Kodikalluj  inallaguru,  peddativa  konita,  Tel. 
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A  large  shrub  or  small  tree.  Bark  very  thin,  slightly  rough,  brown. 
Wood  white,  divided  by  somewhat  concentric,  often  anastomozing 
rings  of  bast  tissue  (as  in  Niehwhria  and  Mcerua)  into  layers.  Pores 
small,  in  long  radial  and  oblique  strings  broadening  out  towards  the 
outer  part  of  each  layer.  MedvMa/ry  rays  fine,  short,  rather  scanty. 
Numerous  concentric  very  fine  and  even  but  wavy  belts  of  loose 
tissue,  as  in  Anoruicece. 

Eastern  Deccan  and  Camatic ;  dry  low  country  of  Ceylon. 
A  very  interesting  wood.    Flowers  showy. 

lbs 

D3991.    BallipaUe  Forests,  Cuddapah  (Gamble) 50* 

2.  C.  Indica,  Lamk. ;  Fl.  Br.  Ind.  i.  172 ;  Talbot  Bomb.  List  9 ;  Trimen  Fl. 
Ceyl.  i.  60.  Str&meria  tetrandra,  Vahl;  Boxb.  FL  Ind.  ii.  78.  Vem.  Kali  taka. 
Mar. ;  Chemoorda,  Tel. ;   Vili,  Tarn. 

A  shrub,  often  straggling  or  half  climbing.  Bark  brown,  somewhat 
rough,  with  horizontal  lenticels.  Wood  white,  moderately  hard,  close- 
grained.  Pores  small,  numerous,  in  long  radial  strings  between  the 
fine  wavy  rrheduUary  rays,  usually  one  or  two  rays  without  pores 
between  each  string.  Faint,  rather  distant,  concentric  lines  which 
may  be  annual  rings. 

South  India  from  Guzerat  through  the  Konkan,  Deccan  and  Camatic,  often  on 
black  cotton  soil,  sometimes  on  other  trees  or  on  old  walls,  common ;  dry  region  of 

Ceylon,  scarce. 

lbs. 

D  4053.    Dhone,  Kumool  (Gamble) — 

D  4152.    Gudibanda,  Kistna  (Gamble) — 

D4272.    Anantapur  (Gamble) 61 

a  C.  farinosa,  Forsk. ;  Fl.  Br.  Ind.  i.  173 ;  Talbot  Bomb.  List  9. 

A  straggling  much-branched  shrub.  Wood  white,  soft,  even- 
grained.  Pores  small,  single  or  few  or  many  in  radial  strings  between 
the  rays,  there  being  usually  a  few  rays  without  pores  between  each 
pair  that  contains  them.    Medidlary  rays  very  fine,  regular,  numerous. 

Sind  and  about  Multdn  in  the  Punjab. 
Nordlinger's  Sections,  vol.  11. 

5.  BOSCIA,  Lamk.  B.  variabilis.  Coll.  and  Hemsl. ;  Joum.  Linn.  Soc.  xviii.  18. 
(^Niebuhria  variabilis,  Kurz  For.  Fl.  i.  59);  Vern.  ThamSn,  Burm.  is  a  small  tree 
common  in  the  open  forest  tracts  about  Meiktila  in  Upper  Burma. 


6.  CAPPARIS,  Linn. 

A  large  genus  containing  about  40  species,  small  trees,  shrubs  or  climbers,  most  of 
them  of  very  little  importance  in  forest  economy.  C,  spinosa,  Linn. ;  Fl.  Br.  Ind.  i. 
173;  Brandis  For.  Fl.  14;  Talbot  Bomb.  List  10;  the  Caper;  Vern.  Kabarra,  Afg.; 
Kdbra,  Tibet ;  Kaur,  keri,  kandar,  kakri,  taker,  her,  barari,  bauri,  bassar,  Pb. ;  KiaH, 
hauri,  Jannsar ;  Ulta-kanta,  Kumaon ;  Kalvuri,  Sind,  is  a  small  shrub  which  grows 
on  rocks  in  the  Pimjab,  Baluchistan,  Sind,  N.-W.  Himalaya  and  the  bills  of  Guzerat 
as  far  as  Mahabaleshwar ;  affecting  the  hottest  localities,  and  very  pretty  with  its 
greyish-green  leaves  and  handsome  flowers.  The  flower-buds  are  the  "capers"  of 
commerce,  and  are  pickled  and  eaten  in  Sind  and  the  Punjab.  J.  L.  Stewart  says 
that  the  leaves  are  eaten  in  Ladak  as  a  vegetable;  he  mentions  that  along  the 
Himalayan  rivers  the  plant  ascends  far,  e,g,  to  Wangtu  (5000  ft.)  on  the  Sutlej,  to 
Iskardo  on  the  Indus  (10,500  ft.),  and  to  L^h  (12,000  ft.).     C.  zeylanica,  L. ;  FL  Br. 
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Ind.  i.  174 ;  Talbot  Bomb.  List  10 ;  Trimen  Fl.  Ceyl.  61 ;  Vera.  Wagutty,  Mar. ; 
Katoddi^  veunachchi.  Tarn.,  Is  a  common  ohrub  in  dry  regions  in  S.  India,  especially  in 
the  Gircars  and  Garnatic,  the  Konkan  and  Kanara,  and  in  Geylon,  with  handsome 
flowers.  C.  Eeyneana,  Wall. ;  Fl.  Br.  Ind.  i.  174 ;  Talbot  Bomb.  List  10 ;  Vem. 
Chayruha,  Hind.,  is  a  shrub  of  the  evergreen  forests  of  the  Western  Ghdts;  where  also 
is  found  C.  Boxbwrghii,  DG ;  Fl.  Br.  Ind.  i.  175 ;  Talbot  Bomb.  List  10 ;  Trimen 
Fl.  Geyl.  i.  62 ;  Vera.  Foortoi,  Mar. ;  Punai'virandi,  Tam.,  which  also  occurs  in  the 
Garaatic  and  Geylon.  On  the  westera  coast  and  in  Geylon  is  also  found  C  Moonii, 
Wight;  Fl.  Br.  Ind.  i.  175;  Talbot  Bomb.  List  10;  Trimen  Fl.  Geyl.  i.  62,  an 
ornamented  shrub  with  large  white  flowers.  C,  viminea,  Hook.  f.  and  Th. ;  Fl.  Br, 
Ind.  i.  179 ;  Gamble  Darj.  List  6 ;  Vera.  ChiuH,  Nop. ;  Pundri,  Lepcha,  is  a  large 
shrub  of  the  tropical  valleys  of  the  Eastern  Himalaya,  of  Assam,  and  of  the  Shan  hifls 
in  Burma.  C.  micracantha,  DG ;  Fl.  Br.  Ind.  i.  179 ;  Kurz  For.  Fl.  61,  is  a  small 
tree,  shrub  or  climber  (Kurz)  of  Burma.  C,  burmanica,  GoU.  and  Hemsl.;  Journ. 
Linn.  Soc.  xxviii.  19,  t.  2,  is  a  shrub  of  Upper  Burma  ;  C,  flavtcans^  Wall. ;  Fi.  Br.  Ind. 
1. 179,  is  also  found  in  the  same  region,  in  Yemethen  and  elsewhere;  C,  glauca^  WalL; 
Fl.  Br.  Ind.  i.  180,  also  occurs  about  Pagamew  (Wallich)  and  Meiktila  (Collett) ;  while 
C,  hastigera,  Hance,  and  C,  xanthophylla,  Goll.  and  Hemsl.  l.c,  20,  are  found  on  dry 
plains  in  the  same  region.  C,  Cathcarti,  Hemsl. ;  Gamble  Darj.  List  6 ;  Ann.  Gale, 
ix.  8, 1. 10,  is  a  large  climbing  shrub  of  the  Darjeeling  Hills  at  3-4000  ft. 

Wood  white,  hard  or  moderately  hard,  sometimes  with  incomplete 
concentric  liber  rings.  Pores  of  various  sizes,  single  or  in  radial 
groups,  at  intervals,  between  the  rays.  Medullary  rays  fine  or 
moderately  broad,  short. 

1.  C.  dlvarleata,  Lamk.;  Fl.  Br.  Ind.  i.  174;  Talbot  Bomb.  List  10;  Trimen 
Fl.  Geyl.  i.  61.  C.  stylom,  DG ;  Bedd.  Fl.  Sylv.  xiii.  Vera.  Toaratti,  Tam. ;  Buda- 
rem,  Tel. ;  PacMndaf  Mar. 

A  small  tree.  Ba7'k  very  rough,  brown,  deeply  cleft,  1  in.  thick. 
Wood  white,  hard.  Pores  moderate-sized,  scanty,  sometimes  sub- 
divided. Medullary  rays  fine,  clear,  prominent,  not  equally  distant. 
Faint  concentric  lines  across  the  rays. 

Deccan  and  Garaatic,  both  on  stony  land  and  on  black  cotton  soil ;  dry  districts 
of  Geylon. 

D  4160.    Guttikonda  Forest,  Kistna  (Gamble). 

2.  C.  aphylla.  Roth ;  Fl.  Br.  Ind.  i.  174 ;  Bedd.  Fl.  Sylv.  xiii. ;  Brandis  For.  FL 
14 ;  Talbot  Bomb.  List  10.  Vera.  KaHl,  Pb. ;  Kiral,  Sind ;  Kari^  Behar ;  Kera, 
Mar. ;  Ker,  Guz. ;  Shipri  gidda,  Kan. ;  Kher,  Merwara. 

A  small  tree  with  scanty,  small,  caducous  leaves,  found  only  on 
the  young  shoots.  Bark  ^  in.  thick,  grey,  corky,  with  deep  irregular 
cracks.  Wood  light  yellow,  turning  brown  on  exposure,  shining,  very 
hard  and  close-grained.  Pores  small,  often  subdivided,  generally  in 
radial  lines  at  intervals  between  the  prominent,  very  short,  numerous, 
wavy,  fine  medvllary  rays,  often  filled  with  resin. 

Dry  open  lands  or  '^rukhs  "  in  the  Punjab,  Baluchistan,  Sind,  Guzerat,  Rajputana,. 
Gentnd  India,  the  Deccan  and  S.  Garaatic,  extending  westwards  to  Arabia  and  Egypt. 

^)tewart  says,  "A  curious  green  twiggy-looking  shrub,  which  has  handsome  red 
'  flowers  in  spring  and  red  fruit  in  April.  It  attains  at  times  a  considerable  size,  the 
'  largest  on  record  being  one  of  8  ft.  girth,  mentioned  by  Edgeworth,  near  Ghichawatni, 
•  but  its  ordinary  girth  is  not  a  fourth  of  this  **  (**  Punjab  Plants,"  p.  15).  The  wood  ia 
bitter,  and  is  not  touched  by  white  ants ;  it  is  used  for  small  beams  and  rafters  in  roofa 
(in  Sind,  for  the  knees  of  boats),  for  oil-mills  and  agricultural  implements ;  as  fuel  it 
answers  well  for  brick-buraing ;  for  locomotives  it  must  be  mixed  with  other  wood 
(Stewart  and  Brandis).    Dr.  Bonavia,  writing  in  the  Oardener^a  Chronicle  for  Aug. 
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1884,  describes  how  it  is  eaten  by  goats,  and  so  forms  a  bush  which  entangles  leaves 
and  dust  blown  by  the  wind ;  but  when  so  placed  that  goats  cannot  reach  it,  as  on  the 
edges  and  sides  of  precipices,  it  is  quite  pretty,  whether  when  covered  with  a  profusion 
of  small  maize-coloured  flowers,  or  when  decked  with  its  rose-coloured  berries.  Brandis 
soys  that  its  natural  reproduction,  whether  from  seed  or  cuttings,  is  difl&cult.  It  is, 
with  **  Jhand  **  (Prosopis  spicigera),  perhaps  the  most  important  tree  of  the  "  rukhs  '* 
or  open  forest  lands  of  the  Punjab.  The  buds  and  fruit  are  eaten,  the  latter  usually 
pickled.  The  young  shoots  and  leaves  are  used  as  a  blister.  Weight  53  to  54  lbs.  per 
cubic  foot. 

lbs. 
P  444.    Ajmere — 

P  892,  941,  3056.    MultAn 53 

Nordlinger's  Sections,  vol.  9. 

a  C.  grrandis,  Linn,  f.;  Fl.  Br.  Ind.  i.  176;  Bedd.  Fl.  Sylv.  xiii.;  Kurz  For. 
Fl.  i.  64;  Talbot  Bomb.  List  10;  Trimen  Fl.  Ceyl.  i.  63.  G.  bisperma,  Roxb.  Fl. 
Ind.  ii.  569.  Vero.  Gulij  regguti,  ragota,  nallupi,  Tel. ;  Kauntel,  Pachoonda^  Mar. ; 
PachcMiun,  Berar ;  Torate,  Kan. ;  Mudkondai,  Tarn. ;  Kaunggwa^  kawgwa,  Burm. 

A  small  tree.  Bark  thick,  extremely  irregular,  rough,  and  corky, 
deeply  and  irregularly  cracked.  Wood  white  or  greyish-white, 
moderately  hard.  Annvxil  rings  sometimes  marked  by  a  broken 
line  of  pores.  Pores  scanty,  small,  moderate-sized  or  large,  arranged 
irregularly  and  at  intervals  between  the  rays.  MeduUary  rays 
moderately  broad,  short. 

Chanda  district,  the  Deccan,  Eastern  Ghdts  and  Gamatio;  Dharwar  District  in 
Bombay;  dry  regions  of  Ceylon ;  Prome  District  in  Burma. 

Wood  durable,  much  used  by  the  natives  in  the  Madras  Presidency,  according  to 

Beddome.    Weight,  46  lbs.  per  cubic  foot. 

lbs. 

C1134.    Ahiri  Forest,  C.P.  (R.  Thompson) 46 

G  3957.    Bhadrechalam,  Upper  Godavari  (Gamble)        •        .        .        .46 
Nordlinger*s  Sections,  vol.  10. 

4.  C.  sepiaria,  Linn. ;  Fl.  Br.  Ind.  i.  177 ;  Roxb.  Fl.  Ind.  568 ;  Brandis  For.  Fl. 
35;  Kurz  For.  Fl.  i.  66;  Talbot  Bomb.  List  11;  Trimen  Fl.  Ceyl.  i.  64.  Vem. 
Hiun  gama,  Pb. ;  Katan,  Jeypore ;  Kanti  kapali,  Uriya ;  Kanthar,  Guz. 

A  straggling  large  shrub.  Bark  brown,  J  in.  thick,  often  studded 
with  thorns  in  pairs.  Wood  white,  hard,  sometimes  with  occasional 
rings  of  dark  liber-like  tissue.  Pores  moderate-sized,  scanty,  in  white 
rings.  Medullary  rays  short,  fine  to  moderately  broad.  Faint  white 
concentric  bands  across  the  rays. 

Dry  thickets  throughout  India,  Burma,  and  Ceylon.  Coast  of  the  Andamans  (Kurz). 

A  useful  hedge  plant. 

Ibe. 

P  3242.     Ajmere — 

C  3580.    Khurdha,  Orissa  (Gamble) — 

D  4157.    Remedicherla,  Kistna  „ 47 

0  4649.    Kasumri  Forest,  Saharanpur,  N.-W.  Provinces  (Gamble) .        .    46 

This  latter  specimen  has  also  the  incomplete  rings  of  liber  tissue  noticed  under 
Nidmhriay  Mcerua  and  Cadaba,    It  was  more  of  a  climber  than  the  others. 

5.  C.  multiflora.  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  i.  178;  Kurz  For.  Fl.  i.  61; 
Gamble  Darj.  List  5.    Vem.  Suntriy  Nep. 

A  climbing  thorny  shrub.  Bark  smooth,  dark.  Wood  white, 
moderately  hard.  Pores  small,  scanty.  Medullary  rays  short,  fine. 
Faint  concentric  lines  across  the  rays. 

£astem  Himalaya  and  Upper  Burma. 

E  3349.    Nagri,  Darjeeling,  4000  ft.  (Gamble). 
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6.  C.  horrida,  Linn,  f.;  Fl.  Br.  Ind.  i.  178;  Brandis  For.  Fl.  15;  Kurz  For.  Fl. 
i.  62 ;  Talbot  Bomb.  List  11 ;  Trimen  Fl.  Ceyl.  i.  64.  C.  zeylanica,  Roxb.  Fl.  Ind. 
ii.  667.  Vera.  His,  harvila,  Pb. ;  Bins,  his,  khalis,  jhiri,  Dehra  Diin ;  Karrallua, 
Oudh;  Ulta  kanta,  bipua  kanta,  Kuniaon;  Adonda,  Tel.;  Katemi,  Gondi;  Kalis, 
jhiriy  Hind.;  Qitoran,  Ajmere;  Jhal,  Jeypore;  TTo^rAoW,  Berar ;  iJo^nat,  Monghyr ; 
Atanday,  Tarn.;  Oserwa,  Uriya;  Wag,  gotuindi.  Mar.;  Nwamanithanhyet,  Burm. ; 
Welangiriya,  Gingb. 

A  cKmbing  thorny  shrub.  Bark  \  in.  thick,  yellowish-brown, 
rough.  Wood  white,  moderately  hard.  Pores  small  to  moderate- 
sized,  often  subdivided,  occasionally  in  long,  radial  strings,  at  inter- 
vals, scanty.  Medullary  rays  moderately  broad,  not  numerous,  short. 
Faint  wavy  concentric  lines. 

Most  parts  of  India  from  tbe  Punjab  to  Ceylon  and  Burma,  usually  in  badges  or 
growing  over  isolated  trees. 

Very  pretty  when  in  flower.  Wood  used  for  fuel ;  the  twigs,  shoots  and  leaves 
eaten  by  elephants  and  goats.  The  fruit  is  pickled  in  the  S.  Punjab  and  Sind 
(Stewart).  In  dry  regions  the  wood  is  harder  and  closer  in  texture  than  in  those 
which  are  fairly  wet. 

lbs. 

P3244.    Ajmere 47 

D  4171.    Bollapalle  Forest,  Kistna  (Gtemble) 38 

C  4325.    Chicacole,  N.  Circars  „ 37 

0  4650.  Kasumri,  Saharanpur,  N.-\V.  Provinces  (Ghimble)   .        .        .37 

7.  C.  Olacifolia,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  178 ;  Gamble  Darj.  List  5. 
Vem.  Naski,  Jiais,  Nep. ;  Jhenok,  Lepcha. 

A  thorny  shrub.  Bark  J  in.  thick,  brown,  rough.  Wood  white, 
moderately  hard.  Pores  small,  often  subdivided,  or  in  radial  lines. 
Medullary  rays  fine,  numerous,  bent  where  they  touch  the  pores. 

Sub-Himalayan  tract  from  Nepal  to  Assam,  chiefly  in  the  undergrowth  of  Sissu 

forests  along  rivers ;  N.  Circars ;  Shan  Hills. 

lbs. 

E3297.     Balasun  Forest,  Daijeeling  Terai  (Gamble)     ....    44 

C  3832.     Mahendragiri,  Ganjam,  4000  ft.  „  .        .        .        .    — 

7.  ROYDSIA,  Roxb.,  contains  three  woody  climbers.  R,  suaveolens,  Roxb.  Fl.  Ind.  ii. 
€43;  Fl.  Br.  Ind.  i.  180 ;  Gamble  Dan.  List  6;  Vem. Za^owZt,  Nep. ;  TunggomthepchB^ 
is  found  in  the  tropical  forests  of  Sikkim,  Bhutan  and  the  Ehasia  Hills.  22.  chtusifoliaf 
Hook,  f.  and  Th. ;  Fl.  Br.  Ind.  i.  180 ;  Kurz  For.  Fl.  i.  67 ;  Vem.  Ngapgu,  Bunn.,  is 
a  large  evergreen  climbing  shmb  of  the  swamp  forests  of  Burma.  B,  parviflora.  Griff. ; 
Fl.  Br.  Ind.  i.  409 ;  Kurz  For.  Fl.  i.  67,  is  also  a  climbing  shmb  of  Burma,  extending 
north  to  the  Kachin  Hills,  originally  found  by  Griffith  near  the  Hookoom  serpentine 
mines. 

Okder  VIII.    RESEDACEiE. 

The  Order  of  the  well-known  "  mignonette."    One  woody  genus  only. 

1.  OCHRADENUS,  DelUe. 

1.  0.  baeeatUS,  Delile ;  Fl.  Br.  Ind.  i.  182 ;  Talbot  Bomb.  List  11. 

A  much-branched  shrub.  Wood  yellowish-white,  soft.  Pores  of 
various  sizes,  small  to  moderate- sized,  arranged  in  a  rough  oblique 
network.  Medullary  rays  fine,  scanty,  the  distance  between  them 
equal  to  the  diameter  of  the  largest  pores. 

Sind. 

Nordlinger^s  Sections,  vol.  6. 
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Order  IX.    VIOLACEiE. 

The  Order  of  the  "  violets."    One  woody  genus. 

1.  ALSODEIA,  Thouars. 

Eight  species.  A.  BoxJmrghii,  Wall. ;  Fl.  Br.  Ind.  i.  186 ;  Kurz  For.  Fl.  i.  69 
(  Vareca  Jieteroditay  Roxb.  Fl.  Ind.  i.  648),  is  a  small  shrub  of  Oudh,  Sylhet  and  the 
Andaman  Islands,  the  distribution  apparently  rather  strange.  A.  zeylanica,  Thw. ; 
FL  Br.  Ind.  L  187 ;  Bedd.  Fl.  Sylv.  t.  229 ;  Trimen  Fl.  Ceyl.  i.  68,  is  a  shrub  of 
IVavanoore  and  Ceylon.  In  Ceylon  there  are  also  two  endemic  species:  A,  decora^ 
Trimen  Fl.  Ceyl.  i.  69,  a  small  tree,  and  A.  virgata.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind. 
i.  189 ;  Trimen  Fl.  Ceyl.  i.  69,  t.  5,  a  shrub.  A,  racemosa,  Hook.  f.  and  Th. ;  Fl.  Br. 
Ind.  i.  187  (A,  longircicemosa,  Kurz  For.  Fl.  i.  70),  is  a  small  tree  of  the  tropical 
forests  and  upper  mixed  forests  of  Martaban  and  Tenasserim,  up  to  1500  ft.,  with  a 
pale  brown,  close-grained  wood.  A.  Griffithit,  Hook.  f.  and  Th.  and  A,  molliSy  Hook. 
f.  and  Th.,  are  also  Burmese  shrubs,  the  former  of  Upper  Burma,  the  latter  of 
Tenasserim. 

1.  A.  bengalensis,  Wall. ;  Fl.  Br.  Ind.  i.  186 ;  Kurz  For.  Fl.  i.  70 ;  Gamble 
Daij.  List  6.     Vern.  Kalipat,  Nep. ;  Kyadoo^  And. 

A  shrub  or  small  tree.  Wood  white,  scented,  with  numerous 
faint  concentric  lines  of  soft  tissue.  Pores  scanty,  moderately  large. 
Medullary  rays  moderately  broad,  wavy. 

Lower  Sikkim  Hills,  in  damp  valleys ;  Sylhet ;  tropical  forests,  also  entering  drier 
hill  forests,  of  Pegu  and  Martaban,  up  to  4000  ft. ;  common  in  Andaman  Islands. 

B  3198.    Andaman  Islands  (Home,  1874,  No.  26). 

The  identification  of  this  specimen  is  not  quite  certain,  but  is  probably  correct,  as 
it  was  confirmed  by  Kurz  (see  Brandis^s  Memo,  on  the  Forest  Resources  of  tbe  Anda- 
mans,  dated  Aug.  25,  1874). 


Order  X.    BIXINE^. 

A  somewhat  miscellaneous  Order,  but  one  of  some  importance  in  Forest  Economy, 
as  it  contains  a  few  species  of  value  in  sylviculture  or  on  account  of  their  products. 
There  are  three  Tribes,  with  13  genera,  one  of  which  contains  only  an  introduced 
plant,  which,  however,  is  now  practically  wild  and  belongs  to  the  Flora. 

Tribe  I.  Bixese  ....    Cochlospermum,  Bixa. 

„   n.  Flacourtieaj         .        .        .    Scolopia,  Erythrospermum,  Flacourtia, 

Bennettia,  Xylosma,  Aberia. 
„  III.  PangiesB     ....    Gynocardia,  Trichadenia,  Hydnocarpus, 

Taraktogenos,  Asteriastigma. 

Wood  usually  reddish-brown,  moderately  hard  or  hard.  Pores 
small,  in  short  radial  lines.  MedvUary  rays  fine,  numerous,  closely 
packed.  The  structure  closely  resembles  that  of  the  red-wooded 
section  of  Euphorbiacece,  Cochlospermum  has  an  extremely  soft 
wood  of  different  structure. 

1.  COCHLOSPERMUM,  Kunth. 

1.  C.  Gossypium,  DC;  Fl.  Br.  Ind.i.  189;  Bedd.  Fl. Sylv.  xiv.;  Brandis|For.  Fl. 
7  ;  Kurz  For.  Fl.  i.  72  ;  Talbot  Bomb.  List  12 ;  Trimen  Fl.  Ceyl.  i.  20.  Bomhax 
Gossypium,  Boxb.  Fl.  Ind.  iii.  169.  Vern.  Kumhi,  gabdifganidr,  galgal,  gangal.  Hind. ; 
Gejray  arlu,  Saharanpur ;  Ganer,  chaoVy  Melgbat ;    Ganglay,  galgal.  Mar. ;  Ganeri, 
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Bhil ;  Gangam,  Gondi ;  EUpd^  E61,  Sonthal ;  OnA;t2r,  Saora ;  Konto  palda,  hendia 
mardoniy  popso  konidri,  Uriya;  OungHf  hong,  kandugogu,  konda  buraga,  pethiri 
jnUiki^  Tel. ;  Kdd  huraga,  Kan. ;  Tanaku,  eliuva^  kongu^  kongillam^  Tarn. ;  Appa- 
kodakkay  MaJ. ;  Kinihiriyay  Ela-irnbUly  Cingh. 

A  small  deciduous  tree,  with  short,  thick,  spreading  branches. 
Bark  1  in.  thick,  fibrous,  deeply  furrowed;  inner  substance  red. 
Wood  extremely  soft,  greyish-brown;  no  heartwood.  Pores  large, 
scanty,  often  subdivided  into  compartments.  Medullary  rays  broad, 
visible  on  a  radial  section  as  long  rough  plates. 

Forests  at  the  base  of  the  West  Himalaya,  from  the  Sutlej  eastwards ;  Guzerat, 
Central  India,  Deccan,  Prome  District  in  Burma ;  cultivated  in  Ceylon  near  temples. 

The  wood  is  quite  useless,  being  when  dry  nothing  but  a  loose  bundle  of  fibres, 
when  green  a  soft  spongy  mass.  The  tree  is  characteristic  of  the  hottest,  dryest, 
stoniest  slopes,  and  is  always  conspicuous,  whether  leafless  but  covered  with  large 
brilliant  yellow  flowers,  or  in  full  foliage  with  its  glossy  green  digitately-lobed  leaves, 
or  when  the  large  capsules  are  opening  to  let  loose  the  cotton-covered  seeds.  This 
cotton  is  one  of  the  silk  cottons  or  "  Kapok  fibres  "  of  India,  and,  though  useless  for 
textile  purposes,  can  be  used  for  stuffing  pillows,  for  which  it  is  even  better  than  that 
of  Bomhax.  The  seeds  give  an  oil  which  is  little  used.  The  gum,  of  a  clear  white 
colour,  is  known  as  "  katira,'*  it  is  insoluble  in  water,  but,  according  to  Baden-Powell, 
used  in  the  shoemaking  trade.  The  bark  gives  a  cordage  fibre.  Though  of  no  value 
for  its  wood,  the  tree  is  useful  sylviculturally  as  helping  to  reafforest  bare  rocky  denuded 
hills,  and  so  pave  the  way  for  more  valuable  species. 

lbs. 

C  1141.    Ahiri  Reserve,  C.P.  (R  Thompson) 17 

C  3958.    Bhadrachalam  Forests,  Upper  Gtodavari  (Gamble)   .        .        .17 

2.  BIXA,  Linn. 

1.  B.  Orellana,  Linn. ;  Roxb.  PL  Ind.  ii.  31 ;  PL  Br.  Ind.  i.  190 ;  Bedd.  Fl. 
Sylv.  t.  19 ;  Brandis  For.  FL  17 ;  Kurz  For.  FL  i.  72 ;  Gamble  Darj.  List  6 ; 
Talbot  Bomb.  List  12 ;  Trimen  Fl.  Ceyl.  i.  70.  The  Amotto.  Vem.  Latkan,  nat- 
kdna,  Hind.,  Beng. ;  Jarat,  Ass.;  Jafra^  Tel.;  Kuragumangjaly  Tam. ;  Kuppa- 
manhala,  rangamali,  Kan. ;  Kisri,  sendri^  Bombay ;  Thi-diriy  Burm. ;  Kaluty  Cingh. 

A  large  shrub  or  small  tree.  Baric  brown,  \  inch  thick.  Wood 
pinkish-white,  soft,  even-grained.  Annv/il  rings  marked  by  a  line 
without  pores.  Pores  moderate-sized,  in  radial  strings  of  3  to  6, 
prominent  on  a  vertical  section.  Medullary  rays  fine,  closely  packed, 
bent  round  the  pores  or  groups  of  pores,  so  that  the  distance  between 
the  rays  is  less  than  the  transverse  diameter  of  the  pores. 

Indigenous  in  America,  and  thence  introduced  into  India  and  cultivated  for  the  red 
dye  obtainable  from  the  pulp  surrounding  the  seeds.  The  dye  can  be  made  to  give 
various  shades  of  red  and  orange,  and  is  in  considerable  demand  (for  further  infor- 
mation, see  Watt.  Diet.  Econ.  Products),  especially  for  colouring  butter.  It  is  a  very 
handsome  plant,  and  is  often  planted  for  ornament,  especially  in  Ceylon.  Beddome 
says  it  is  quite  naturalized  in  S.  India.     Growth  moderate,  5  rings  per  inch  of  radius. 

E  3401.    Jalpaiguri,  Bengal  (Gamble). 

3.  SCOLOPIA,  Schreber. 

Trees,  usually  spinous.  There  are  five  species  in  India,  Burma  and  Ceylon.  8, 
Hoxhurghii,  Clos. ;  Fi.  Br.  Ind.  i.  190  ;  Kurz  For.  Fl.  i.  73,  is  an  evergreen  tree  of 
Tenasserim  ''dreadfully  armed  with  long,  strong,  straight  and  compound  spines** 
(Kurz);  and  S,  lucida.  Wall.;  Kurz  For.  Fl.  i.  73,  is  also  an  evergreen  tree  of  the 
same  region. 
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1*  S.  rhinanthera,  Clos. ;  FL  Br.  Ind.  i.  190. 

An  evergreen  tree.  Wood  red,  haxd.  Pores  small,  in  short  radial 
lines.    MeduUary  rays  very  fine,  closely  packed. 

Malay  PeniDsula ;  Andamans  (?)• 

The  spedmen  is  of  Eurz'  own  collecting,  and  the  identification  is  his,  but  the 
species  has  otherwise  not  yet  been  recorded  from  the  Andaman  Islands. 

B1969.    Andamans  (Kurz,  1866) 60 

2.  S.  CPenata,  Clos. ;  Fl.  Br.  Ind.  i.  191 ;  Bedd.  Fl.  Sylv.  t.  78 ;  Talbot  Bomb. 
List  12.  8.  acuminata,  Clos.  and  S.  crassipes,  Clos. ;  TrimenFl.  Ceyl.  i.  70-71.  Vern. 
HitterlHf  terene,  Badaga ;  Dodda  jepalu,  japle,  Kan. ;  Charalu,  Trav.  Hills ;  Katu- 
kenda,  Cingh. 

A  small  tree.  Bark  smooth,  rufous-grey,  the  branches  and  stem 
thorny  when  young.  Wood  reddish-brown,  hard,  close-  and  even- 
grained.  Pores  small  or  moderate-sized,  subdivided  or  in  short  radial 
lines.  Medullary  rays  fine,  very  numerous,  close,  bent  round  the 
pores. 

Western  Ghdts,  in  the  Konkan,  Eanara,  Mysore  and  Malabar,  common  in  Nilgiri 
sholas ;  hills  of  Ceylon. 

Beddome  says  the  wood  is  so  hard  as  to  resist  the  saw  and  injure  tools.  Trimen's 
two  species  ought  probably  to  be  kept  separate ;  S.  acuminata  being  a  small  tree  of 
the  low  country,  and  8.  crassipes  a  **  very  large  tree  "  of  the  hill  region.  It  is  probably 
to  this  that  the  specimen  described  should  be  attributed. 

Ceylon  :  Int.  Exhn.,  1862 — Eew  Museum. 

a  S.  Gaertneri,  Thw. ;  FL  Br.  Ind.  i.  191 ;  Bedd.  Fl.  Sylv.  xv. ;  Trimen  Fl. 
CeyL  71.    Vern.  Kaiu-kurundu,  Cingh. 

A  moderate-sized  tree,  the  trunk  beset  with  large,  woody,  com- 
pound, branched  spmes.  Bark  grey.  Wood  reddish-brown,  rather 
soft.  Pores  moderate-sized,  scanty,  often  subdivided.  Medidlary 
rays  fine,  regular,  numerous. 

Low  country  of  Ceylon,  up  to  1500  ft. ;  Travancore  (Bourdillon). 
The  wood  is  used  for  the  handles  of  tools,  and  in  cart-building. 

Ceylon  Collection,  new.  No.  66  (Mendis). 

4.  ERYTHROSPERMUM,  Lam.  E,  phytolaccoides,  Gard. ;  Fl.  Br.  Ind.  i.  191 ; 
Bedd.  Fl.  Sylv.  xv. ;  Trimen  Fl.  Ceyl.  i.  72,  t.  6,  is  a  small  endemic  tree  of  the  moist 
low  country  of  Ceylon. 

5.  FLACOURTIA,  Commers. 

Seven  Indian  trees  or  shrubs,  often  spinous.  F.  sumatrana,  Planch. ;  Fl.  Br.  Ind. 
L  192 ;  Kurz  For.  Fl.  i.  74,  and  F,  r}wUiH,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  192 ;  Kurz 
For.  Fl.  i.  74,  are  trees  of  Tenasserim.  F,  inermiSj  Roxb.  Fl.  Ind.  iii.  833  ;  Fl.  Br.  Ind. 
i.  192  ;  Bedd.  Fl.  Sylv.  xvi. ;  Kurz  For.  Fl.  i.  74 ;  Vern.  Tomitorni,  Mai. ;  Uhholu, 
Kan.,  is  a  tree  of  Sylhet,  S.  India,  and  l^urma  with  an  edible  fruit,  perhaps  introduced. 
F,  montana.  Grab. ;  Fl.  Br.  Ind.  i.  102  ;  Bedd.  Fl.  Sylv.  xvi. ;  Talbot  Bomb.  List  12 ; 
Vern.  Attak,  champer,  Mar. ;  Han  Sampige^  Kan.,  is  a  tree  of  the  Western  Ghdts  with 
a  pleasant  fruit. 

1.  P.  CataphPacta,  Roxb.  Fl.  Ind.  iii.  834 ;  Bedd.  Fl.  Sylv.  xvi. ;  Kurz  For.  Fl. 
i.  74 ;  Talbot  Bomb.  List  13.  Vern.  Faniala,  panizali,  Beng. ;  Fachnala,  jamuna, 
Dehra  Diin;  Talispatri,  paniala.  Hind.;  VayangJcarei,  Taoj. ;  ThalUra,  Mai.; 
Jtigguru,  Bomb. ;  Ahhiu,  Kan. ;  yaywe,  Burm. 
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A  small  tree  with  compound  spines  on  the  trunk.  Wood  red  or 
orange-red,  hard,  brittle.  Pores  numerous,  small,  often  subdivided. 
Medullary  rays  very  numerous,  fine,  closely-packed. 

Damp  forests  in  Dehra  Dun,  and  thence  but  scarce  through  Bengal,  Chota  Nag- 
pore,  Assam  and  Chittagong  to  S.  India  and  Burma.    Often  cultivated  for  its  fruit. 

lbs. 

0  451 1.    Nakraunda,  Dehra  Diin  (Gamble) 52 

W  4631.    Travancore  (Bourdillon) 54 

Nordlinger's  Sections,  vol.  9  (Tab.  I.  3). 

Z  F.  Ramontehi,  L'Herit. ;  Fl.  Br.  Ind.  i.  193 ;  Bedd.  Fl.  Sylv.  xvi. ;  Brandis 
For.  Fl.  18 ;  Talbot  Bomb.  List  13 ;  Trimen  Fl.  Ceyl.  23.  F.  sapida,  Roxb.  Fl. 
Ind.  iii.  835 ;  Kurz  For.  Fl.  i.  75.  Vern.  KUkai,  kakoa,  kokoa,  kangH,  handeiy  Pb. ; 
Bilangra,  hhanher^  hanjH,  kango,  kandi,  kattdr,  katti,  Hind. ;  Kola  kandei,  Eumaon ; 
Bilagura,  Garhwal ;  Tambatypakery  kaJcer^  bJiekal,  Mar. ;  Kaikun,  khakeran,  Merwara ; 
Kakaij  gargatiy  parhekat,  Berar;  Bainchay  Monghyr;  Kangorij  Jeypore;  Merld, 
Sonthal;  Benti^  Mai  Pahari;  Seraliy  Ttierlo,  K61;  Katail,  Palamow;  Bali  bainchoj 
potwa,  bonicha,  Uriya ;  Sapka,  Khond ;  MulU  andm,  Palkonda ;  Konddgogu,  kanregu^ 
pedda-kanrUy  kaka,  nakkornaregu,  puli-elikiy  Tel. ;  KatukaU,  Tam. ;  UgHrassa^  Gingb. ; 
Naywe,  Burm. 

A  small  thorny  deciduous  tree.  Barh  grey.  Wood  red,  hard, 
close-  and  even-grained,  splits  but  does  not  warp,  and  is  durable. 
Pores  small,  in  radial  lines.  Medullary  rays  fine,  uniform,  closely- 
packed  and  somewhat  wavy. 

Dry  hills  throughout  India ;  Prome  district  and  Shan  Hills  in  Burma ;  Ceylon. 

A  very  common  small  tree  in  the  deciduous  forests.  The  wood  is  used  for  turning 
and  agricultural  implements,  the  fruit  and  leaves  are  eaten,  and  the  branches  are 
lopped  for  cattle-fodder.  Weight :  Brandis  gives  50  lbs.  per  fcubic  foot,  specimens 
examined  give  53  lbs. 

Ibe. 

P   460.  Ajmere 52 

P  3221.  Nagpahar,  Ajmere — 

0    260.  Garhwal  (1868) 50 

C  2739.  Moharli  Reserve,  C.P.  (Brandis) 52 

B3125.  Burma  (Brandis,  1862) 59 

C  3453.  Saidope  Reserve,  Palamow  (Gamble) — 

C3488.  Kolhdn  Forests,  Singbhiim       „ 51 

8.  F.  sepiaria,  Roxb.  Fl.  Ind.  iii.  835;  Fl.  Br.  Ind.  i.  194;  Bedd.  FL  Sylv. 
xvi.;  Brandis  For.  Fl.  18 :  Kurz  For.  Fl.  i.  75;  Talbot  Bomb.  List  13;  Trimen  Fl. 
Ceyl.  i.  73.  F,  rotundifoUa,  Clos. ;  Kurz  For.  Fl.  i.  75.  F.  ohc&rdata,  Roxb.  Fl.  Ind, 
iii.  835.  Vern.  Sharawani,  dajkar,  jidkar.  Hind. ;  Tamhatj  Mar. ;  Kanni,  Tel. ; 
Baincha,  Uriya. 

A  small  thorny  shrub.  Bark  yellowish-red,  thin.  Wood  light 
red,  hard,  close-  and  even-grained.  Pores  very  small  in  radial  lines. 
Medullary  rays  very  fine,  uniform,  closely  pacKed,  wavy. 

Dry  forests  in  Peninsular  India,  Burma  and  the  upper  slopes  of  the  Andamans ; 
dry  regions  of  Ceylon ;  Brandis  says  it  has  been  found  in  Kumaon. 
A  common  shrub  of  the  dry  evergreen  forests,  of  no  particular  use. 

Ibe. 

C  3519.    Khurdha  Forests,  Orissa  (Gamble) — 

6.  BENNETTIA,  Miq.  B.  longipes,  Oliv. ;  Hook.  Ic.  PI.  1. 1596,  is  a  small  tree  of 
Sylhet. 
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7.  XYLOSMA,  Forster. 

Three  species.  X.  conirovenumj  Clos. ;  Fl.  Br.  Ind.  i.  194,  is  a  tree  of  Nepal  and 
the  Ehasia  Hills,  nearly  allied  to  X  longifoUum,  X.  latifolium,  Hook.  f.  and  Th. ; 
Fl.  Br.  Ind.  i.  194,  is  a  large  thorny  tree  of  the  Bababuden  Hills  in  Mysore. 

1.  X.  longrifolluin,  Clos. ;  Fl.  Br.  Ind.  i.  194 ;  Brandis  For.  Fl.  19,  t.  4.  Vem. 
Chopra,  chirunda,  chirudi^  drendu,  Pb. ;  KcUtdvxiy  Oudh ;  Danddl,  kata/ri^  sialu, 
kandKdra^  Hind. ;  Fhalama,  Grarhw. 

A  small  evergreen  tree.  Bark  J  in.  thick,  grey,  rough.  Wood 
pinkish-brown,  roughish,  moderately  hard,  even-grained.  Pores  small, 
in  short  radial  lines.  Medullary  rays  wa,Yj,  very  fine  and  closely 
packed,  with  a  satiny  silver-grain. 

North-West  Himalaya,  ascending  to  5000  feet,  Assam,  Ghota  Nagpore,  N.  Gircars. 
A  common  plant  in  shady  ravines.    The  wood  is  used  for  fuel  only. 

lbs. 

H  2947.    Jander,  Sutlej  Valley,  3500  feet  (Gamble)       ....    65 
O6006.    Dehra  Ddn  (K.  G.  Milward) 45 

8.  ABERIA,  Hochst.  A.  Gardneri,  Glos. ;  Fl.  Br.  Ind.  i.  195 ;  Trimen  Fl.  Geyl.  i. 
74,  t.  7.  Vem.  Ketambilla,  Gingh.,  is  a  small  endemic  tree  of  the  lower  hills  of  Geylon 
up  to  4000  ft.,  with  an  edible  fruit. 


9.  GYNOCARDIA,  R.  Br. 

1.  G.  Odorata,  R.  Br.;  Fl.  Br.  Ind.  i.  195;  Kurz  For.  Fl.  76;  Gamble  Darj. 
List  6.  Chaulmoogra  odorata,  Roxb.  Fl.  Ind.  iii.  835.  Yern.  Chaulmugrij  petarkuroy 
Beng. ;  Kadu^  Nep. ;  Tak,  Lepcba ;  Toungpung,  Magh. 

A  moderate-sized  evergreen  tree,  readily  recognized  by  the  hard, 
round  fruits  which  grow  on  the  stem  and  main  branches.  Bark  \  in. 
thick,  grey,  smooth.  Wood  hard,  close-grained,  yellow  or  light  brown. 
Pores  very  small,  in  radial  lines.  Medullary  rays  white,  very 
numerous  and  prominent. 

Northern  and  Eastern  Bengal  and  Assam  :  Chittagong  and  Burma. 

The  wood  is  used  in  Ghittagong  for  planking  and  for  posts,  and  the  pulp  of  the 

fruit  in  Sikkim  to  poison  fish. 

lbs. 

E708.     Ghittagong  (Chester) 47 


10.  TRICHADENIA,  Thw. 

1.  T.  zeylanica,  Thw. ;  Fl.  Br.  Ind.  i.  196 ;  Trimen  Fl.  Geyl.  i.  75,  t.  8.  Vern. 
Tolol,  titta,  Gingh. 

A  very  large  tree.  Wood  yellowish-white,  hard.  Pores  moderate- 
sized,  often  subdivided,  rather  scanty,  in  radial  patches.  Medullary 
rays  fine,  very  close,  regular,  bent  round  the  pores. 

Moist  low  country  of  Geylon. 

Trimen  says  the  wood  is  useless,  and  that  an  oil  is  obtained  from  the  seeds  and 
used  in  skin-diseases  and  for  burning.  The  tree  is  now  scarce,  owing  to  the  extensive 
clearings  of  forest. 

Geylon :  Int.  Exhn.,  1862 — Kew  Museum. 
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11.  HYDNOCARPUS,  Gaertn. 

Five  species.  H,  octandra^  Thw.  is  a  tree  of  the  low  country  of  Ceylon.  H.  cas- 
tanea,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  197,  is  a  tree  of  Tenasserim,  the  Mergui  Archi- 
pelago and  the  Andamans. 

1.  H.  alpina,  Wt. ;  Fl.  Br.  Ind.  i.  197 ;  Bedd.  Fl.  Sylv.  t.  77 ;  Trimen  Fl.  Ceyl. 
i.  77.  Vem.  Maratalti,  Badaga ;  Sanua  solti,  Kan. ;  Attuchankalaif  Tarn. ;  Gomma, 
Cingh. 

A  large  tree.     Bark  greyish-brown,  slightly  rough,  i  in.  thick. 

Wood  light  brown,  hard,  with  streaks  of  darker  colour  and  clearly 

containing  tannin.    Annucd  rings  faint.     Pores  moderate-sized,  often 

subdivided  radially  into  2  or  3,  scanty.     Medullary  rays  fine,  very 

numerous  and  closely  packed,  the  distance  between  them  much  less 

than  the  transverse  diameter  of  the  pores. 

A  large  tree,  very  common  in  the  sholas  on  the  eastern  side  of  the  Nilgiris  up  to 

6000  ft.,  throughout  the  Western  Ghdts,  and  in  Ceylon. 

Wocfd  fair,  *'used  for  beams  and  rafters,  and  a  good  fuel"  (Beddome).    Growth 

good,  5  rings  per  inch  of  radius. 

lbs. 

W4286.    Hulikal,  NUgiris,  5000  ft.  (Gamble) 40 

2.  H.  Wightiana,  BL ;  Fl.  Br.  Ind.  i.  196 ;  Bedd.  FL  Sylv.  xvi. ;  Talbot  Bomb. 
List  13.  Vern.  Maravetti,  Tarn. ;  Kowti,  kastel,  kantel.  Mar. ;  Torattif  Kan. ;  Yettij 
Kader ;  Kodi  nirvetti,  Trav.  Hills. 

A  tree.  Wood  whitish.  Fores  numerous,  small,  often  subdivided. 
Medullary  rays  fine,  very  numerous  and  closely  packed. 

Forests  of  the  Malabar  coast  from  the  Eonkan  southwards. 

The  wood  is  fair  and  occasionally  used;  weight  about  33  lbs.  per  cubic  foot. 
Bourdillon  gives  33  lbs.,  and  P  =  464.     The  seeds  give  a  lamp-oil. 

IbB. 
W  4529,  W  4712.    Travancore  (Bourdillon)        .        .        .        .    31  and  36 

8.  H.  venenata,  Gaertn. ;  Fl.  Br.  Ind.  i.  196 ;  Trimen  Fl.  Ceyl.  i.  75.  Vem. 
Makulu,  Cingh. ;  Makal^  Tarn. 

A  tree.  Bark  smooth,  whitish.  Wood  light  yellow,  hard,  close- 
grained.  Pores  small,  scanty,  in  pairs  or  threes.  Medullary  rays 
fine,  regular,  not  prominent. 

Low  country  of  Ceylon,  on  river-banks,  up  to  2000  ft. 

The  fruits  are  used  as  a  fish-poison,  and  the  oil  given  by  the  seeds  in  skin-diseases 
(Trimen). 

Ceylon :  Int.  Exhn.,  1862 — Kew  Museum. 

12.  TARAKTOGENOS,  Hassk.  T,  Kurzii,  King  in  Journ.  As.  Soc.  Beng.  lix.  ii. 
630  (Bydnocarpus  heterophylla,  Kurz  For.  Fl.  i.  77,  non  BL);  Vem.  Kalanzo^  Burm., 
is  a  tree  of  the  forests  of  Sylhet,  Cbittagong  and  Burma,  the  seeds  of  which  give  the 
well-known  Chaulmugra  oil,  which  is  valuable  for  the  treatment  of  cutaneous  diseases, 
especially  dysentery  (see  Prain  in  Ann.  Report  R.  Bot.  G.  Calc.  1900-1901). 

13.  ASTERIASTIGMA,  Bedd. 

1.  A.  macrocarpa,  Bedd.  Fl.  Sylv.  t.  166.    Vern.  Vellei  ndngv,  Tam. 

A  large  tree.    Wood  grey,  soft.   Pores  small,  in  radial  lines  between 
the  fine  even  medullary  rays,  which  are  bent  where  they  touch  them. 
On  the  Ghdt  between  Cottyam  and  Peermerd  in  Travancore,  2000  ft. 

lbs. 

W4689.    Travancore  (Bourdillon) 35 
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Order  XL    FITTOSFOSEiE. 

1.  PITTOSPORUM,  Banks. 

This  genus  contains  about  nine  Indian  species,  small  trees  or  shrubs,  chiefly  of  hill 
r^ons,  and  of  but  little  importance.  But  they  have  pretty,  often  sweet-scented,  flowers 
and  bright  foliage,  and  are  all  deserying  of  cultivation,  just  as  are  cultivated  in 
European  gardens  so  many  species  from  Australia,  New  Zealand,  Japan  and  the  Cape. 
P.  glabrtUum,  Ldl.  and  P.  humile.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  198,  are  both 
shrubs  of  the  Khasia  Hills,  found  above  4000  ft.  P.  cef/laniciim,  Wight ;  Fl.  Br.  Ind. 
i.  199;  Trimen  Fl.  CeyL  i.  78.  Vem.  Ketiyoy  Gingh.,  is  an  endemic  small  tree  of 
Ceylon,  found  in  the  moist  low  country  and  hills  up  to  6000  ft.  P.  dasycaulon, 
Miq. ;  Fl.  Br.  Ind.  i.  199 ;  Talbot  Bomb.  List  13 ;  Yern.  Oapsundi,  Mar.,  is  a  small 
tree  of  W.  India  in  the  Konkan,  Eanara  and  Belgaum.  P.  ferru^neum,  Ait. ;  Fl. 
Br.  Ind.  i.  199 ;  Eurz  For.  Fl.  i.  78,  is  a  spreading  tree  of  Tenasserim,  and  from  thence 
southwards  to  Australia. 

Among  species  in  cultivation :  P.  undulatum,  Yent.,  an  Australian  shrub,  is  much 
grown  in  gardens  in  the  Nilgiris.  In  Australia  its  wood  is  used  as  a  substitute  for  box- 
wood (Eew  Museum).  P.  TobirUf  Dryand.  ih  a  sweet-scented  Japanese  shrub  much 
cultivated  in  Europe,  and  probably  also  in  gardens  in  the  Indian  Hill  stations. 

Bark  thin,  lenticellate.  Wood  white,  moderately  hard,  even- 
grained.  Annvxil  rings  faintly  marked.  Pores  small,  rather  scanty 
and  irregularly  distributed.  Medullary  rays  line,  prominent,  not 
numerous,  pale. 

1.  P.  tetraspermum,  W.  and  A. ;  Fl.  Br.  Ind.  i.  198 ;  Bedd.  FL  Sylv.  xvii. ; 
Trimen  Fl.  Oeyl.  i.  77.    Vem.  Kuiniaru^  Badaga;  Kacchapatti,  Trav.  Hills. 

A  small  tree.  Bark  greyish-brown,  thin,  peeling  off  in  small 
flakes,  lenticels  horizontal.  Wood  white,  moderately  hard.  Fores 
small,  scanty,  often  subdivided,  arranged  somewhat  in  concentric 
rings.     Medidlary  rays  fine,  white,  short. 

Hills  of  N.  Circars,  Nilgiris  and  Ceylon,  7000  ft. 

lbs. 
C    3778.    Mahendracriri  Hill,  Ganjam,  4500  ft.  (Gamble)        ...    48 
W  3862.    Aramby  Forest,  Ootacaniund,  Nilgiris,  7000  ft.  (Gamble)       .    — 

2.  P.  nilghirense,  W.  and  A. ;  Fl.  Br.  Ind.  i.  198 ;  Bedd.  Fl.  Sylv.  xvii. 

A  small  tree.  Bark  dark  grey,  with  white  horizontal  lenticels. 
Wood  white,  moderately  hard,  with  a  strong  fennel-like  odour  when 
fresh  cut.  Pores  very  small,  scanty,  in  short  oblique  lines.  Medullary 
rays  fine,  white,  rather  short. 

Nilgiri  Hills,  above  5000  ft. ;  Satyamangalam  Hills. 

W  3761.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

D  4936.    Satyamangalam  Hills,  Coimbatore  (A.  Lushington). 

3.  P.  floribundum,  W.  and  A. ;  Fl.  Br.  Ind.  i.  199 ;  Bedd.  Fl.  Sylv.  xvii. ; 
Brandis  For.  Fl.  19 ;  Gamble  Darj.  List  6 ;  Talbot  Bomb.  List  13.  CeJastnts  vei-- 
ticillata,  Roxb.  Fl.  Ind.  i.  624.  Vem.  Tumriy  G^whwal ;  Bainiy  Kuraaon ;  Yekaddi, 
Mar. ;  Frongzam,  Lepcha. 

A  small  evergreen  tree.  Bark  very  thin,  light  greenish-grey  with 
very  prominent  horizontal  lenticels,  up  to  nearly  i  in.  long.  Wood 
white,  moderately  hard,  close-grained.  Pores  small,  often  subdivided 
or  in  strings,  scanty  and  irregularly  distributed.  Medidlary  rays 
fine  to  moderately  broad. 
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Sub-Himalayan  tract  and  Lower  Himalaya,  from  the  Jumna  to  Sikkim,  along  rivers 
and  in  ravines ;  Khasia  Hills ;  Western  Coast  Districts ;  Shan  Hills  of  Burma. 
A  handsome  evergreen  tree  deserving  of  cultivation  for  ornament. 

Ibe. 

0  4836.    Ramgarh,  Dehra  Dtin  (U.N.  Kanjilal) 40' 

4.  P.  erioearpum,  Royle;  Fl.  Br.  Ind.  i.  199 ;  Brandis  For.  Fl.  19.  Vem.  Meda 
tumri,  gar-silung,  garshuna.  Hind. ;  Agni,  Eumaon ;  Kakria,  Dotidl. 

A  small  tree.  Bark  silvery  grey,  very  thin,  with  prominent 
rounded  or  slightly  horizontal  lenticels.  Wood  white,  moderately 
hard,  even-grained.  Annual  rings  marked  by  a  white  line.  Pores 
small,  in  small  clusters  or  oblique  groups.  Medullary  rays  fine, 
prominent,  rather  scanty. 

Outer  Himalaya  from  the  Jumna  to  the  Sarda  at  3-6000  ft. ;  common  below 
Mussooree. 

A  handsome  evergreen  tree,  easily  recognized  from  other  species  by  its  tomentose 
young  leaves  and  fruit. 

Ibe. 

H  4839.    Jharipani,  Mussoorie,  4000  ft.  (U.N.  Kanjilal)         ...    45 


Order  XIL    POLTGALEiE. 

Three  Indian  genera  of  woody  plants :  Polygala,  Securidaca  and  Xanthophyllunu 
Muraltia  juniperifolia,  DC,  from  the  Cape,  a  pretty  thorny  shrub  with  purple  flowers, 
has  become  naturalized  on  the  Nilgiris. 

1.  POLYGALA,  Linn. 

Milkworts.  A  genus  of  herbs  for  the  most  part,  one  Indian  species  only  reaching 
the  size  of  a  shrub. 

1.  P.  aPillata,  Hamilt. ;  Fl.  Br.  Ind.  i.  200 ;  Gamble  Darj.  List  6 ;  Trimen  Fl. 
Ceyl.  i.  79.  Chamcebuxm  arillata,  Hassk. ;  Kurz  For.  Fl.  i.  79.  Vem.  Karirna, 
Nep. ;  MicIiepnoTy  Lepcha. 

A  large  shrub.  Bark  thin,  greyish-white.  Wood  white,  mode- 
rately hard,  close-  and  even-grained.  Pores  moderate-sized,  scanty, 
single  or  in  short  radial  lines.  Medullary  rays  short,  fine,  scanty, 
the  distance  between  them  about  equal  to  the  diameter  of  the  pores. 
Annual  rings  well  marked  by  a  white  line. 

Hills  of  the  Eastern  Himalaya  at  5-8000  ft. ;  Ehasia  Hills ;  Nilgiris ;  hills  of  Upper 
Burma;  Ceylon,  at  4-7000  ft.,  in  the  montane  zone. 

A  graceful  shrub  with  pretty  yellow  flowers ;  reaching  a  fairly  large  size  in  the 
Nilgiris  and  Ceylon.  Growth  slow,  12  rings  per  inch  of  radius.  The  root  Ls  said  to 
be  used  in  the  fermentation  of  murwa  beer  by  Bhutias,  and  the  wood  to  procure  fire  by 
friction. 

lbs. 

E   3393.    Jalapahar,  Darjeeling,  7500  ft.  (Gamble)        ....—■ 
W  4040.    Lovedale,  Ootacamund,  7000  ft.      „ 44 

2.  SECURIDACA,  Linn.  S.  tavoyana,  Wall. ;  Fl.  Br.  Ind.  i.  208  {8.  inappendi- 
culata^  Hassk. ;  Kurz  For.  Fl.  L  80),  is  a  large  woody  climber  of  Eastern  Bengal, 
Arracan  and  Tenasserim,  with  crimson  flowers.  It  has  recently  been  discovered  also 
in  the  Eachin  Hills  near  Myitkyina.  The  wood  of  plants  of  the  genus  is  usually  in 
alternate  belts,  as  in  some  Capparidece  and  DoUbergia  paniculata. 
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3.  XANTHOPHYLLUM,  Roxb. 

Four  species.  X  affine,  Korth. ;  Fl.  Br.  Ind.  i.  209 ;  Kurz  For.  Fl.  i.  82,  and  X. 
Grijffithii,  Hook.  f. ;  FL  Br.  Ind.  i.  210  (X  eglandulosum,  Griff. ;  Kurz  For.  FL  i.  81), 
are  evergreen  trees  of  Tenasserim. 

1.  X.  flavescens,  Roxb.  FL  Ind.  ii.  222 ;  FL  Br.  Ind.  i.  209 ;  Kurz  For.  FL  i.  81 ; 
Trimen  FL  CeyL  i.  84.  X  Amottianum,  Wight ;  X.  angmtifoUumy  Wight ;  and  X 
virens^  Roxb.  FL  Ind.  ii.  221 ;  Bedd.  FL  Sylv.  xix.  Vem.  Ajensak^  gandi,  Beng. ; 
ThitpyUf  Burm. ;  Mattei^  Tarn. ;  Madaku,  MaL ;  Palala,  Cingb. 

A  large  tree.  Wood  white  or  yellowish-white,  hard,  close-grained, 
with  many  pale,  closely-packed  concentric  bands.  Pores  large,  very 
scanty.     Medullary  rays  exceedingly  fine  and  numerous. 

Eastern  Bengal,  Burma,  South  India  and  Ceylon,  up  to  4000  ft.  in  evergreen 
forests. 

Clearly  a  useful  wood,  but  rarely  of  very  large  size  in  South  India.  BourdiUon^s 
experiments  of  1896  give  W  =  48  lbs.,  P  =  567. 

lbs. 

W4633.    Travancore  (Bourdillon) 61 

2.  X.  glaucum.  Wall. ;  FL  Br.  Ind.  i.  209 ;  Kurz  For.  FL  i.  81.  Vem.  Thitpyu, 
Burm. 

An  evergreen  tree.  Bark  J  in.  thick,  dark  grey  with  distant,  deep, 
very  long,  horizontal  clefts.  Wood  light  grey,  moderately  hard,  with 
many  dark  concentric  bands  of  loose  texture.  Pores  small,  scfuity, 
often  subdivided.  Medullary  rays  very  fine,  very  numerous,  incon- 
spicuous. 

Swamp  forests  and  inundated  jungle-swamps  of  the  alluvial  bills  and  bases  of  the 
hills  of  Pegu,  Martaban  and  Tenasserim  (Kurz),  Kachin  Hills  of  Upper  Burma. 

Kurz  describes  the  wood  as  comparatively  strong,  and  probably  valuable  for 
furniture;  W  =  30  to  38  lbs.,  breaking  weight  155  to  179  lbs.  Three  specimens  have 
been  sent  as  the  wood  of  this  species;  that  described  is  only  the  most  probably  correct 
one — the  others  are  B  5049  from  Bassein,  and  B  5059  from  Henzada.  They  are  all 
grey  woods,  but  differ  from  each  other  in  bark  and  structure.  The  Vernacular  name 
of  Thitpyuy  meaning  "  white  wood,"  might  be  given  to  many  trees,  and  an  officer  not 
personally  determining  a  tree  botanically,  and  relying  only  on  the  Vernacular  name, 
might  easily  be  deceived. 

lbs. 
B  5072.    Thaungyin,  Burma 35 


Order  XIIL    TAMARISCINEJE. 

A  small  Order  containing  bushes  or  small  trees  with  small  sessile  or  scale-like 
sheathing  leaves :  two  genera,  Tamarix  and  Myrioaria. 

Wood  white  or  reddish,  sometimes  darker  in  the  centre,  but  no 
heart- wood.  Pores  small  to  moderate-sized,  often  in  groups,  more 
numerous  and  large  in  the  spring  wood  if  the  annual  rings  are 
distinct.  Medullary  rays  generally  moderately  broad  to  broad,  short, 
distant,  giving  a  marked  silver-grain. 


46  A  MANUAL  OF  INDIAN  TIMBERS 


1.  TAMARIX,  Linn. 

Seven  species,  bushes  or  small  trees  with  scale-like  leaves  and  white  or  pink 
flowers,  chiefly  found  on  the  banks  of  streams  and  on  the  lowlands  near  rivers.  The 
two  principal  species  along  the  Ganges  and  other  chief  Indian  rivers  are  T,  gallica,  L. 
and  T,  dioica,  Eoxb.,  species  which,  as  Brandis  says,  are  easily  mistaken  for  each  other. 
T.  ericoides  is  a  low  shrub  frequenting  rocky  river-beds  in  Central  and  Western  India 
instead  of  the  sandy  "  cburs  "  affected  by  the  others.  T.  salina.  Dyer  in  Fl.  Br.  Ind.  i. 
248,  is  a  glabrous  glaucous  shrub  of  the  Punjab  Salt  Range,  and  T.  stricta,  Boiss. ;  Fl. 
Br.  Ind.  i.  249 ;  Talbot  Bomb.  List  14  is  a  tree  of  Sind  and  Baluchistan  allied  to 
T,  arttculata,  T,  macrocarpa,  Bunge ;  Vern.  Kirxi,  gaz-surkh,  Baluch. ;  Oazleif  Sind, 
is  a  large  shrub  of  Baluchistan  said  by  Lace  to  be  one  of  the  chief  camel  fodders  in 
Peshin. 

1.  T.  gallica,  Linn. ;  Fl.  Br.  Ind.  i.  248 ;  Bedd.  Fl.  Sylv.  xx. ;  Brandis  For.  Fl. 
20,  t.  5 ;  Kurz  For.  Fl.  i.  83 ;  Talbot  Bomb.  List  14 ;  Trimen  Fl.  Ceyl.  91.  T.  indica, 
Roxb.  Fl.  Ind.  ii.  100.  The  Tamarisk.  Vern.  Koan,  rukh^  leinya^  gJualei,  pilchi,  Pb. ; 
Lei,  Idi,  piau,  Sind ;  Jhati,  nuna,  Beng. ;  Paliviy  Tel. ;  Kirif  Tam. 

A  shrub  or  small  tree.  Bark  rough,  greenish-brown,  that  of  young 
branches  reddish-brown,  smooth,  with  small  whitish  specks.  WoM 
whitish,  occasionally  with  a  red  tinge,  open-  and  coarse-grained,  fairly 
'  hard  and  tough,  but  not  strong.  Pores  small  and  moderate-sized, 
numerous,  more  so  in  spring  wood,  Medidlary  rays  numerous,  broad 
but  short.     Annual  rings  distinct  (Brandis). 

Throughout  India  from  the  Western  Himalaya  to  Burma  and  Ceylon ;  extending 
westwards  to  Europe,  eastwards  to  China  and  Japan,  and  southwards  to  Africa. 

Banks  of  rivers  and  near  the  sea-coast,  often  on  salt  landn. 

The  wood  is  largely  used  for  fuel  for  steamers  and  otherwise,  and  in  Sind  and  the 
Punjab  for  ac^ricultural  implements,  turning,  and  lacquered  work.  Mathieu  in  Fl.  For. 
gives  the  weight  at  40  to  48  lbs.  per  cubic  foot. 

Nordlinger's  Sections,  vol.  1. 

2.  T.  dioica,  Roxb.  Fl.  Ind.  ii.  101 ;  Fl.  Br.  Ind.  i.  249 ;  Bedd.  Fl.  Sylv.  xx. ; 
Brandis  For.  Fl.  21,  t.  6;  Kurz  For.  Fl.  i.  83;  Gamble  Darj.  List  6;  Talbot  Bomb. 
List  14.  Vern.  Lei,  pilchi,  koan,  kachlei.  Ph.;  Gaz,  Ido,  jhau,  Sind;  Lai  jhait, 
Beng. ;  Jhau,  Hind. 

A  gregarious  shrub  or  small  tree.  Bark  grey,  with  reticulate 
cracks,  showing  the  red  inner  bark.  Wood  moderately  hard,  red, 
outer  portion  white.  Pores  small  to  moderate-sized,  in  groups  or 
short  radial  lines,  more  abundant  and  larger  in  the  spring  wood. 
MedvZlary  rays  very  prominent,  short,  fine  to  very  broad,  very 
prominent  on  a  radial  section.  The  distance  between  the  rays  is 
generally  three  or  four  times  the  transverse  diameter  of  the  pores. 

Throughout  India  from  Sind  and  the  Punjab  to  Assam,  S.  India  and  Burma. 

The  wood  is  chiefly  used  for  fuel,  for  baskets  and  brooms,  also  for  native  but- 
building.  The  galls  are  used  in  dyeing  as  a  mordant,  and  in  tanning;  also  as  an 
astringent  in  medicine.  It  gives  a  gum  of  a  bitter-sweet  flavour.  The  growth  is  very 
fast;  the  experiments  recorded  by  Minniken  in  his  Report  of  1878  on  the  Delhi  Bela 
plantation  give  an  average  rate  of  1*4  rings  per  inch  of  radius.  Weight,  49  Ibe.  per 
cubic  foot. 

lbs. 

P    888.    Multdn,  Punjab  (Shakespear) 48 

P1388.    Lahore,  Punjab  (Badeu-Powell) 61 

8.  T.  articulata,  Vahl. ;  Fl.  Br.  Ind.  i.  249 ;  Bedd.  Fl.  Sylv.  xx. ;  Brandis  For. 
FL  22,  t.  7 ;  Talbot  Bomb.  List  14.  T.  orientcdis,  L. ;  Stewart  Pb.  Plants  92.  Vern. 
Fardsj  faruxif  rukh,  ukhan,  kharlei,  narlei,  Pb. ;  Asrelei,  Sind. 
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A  moderate-sized  tree.  Bark  grey,  rough.  Wood  white,  mode- 
rately hard.  Annual  rings  indistinct.  Pores  moderate-sized,  often 
in  groups  or  subdivided  or  singly  between  the  medullary  rays,  scanty. 
Medullary  rays  short,  fine  to  very  broad,  the  distance  between  the 
rays  somewhat  greater  than  the  transverse  diameter  of  the  groups 
of  pores ;  prominent  on  a  radial  section  as  irregularly  shaped  plates, 
giving  the  wood  a  handsome  silver-grain. 

The  PuDJab  and  Sind,  Baluchistan,  extending  westward  to  Egypt,  often  cultivated. 

One  of  the  moet  important  trees  of  the  arid  regions.  It  sometimes  reaches  60  ft. 
in  height,  with  spreading  branches  and  the  general  appearance  of  a  conifer.  The  twigs 
are  often  hoary  with  a  saline  efflorescence.  The  wood  is  used  for  many  purposes — ^for 
ploughs,  Persian  wheels,  small  ornaments,  fuel,  and  charcoal.  The  green  wood  when 
bomt  gives  an  offensive  smell,  but  it  is  not  considered  a  good  railway  fuel.  The  bark 
and  the  galls  {Mai,  Pb. ;  Sakun,  Sind)  are  used  in  tanning.  The  wood  weighs  40  to 
60  lbs.  per  cubic  foot  when  seasoned,  92  lbs.  (according  to  Stewart)  when  green.  The 
growth  of  the  tree  seems  to  be  rapid,  for  Brandis  mentions  trees  that  have  reached  2  to 
3  ft.  in  girth  in  12  years,  and  one  which  measured  4  ft.  10  in.  at  15  years  old.  It 
reproduces  well  either  by  seed  or  from  cuttings ;  and  coppices  well.  The  Cerambycid 
borer  FachydUsus  holosericeus,  Fabr.,  has  been  found  in  this  tree  in  Dera  Ismael 
Khan. 

lbs. 

P886.    Multdn,  Punjab  (Shakespear) 61 

Nordlinger's  Sections,  vol.  6. 

4.  T.  erieoides,  Rottl.;  PI.  Br.  Ind.  i.  249;  Bedd.  Fl.  Sylv.  xx.;  Talbot  Bomb. 
List  14.    Vem.  Javra,  Merwara ;  Jao,  sardb^  sarata,  Mar. 

A  shinib.  Bark  dark  brown,  vertically  cleft.  Wood  moderately 
hard,  reddish-white.  Pores  small  to  moderate-sized,  often  in  groups 
and  more  numerous  in  the  inner  part  of  each  ring.  Medullary  rays 
moderately  broad,  the  distance  between  them  greater  than  the 
transverse  diameter  of  the  pores  or  groups  of  pores. 

Beds  of  rivers  in  Bengal,  Central,  Southern  and  Western  India.  A  pretty  heath- 
like shrub,  usually  found  associated  with  such  river-bed  plants  as  Rhahdia  viminea 
and  Homonoya  riparia, 

C  3648.    Kechki,  Palamow,  Chota  Nagpore  (Gamble). 
D  4168.    Eetavaram,  Kistna  (Gamble). 

2.  MYRICARIA,  Desvaux. 

The  genus  contains,  besides  the  species  given  below,  M,  elegans,  Boyle ;  FL  Br.  Ind, 
i.  250,  a  small  bush  of  the  inner  Western  Himalaya  and  Tibet,  where  it  is  very 
valuable  as  fuel.  T.  Thomson  in  "W.  Himalaya  and  Tibet,"  p.  162,  describes  the 
exceptional  growth  of  Myricarias  (he  does  not  say  which  species)  in  the  valley  of  the 
Pugha  river,  a  tributary  of  the  Indus,  in  Ladak,  occasioned  by  the  presence  of  hot 
springs.  The  trees  were  15  ft.  in  height,  with  trunks  5  to  6  in.  and  even  1  ft.  in  diameter, 
a  quite  exceptional  size  for  Myricaria, 

1.  M.  germanica,  Desv. ;  Fl.  Br.  Ind.  i.  250 ;  Brandis  For.  FL  23,  t.  8.  Vem. 
Bis^  shalakaty  kathi,  humhu,  Pb. ;  Ombu,  Lahoui. 

A  shrub  with  rough  brownish  bark.  Wood  hard,  white.  Annual 
rings  marked  by  porous  spring  wood.  Pores  small.  Medullary  rays 
broad,  short,  very  numerous  and  prominent. 

Inner  Himalaya  from  the  Punjab  to  Sikkim,  at  from  10-14,000  ft. 

This  shrub  is  very  common  along  the  rivers  in  the  inner  Himalaya,  and  oftew 


48  A  ALiNUAL  OF  INDIAN  TIMBERS 

affords  almost  the  only  woody  vegetation.    The  wood  is  used  for  fael,  and  the  branches 
as  fodder  for  sheep  and  goats. 

Ibe. 

H133.    Lahoul,  10,000  ft.  (Heyde) — 

E974.    Chumbi  Valley,  Tibet,  10,000  ft.  (Schlich)         .        .        .        .    — 
Nordlinger*s  Sections,  vol.  6  {Tamarix  germanica,  Linn.). 


Order  XIV.    HYPEEICINEiE. 

A  small  Order  of  two  Tribes,  each  of  a  single  genus. 

Tribe  I.  Hypericeae Hypericum. 

„    II.  Cratoxyleae Cratoxylon. 

1.  HYPERICUM,  Linn. 

St.  John's  Worts.  Small  shrubs  or  herbs,  of  small  importance,  but  with  showy 
yellow  flowers.  H.  cemuum,  Roxb.  Fl.  Ind.  iii.  400;  Fl.  Br.  Ind.  i.  253;  Vem. 
Fingniaro,  phiunli^  Jaunsar ;  Pivli^  Malkot,  is  a  small,  pretty,  large-flowered  shrub 
common  in  the  North-West  Himalaya  at  from  5-7000  ft.,  chiefly  on  rocks.  H, 
Eookerianum,  W.  and  A. ;  Fl.  Br.  Ind.  i.  254 ;  Gamble  Daij.  List  7,  is  a  tall  shrub 
of  the  Sikkim  Himalaya,  Ehasia  Hills,  and  Nilgiris,  with  handsome  golden  flowers, 
well  worthy,  like  H.  cemuumy  of  cultivation.  The  rest,  except  those  given  below,  are 
quite  unimportant. 

1.  H.  mysorense,  Heyne ;  Fl.  Br.  Ind.  i.  453. 

A  handsome  large  shrub.  Bark  brown,  thin,  cleft  both  vertically 
and  horizontally  into  small  rectangular  plates.  Wood  white  with  an 
orange-red  heartwood,  hard,  close-  and  even-grained,  smooth.  Pores 
very  small,  numerous.     Medullary  rays  very  fine,  extremely  numerous. 

Hills  of  S.  India  from  the  Konkan  to  the  Pulneys,  also  Ceylon  at  5-8000  ft. ; 
common  on  open  grassy  land,  and  very  conspicuous. 

W  3746.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 
W  4185.    Rallia,  Nilgiris,  6500  ft.  „ 

2.  H.  patulum,  Thunb.;  Fl.  Br.  Ind.  i.  254;  Gamble  Darj.  List  7.  Veru. 
Tumhomrif  sung  ryong,  Lepcha. 

A  handsome  shrub.  Bark  brown,  branchlets  red.  Wood  white, 
close-grained,  moderately  hard.  Pores  very  small,  scanty.  Medullary 
rays  fine,  very  numerous.  Annual  rings  marked  by  a  ring  of  larger 
pores  than  those  in  the  rest  of  the  wood. 

Himalaya  from  Chumba  to  Bhutan,  at  from  5-8000  ft.;  Khasia  Hills;  Eachiu 
Hills  in  Upper  Burma.  Yery  common  about  Darjeeling  on  open  hill-sides;  some- 
times used  for  hedges. 

lbs. 

E2861.    Darjeeling,  7000  ft.  (Gamble) 43 

2.  CRATOXYLON,  BL 

Five  species  of  trees  or  shrubs  of  Burma  or  the  Andaman  Islands.  C,  polyarUhum^ 
Korth. ;  Fl.  Br.  Ind.  i.  257,  and  C.  prunifolium.  Dyer  Fl.  Br.  Ind.  i.'  268  (C.  pruni- 
florurriy  Kurz  For.  Fl.  i.  84),  are  trees  of  the  Eng  and  other  forests  from  Martaban  to 
Tenasserim  and  the  Andamans.  C,  arborescens,  Bl. ;  Fl.  Br.  Ind.  i.  258,  is  a  large 
shrub  of  Tenasserim.  C.  formosum,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  258 ;  Kurz  i. 
85,  is  a  pretty  tree,  rather  rare  in  open  places  of  the  tropical  forests  of  S.  Andaman  ; 
oultiyated  in  Calcutta. 
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1.  C.  neriifolllim,  Kurz  For.  Fl.  i.  85;  Fl.  Br.  lad.  i.  257.    Vera.  Bebya,  Burm. 

A  tree.  Bark  dark-coloured,  rough.  Wood  dark  grey,  hard,  close- 
grained.  Pores  large,  in  short  narrow  wavy  irregular  patches  of 
loose  tissue.  Medmlary  rays  not  prominent,  fine,  numerous,  on  a 
radial  section  visible  as  a  silver-grain  of  dark  narrow  plates. 

Ghittagong  and  Burma,  in  the  drier  upper  hill  forests. 

Weight,  47  lbs.  per  cubic  foot.  According  to  Eurz,  the  wood  is  used  for  building 
purposes,  for  ploughs,  handles  of  chisels,  hammers,  and  other  implements.  In  the 
Mandalay  District  it  is  considered  a  good  fnel  (J.  W.  Oliver). 

Ib6. 

B312.    Burma  (1867) 47 


Order  XV.    GUTTIFERiE. 

An  important  Order  of  tropical  trees,  some  of  them  of  ^eat  value  as  timber-yielders, 
some  as  giving  the  valuable  pigment  called  *'  gamboge,'*  some  as  fruit-trees,  and  almost 
all  as  possessing  beautiful  flowers  and  foliage.  There  are  6  Indian  genera,  belonging  to 
two  tribes,  viz. — 

Tribe  I.  GarcinieiB     .        .        .    Garcinia,  Ochrocarpus. 
„   II.  Calophylleae .        .        .    Galophyllum,  Eayea,  Mesua,  PcecQoneuron. 

Since  the  publication  of  the  **  Flora  of  British  India,"  other  works,  such  as  Kurz' 
**  Forest  Flora  of  British  Burma,"  Trimen's  "Ceylon  Handbook,"  King's  "Materials  for 
a  Flora  of  the  Malay  Peninsula,"  Hooker's  "  Observations  on  Some  Species  of  Garcinia  *' 
(jJowm.  Linn.  Soc.^  xiv.  484),  and  finally  the  Monograph  of  the  Guttiferaa  by  J.  Vesque, 
which  forms  vol.  8  of  De  Gandolle's  "Monograpbi»  Phanerogamarum,"  1894,  have 
appeared ;  and,  after  consideration,  it  seems  best  to  adopt  the  species  as  given  in  the 
last-mentioned,  and  in  the  order  given,  as  far  as  possible. 

Wood  usually  reddish,  generally  with  a  distinct  heartwood,  and 
marked  by  characteristic  faint  concentric  lines,  which  are  often 
interrupted.  Pores  variable  in  size,  usually  rather  large,  single  or 
in  more  or  less  oblique  wavy  lines.  Medullary  rays  fine  or  very  fine, 
clearly  marked. 

Tribe  L    GARCINIEJ!. 
1.  GARCINIA,  Linn. 

A  large  genus  of  evergreen,  opposite-leaved  trees,  usually  with  a  yellow  juice, 
generally  giving  a  more  or  less  useful  description  of  gamboge.  They  are  almost  entirely 
tropical  trees,  none  extending  to  the  Punjab  or  North-West  Provinces  and  very  few 
even  to  the  North-East  Himalaya.  The  Genus  is  subdivided  into  two  Subgenera, 
Xanthochtmus  with  5,  and  Euoarcinia  with  31  species. 

Wood  moderately  hard  or  hard,  close-grained,  yellowish-white,  red 
or  grey,  with  numerous  and  characteristic  wavy  bands  of  loose  texture. 
Pores  scanty,  small  to  large.     Medullary  rays  usually  fine. 

The  following  extract  from  an  official  report,  obtained  from  the  Madras  Mail  of 
Nov.  17,  1885,  will  explain  the  value  of  the  species  of  Garcinia  as  gamboge- 
yielders : — 

**  The  Collector  of  Malabar  reports  that  there  are  four  species  of  Garcinia  indigenous 
'  in  the  forests  of  his  district.  Q)  Oarcinia  Morella  grows  on  the  Peria  ghdt  in  the 
'  extreme  north-west  portion  of  the  Wynaad  taluq,  up  to  an  elevation  of  about  1500  ft. 

*  This  species  yields  the  tree  gamboge  of  commerce.  There  is  a  considerable  export 
'  from  Ceylon,  but  none  from  the  district.  (2)  Garcinia  pictoria  is  widely  distributed 
'  and  ]b  found  growing  along  the  slopes  of  the  Western  Ghdts,  from  1-4000  ft.  elevation 

*  It  is  very  abundant  in  the  Chenat  Nair  forests,  and  fairly  common  every  whete.    \ 

11 


60  A  MANUAL  OF  INDIAN  TIMBERS 

yields  an  excellent  pigment,  samples  of  which  were  Rent  to  the  International  Forestry 
Exhibition,  Edinburgh,  last  year ;  also  to  the  Calcutta  Exhibition.  The  gamboge  is 
collecteti  by  lightly  scraping  the  moss  and  the  old  bark  of  the  stems  of  the  trees,  and 
then  pricking  them  all  over,  with  an  instrument  resembling  a  hair-brush,  with  wire 
nails  fixed  in  it  at  intervals  of  ^  inch  apart.  The  work  should  be  done  Ifom  December 
to  March,  when  there  is  no  rain.  The  gamboge  collects  in  little  tears,  about  the  size 
of  a  small  pea,  in  from  three  to  four  days,  and  is  quite  hard  in  a  week,  when  it  can  be 
collected.  The  cost  of  collection  amounts  to  about  Rs.l  8a.  per  pound,  which  is  ha 
much  as  the  product  is  worth  in  the  London  market,  hence  there  is  no  trade  in  it  here. 
A  second  way  of  collecting  the  gamboge  is  to  clean  the  bark  of  the  trees  of  all  extraneous 
matter,  and  then  to  strip  it  off,  pound  and  boil  it.  A  yellow  extract  is  thus  obtained, 
which  when  inspissated  yields  a  golden-brown  gamboge  of  inferior  quality  worth  about 
6d.  a  pound.  The  stripping  of  the  bark,  of  course,  kills  the  tree.  The  method  is, 
therefore,  a  wasteful  and  expensive  one.  The  fruits  of  both  species  are  rich  in  gamboge, 
and  the  seeds  yield  an  oil.  (3)  Oarcinia  Xanthochymus,  This  species  is  indigenous 
to  the  ghdt  forests  above  Earimpoya,  in  Nilambur.  It  bears  a  large  golden-coloured, 
thin-skinned  edible  fruit  of  a  pleasant  sub-acid  flavour,  in  bunches  of  3  or  4  together. 
It  is  cultivated  at  Calicut  and  in  the  Wynaad,  and  is  a  tree  of  exceedingly  slow  growth. 
Tite  gamboge  yielded  by  it  is  resinous,  and  worthless  as  a  pi^sment.  •  (4)  Oarcinia 
Caiiibogia.  A  very  common  tree  on  the  Western  Ghdts,  up  to  4500  feet,  where,  how- 
ever, it  rarely  exceeds  20  ft.  in  height.  It  yields  a  translucid  resinou!^  gamboge  useless 
as  a  pigment.  The  fruit  is  ribbed,  and  of  a  bright  canary  colour.  The  aril  is  edible, 
being  of  a  pleasant  sub-acid  like  the  mangosteen.  The  rind  of  the  fruit  when  green  is 
intensely  acid,  and  is  used  by  the  Eurumbers  and  other  wild  tribes  as  a  substitute  for 
tamarind  in  their  curries.  The  seeds  yield  an  oil.  (5)  Oarcinia  purpurea, — ^A  very 
rare  tree  on  the  ghdts,  but  cultivated  at  Calicut  for  the  sake  of  its  edible  fruit,  which 
is  of  a  bright  purple  colour.  It  yields  a  gamboge  which  might  be  used  as  a  pigment. 
Oardnias  travancorica  and  Wightii  are  both  said  to  yield  excellent  pigments,  but  they 
do  not  occur  in  this  district.  The  Collector  of  the  Nilgiris  reports  that  the  Oarcinia 
pictoria  does  not  grow  in  his  district." 

Subgenus  I.    XANTHOCHYMUS. 

Five  species.  O,  nuiktbarica,  Talbot  in  Journ.  Bomb.  Nat.  Hist.  Soc.  xi.  234 
{G.  ovaJi/olia,  Hook.  f.  var.  macrantha ;  Fl.  Br.  Ind.  i.  269),  is  a  small  or  moderate- 
sized  tree  of  the  Western  Ghdts,  common  in  evergreen  forests  about  Gairsoppa.  0. 
andanianica,  Eing  Journ.  As.  Soc.  Beng.  lix.  170  ((?.  dfwZcw,  Eurz  For.  Fl.  i.  92),  is 
an  evergreen  tree  of  the  Andaman  Islaods. 

1.  G.  spicata.  Hook.  f. ;  Trimen  Fl.  Ceyl.  i.  98.  O.  ovalifolia.  Hook.  f. ;  Fl. 
Br.  Ind.  i.  269  ;  Talbot  Bomb.  List  15.  Xanthochymus  ovali/olius,  Roxb.  Fl.  Ind.  ii. 
632;  Bedd.  Fl.  Sylv.  xxi.  Vem.  Ealdiy  Mar.;  Kokottai,  Tam. ;  Elagohatu^gonapanay 
Cingh. 

A  small  or  medium-sized  evergreen  tree.  Bark  thick,  smootlj, 
olive-green  or  brownish,  wrinkled  in  horizontal  folds.  Wood  yellowish- 
white,  hard,  close-grained,  with  numerous  concentric  white  bauds 
which  are  slightly  wavy  and  occasionally  broken.  Pores  scanty, 
moderate-sized.  Medullary  rays  fine,  numerous,  long,  making  a 
pretty  silver-grain. 

Forests  of  both  coasts  of  the  Western  Peninsula :  on  the  west,  in  the  Eonkan, 
Kanara,  Malabar  and  Travancore  in  evergreen  forests ;  on  the  east,  in  the  Northern 
Circars  and  Carnatic,  common  in  Striharikota  forest ;  Ceylon,  in  the  dry  region,  common 
about  Jaffna. 

lbs. 
W4727.    Travancore  (Bourdillon) 59 

D  4257.    Striharikota,  Nellore  (Brougham) 61 

2.  G.  Xanthochymus,  Hook,  f.;  Fl.  Br.  Ind.  i.  269;  Kurz  For.  Fl.  i.  93; 
Talbot  Bomb.  List  15.  Xanthochymus  picioriua,  Koxb.  Fl.  Ind.  ii.  633;  Bedd.  FL 
Sylv.  t.  88.  Vem.  Tepor,  Ass. ;  Maoshla^  Phekial ;  Dampd,  Hind. ;   Tamal^  Beng. ; 
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Mukki,  Tam. ;    Iwara   'iri£inadif  tamalamu,  chitakamrakUf   Tel, ;   Divarige,  janagi, 
deavkai,  Kan. ;  Ana-vdya^  Trav.  Hills ;  Madaw^  Burm. 

A  medium-sized  evergi*een  tree.  Bark  brpwn,  \  in.  thick,  exfoli- 
ating in  small  roimd  scales.  Wood  dark  greyish- brown,  very  hard 
and  close-grained;  concentric  bands  thin,  white,  numerous.  Pores 
very  scanty,  moderate-sized,  scattered  and  unevenly  distributed. 
MedvUary  rays  fine,  white,  numerous  but  irregular. 

Eastern  Himalaya  and  E.  Bengal ;  Western  Coast  from  Kanara  southwards  throng  h 
Ckx>rg  and  Nilgiris ;  Eastern  Coast  in  the  N.  Circars ;  throughout  Burma ;  Andaman 
Islands. 

The  wood  is  strong  and  good,  but  apparently  not  used.  The  yellow  gum  is  copious, 
but  apparently  useless  as  gamboge.  The  fruit  is  yellow,  about  the  size  of  a  small 
apple,  and  very  acid ;  it  is  sometimes  used  like  the  fruit  of  Q,  indica^  by  drying  the 
pulp  in  the  sun,  when  it  is  eaten  in  curries  or  used  in  medicine  (see  Pharmacogr.  Ind. 
i.  166).    (Vera.  Amsul^  kokam,  onth,  osht)    The  bark  is  used  as  a  dye  in  Assam. 

lbs. 
C  3826.    Mahendragiri,  Ganjam,  4000  ft  (Gamble)       ....    57 

3.  G.  Imberti,  BourdiUon  in  Joum.  Bomb.  Nat.  Hist.  Soc.  xii.  349. 

A  moderate-sized  tree.  Bark  brown  and  white,  smooth,  \  in. 
thick.  Wood  yellowish -grey,  hard,  with  very  numerous  regular, 
pale,  close,  wavy  concentric  lines  of  loose  texture.  Pores  small, 
scanty.     MediiUary  rays  fine,  white,  irregular. 

Evergreen  forests  of  S.  Travancore,  above  3000  ft. 

lbs. 
W  4691.     Travancore  (BourdiUon) 56,  P  =  685 

Subgenus  II.    EUGARCINIA. 

The  si^ecies  are  grouped  by  Vesque  in  four  sections. 

tSection  1.     Mangostana.     About  16  species. 

G,  merguensisy  Wight;  Fl.  Br.  Ind.  i.  267  ;  Kurz  For.  Fl.  i.  89,  is  an  evergreen  tree? 
of  Tenasserim  ;  and  G.  eagenioBfoUa,  Wall. ;  Fl.  Br.  Ind.  i.  268,  is  also  found  there 
and  in  the  Andamans.  In  the  Andaman  Islands  also  occur  O.  Lanessanii^  Pierre ; 
Vesque  Monog.  358  ((?.  CadelUanay  King),  a  tree;  G.  Kurzii,  Pierre,  a  shrub;  and 
O.  Kingii,  Pierre,  apparently  also  a  shrub.  In  the  Nicobar  Islands  is  found  G. 
Homhroniana,  Pierre,  a  tree  with  quadrangular  branchlets.  In  Eastern  Bengal  there 
are  5  species.  G.  peduncidata,  Roxb.  Fl.  Ind.  ii.  625 ;  Fl.  Br.  Ind.  i.  264 ;  Gamble 
Darj.  List  7;  Vern.  Tikul,  tikiir,  Beng. ;  Dor  tekera.  Ass.,  is  a  tree  of  Rungpore, 
Goalpara  and  Sylhet,  with  a  large  fruit,  weighing,  according  to  Roxburgh,  2  lbs.,  of 
a  yellow  colour  and  very  acid.  I^xburgh  recommended  its  being  dried  and  preservetl 
as  a  substitute  for  limes.  The  tree  is  often  cultivated,  and  the  wood  is  '*  used  for  planks, 
*  benms  and  ordinary  building  "  (Mann).  G.  anomdla,  PI.  and  Trian. ;  Fl.  Br.  Ind.  i. 
266 ;  Kurz  For.  Fl.  i.  89 ;  Vern.  Usaqiteng,  Ass.,  is  a  small  tree  ot  the  Khasia  and 
Jaintia  Hills  and  the  hills  of  Martaban  in  Burma  at  3-6000  ft.  G*  Keeniana,  Pierre 
is  a  tree  of  Cachar.  G,  affiniSf  Wall.  (G,  cortiea,  Chois. ;  Fl.  Br.  Ind.  i.  260 ;  Kurz 
For.  Fl.  i.  88),  is  a  small  tree  of  Sylhet.  G.  airoviridis,  Griflf. ;  Fl.  Br.  Ind.  i.  266,  is 
found  at  Tabong  in  Upper  Assam. 

4.  G.  teppnophylla,  Thw. ;  Fl.  Br.  Ind.  i.  268  ;  Bedd.  Fl.  Sylv.  xxi. ;  Trimen 
Fl.  Ceyl.  i.  97.    Vern.  Kokatiga,  Cingh* 

A  small  tree.  Bark  greyish-brown,  very  smooth.  Wood  hard, 
close-grained,  deep  orange-brown  streaked  with  yellow;  with  promi- 
nent regular  concentric  pale  bands.  Pores  moderate- sized  to  large, 
very  scanty,  prominent  on  a  vertical  section.  MeduUary  rays 
numerous,  moderately  broad. 
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Low  country  of  Ceylon  and  up  to  4000  ft. 

This  is  a  beautiful  wood,  which  deserves  to  be  better  known,  unless  by  some  chance 
or  other  Mendis  has  made  a  mistake.  The  structure  of  his  specimen,  however,  agrees 
with  Oarcinia,  and  I  see  np  reason  to  doubt  it.  Beddome  speaks  of  the  wood  as 
weighing  58  to  60  lbs.  per  cubic  foot,  and  as  well  adapted  for  bridge  building  and 
framing,  easily  worked,  but  unsuited  to  joinery  because  apt  to  split. 

lbs. 
Ceylon  Collection  (new),  No.  76  (Mendis) 66 

5.  G.  Stipulata,  G.  And. ;  Fl.  Br.  Ind.  i.  267 ;  Gamble  Daij.  List  7.  Vem. 
Sanakadan,  Lepcha. 

A  tree  with  brown  bark.  Wood  light  orange-yellow,  moderately 
hard,  close-grained.  Pores  moderate-sized,  sometimes  subdivided. 
MedvMary  rays  moderately  broad,  numerous.  Numerous  wavy  con- 
centric bands  of  soft  texture,  and  of  colour  lighter  than  the  rest  of  the 
wood,  often  anastomozing. 

Sikkim  and  Bhutan  iu  damp  forests  up  to  4000  ft. 

The  fruit  is  yellow  and  sometimes  eaten  by  Lepcbas.  It  gives  a  yellow  gum, 
chiefly  from  the  fruit,  but  it  does  not  seem  to  be  used. 

E  3352.    Kalimpdng,  Darjeeling,  4000  ft.  (Gamble). 

6.  G.  travancOFica,  Bedd.  Fl.  Sylv.  1. 173 ;  FI.  Br.  Ind.  i.  268.  Oarcinia  sp. 
No.  2  in  Bedd.  Fl.  Sylv.  xxi.     Vero.  MalampoTigu,  Tlnnevelly. 

A  large  tree.  Wood  yellowish-brown,  sapwood  pale  yellow,  hard, 
heavy,  close-grained.  Pores  small,  in  wavy  somewhat  concentric 
anastomozing  lines.  MedvMary  rays  fine  to  moderately  broad,  long, 
numerous,  showing  a  pretty  silver-grain  on  a  radial  section.  Annual 
rings  not  prominent. 

Gh^t  Forests  of  Travancore  and  Tinnevelly,  at  3-5000  ft. 

Beddome  says, ''  Every  portion  of  the  tree  yields  an  abundance  of  bright  yellow 
'  gamboge,  not  yet  examined."    Apparently  no  information  has  since  become  available. 

llM. 

W4693.    Travancore  (Bourdillon) 49 

7.  G.  MangOStana,  Linn.;  Roxb.  Fl.  Ind.  ii.  618;  Fl.  Br.  Ind. i. 260;  Kurz  For. 
Fl.  L  87.    The  Mangosteen.    Yern.  ilfan^us^Ti,  Hind.,  Beng. ;  itfm^u^,  Burm. 

An  evergreen  tree.  Bark  dark  brown  or  almost  charcoal-black, 
inner  bark  yellowish.  Wood  brick-red,  hard.  Pores  moderate-sized, 
scanty,  single  or  in  small  groups  surrounded  by  loose  tissue,  the 
groups  very  irregularly  run  together  into  more  or  less  concentric 
patches,  sometimes  long  and  continuous,  more  often  subdivided. 
Medullary  rays  moderately  broad,  not  very  numerous,  of  the  same 
colour  as  the  patches. 

Malay  Peninsula  (doubtfully  wild);  cultivated  in  Tenasserim  and  in  special 
localities  in  India,  as  at  Barliydr  in  the  Nilgiri  Hills. 

This  is  the  tree  that  yields  the  Mangosteen  fruit,  considered  by  many  as  the  finest 
fruit  of  the  Eastern  tropics.  Heifer  says  that  one  tree  may  yield  1000  fruits  yearly^ 
valued  at  B8.3  per  100,  and  one  tree  at  Barliydr  has  been  said  to  yield  1200  fruits. 
The  rind  of  the  fruit  is  used  in  tanning  and  as  a  medicine.  For  successful  cultivation 
a  very  hot  and  moist  and  uniform  climate  is  required,  and  it  has  never  been  successfully 
grown  in  Northern  India. 

Singapore — ^Kew  Museum  (Eidley). 
Java —  „  „        (Scheffer). 
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B.  G.  speeiosa.  Wall ;  Fl.  Br.  Ind.  i.  260 ;  Kurz  For.  Fl.  L  88.  Vem.  Fayava, 
Barm. 

An  evergreen  tree.  Bark  thin,  greyish-black.  Heartwood  red, 
very  hard,  cross-  and  close-grained,  with  numerous  short,  wavy, 
transverse  bands.  Pores  small,  very  numerous.  Medullary  rays 
very  fine,  uniform,  equidistant,  not  velry  distinct. 

Tenasserim  and  the  Andaman  Islands. 

Weight,  according  to  Major  Protheroe,  72  lbs. ;  our  specimens  give  only  52  lbs.,  and 
Wallich  (Nos.  73,  74,  Garcinia  sp.,  Pullowa)  45*5  lbs. 

The  wood  is  used  for  house  and  bridge  posts,  and  other  purposes ;  and  it  is  said 
to  be  used  by  the  Andamanese  to  make  bows.  According  to  Yesque,  thin  species  does 
not  occur  in  the  Andamans,  and  our  tree  should  be  O.  Kurzii,  Pierre,  but  he  seems 
to  have  ignored  King^s  remarks,  in  view  of  which  no  change  is  made  here.    Eurz 

clearly  identifies  the  timber  tree  as  (7.  speciosa. 

lbs. 

B   504.    Andaman  Islands  (General  Harwell) 52 

B  2492.  „  „      (Home,  1874,  No.  18) 52 

Two  specimens  marked  B  2493,  Pantagahy  No.  20  (51  lbs.),  and  B  2500, 
Fhungnyety  No.  19  (62  lbs.),  brought  by  Home  from  the  Andamans  in  1874,  resemble 
O,  speciosa,  but  the  pores  are  in  short  radial  lines  and  the  medullary  rays  more 
distinct. 

B  2206  (47  lbs.),  received  from  the  Andamans  in  1866  under  the  name  of  J%tnganee, 
is  similar  in  structure  to  B  2493  and  2500,  but  the  pores  are  larger. 

These  specimens  probably  belong  to  one  of  the  other  Andaman  tree  Gkurcinias, 
G,  Kingiiy  rierre,  or  G.  Lanessaniy  rierre. 

Section  2.     Canibogia.    Six  species. 

G.  lancece/olia,  Roxb.  Fl.  Ind.  ii.  623 ;  FL  Br.  Ind.  i.  263 ;  Kurz  For.  Fl.  i.  91 ; 
Vern.  Kan  tekeroy  Ass. ;  KirinduVy  Sylhet,  is  a  small  tree  of  the  forests  of  Assam, 
Sylhet,  the  Ghittagong  Hills  and  the  Eachin  Hills  of  Burma.  G,  microstigmay  Kurz 
For.  FL  i.  91,  is  a  shrub  of  South  Andaman. 

9.  G.  panlculata,  Roxb.  Fl.  Ind.  ii.  626 ;  Fl.  Br.  Ind.  i.  266 ;  Kurz  For.  Fl.  i.  92. 
Vem.  BUbbi-kowa,  Sylhet. 

An  evergreen  tree.  Bark  very  thin,  grey,  peeling  off  in  small  thin 
flakes.  Wood  reddish-grey,  moderately  hard ;  with  very  minute 
closely-packed  pale  concentric  bands.  Pores  moderate-sized,  scanty. 
Medullary  rays  fine  to  moderately-broad,  not  numerous. 

Eastern  Himalaya,  Khasia  Hills,  Sylhet  and  Ghittagong,  up  to  3000  ft. 
Fruit  edible,  resembles  the    mangosteen.    I  do  not    feel  very  certain  of    the 
identification  of  the  specimen. 

Ib6. 

E4882.    Sylhet  (Babu  Kripa  Nath  De) 39 

10.  G.  echinocaFpa,  Thw.;  Fl.  Br.  Ind.  i.  264;  Bedd.  Fl.  Sylv.  xxL;  Trimen 
Fl.  Ceyl.  L  96.    Vern.  Pura,  Trav.  Hills ;  Madol,  Cingh. 

A  tree,  40  to  50  ft.  high.  Wood  dark  red,  hard,  heavy.  Pores 
moderate-sized,  in  more  or  less  concentric  bands  of  soft  texture  and 
light  colour.  Medullary  rays  fine  to  moderately  broad,  not  numerous, 
showing  a  marked  silver-grain. 

Moist  region  of  Ceylon,  1-6000  ft. ;  Travancore,  in  evergreen  forests  2-4000  ft. 
*' Easily  recognized  by  its  numerous  aerial  roots,  which  are  copiously  produced 

*  from  the  lower  part  of  the  stem,  as  in  the  mangroves  "  (Trimen).    "  Wood  largely  used 

*  for  shingles  in  Ceylon "  (A.  F.  Broun).    The  seeds  give  an  oil  which  is  used  for 
burning. 


Ib8* 


W4692.    Travancore  (Bourdillon) 51 
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11.  G.  indiea,  Chois. ;  Fl.  Br.  Ind.  i.  261 ;  Talbot  Bomb.  List  15.  G.  ^rpurea, 
Roxb.  Fl.  Ind.  ii.  624;  Bedd.  FL  Sylv.  xxi.  Vern.  Brindall,  Goa;  Murgal,  Kan.; 
Bhainid,  ratambaf  Mar.  ;  Kokum,  Hind. 

A  slender  tree  with  drooping  branches.  Bark  h'ght  brown,  rather 
shiny,  very  thin,  smooth.  Wood  greyish-white,  hard;  many  dark 
concentric  lines,  resembling  annual  rings,  without  or  with  very  few 
pores ;  very  numerous,  wavy,  narrow,  anastomozing  white  bands,  in 
which  the  few  scanty  moderate-sized  pores  appear.  Medullary  rays 
moderately  broad,  white,  regular. 

Western  India,  forests  of  the  Ronkan,  Eanara,  Coorg  and  Wynaad  ;  often  planted. 

Fruit  the  size  of  a  small  orange,  purple,  edible,  sometimes  called  "  Wild  mangosteen.*' 
An  oil,  called  "  Kokam  butter,*'  is  obtained  from  the  seeds  aud  used  for  food  and  as  a 
medicine  (see  also  Watt  Diet.  Econ.  Products,  vol.  iii.  467). 

Ib6. 

W4303.    S.  Kanara  (Peake) 49 

12.  G.  Cambogia,  Desr. ;  Fl.  Br.  Ind.  i.  261;  Roxb.  Fl.  Ind.  ii.  621 ;  Bedd.  Fl. 
Sylv.  t.  85 ;  Talbot  Bomb.  List  15  ;  Trimen  Fl.  Ceyl.  i.  95.  G.  coiiicarpa,  Wight ; 
Bedd.  Fl.  Sylv.  xxi.  Vern.  Aradal,  npagi  mara,  manthuUi^  Kan. ;  Heda,  Badaga ; 
Korakkaipuli,  Tam. ;  Kodaptili,  pinaru,  Mai. ;  Goraka,  Cingb. 

A  small  evergreen  tree.  Wood  grey,  sometimes  patched  with  red, 
shining,  hard,  close-grained,  smooth ;  concentric  bands  forming  trans- 
verse bars,  very  numerous,  white  and  prominent.  Pores  small  and 
very  small,  in  short  radial  lines,  between  the  closely  packed,  uniform, 
fine  "medullary  rays. 

Western  Coast  and  Ceylon,  ascending  to  6000  ft.  on  the  Nilgiris. 

Beddome  Fays  the  wood  would  answer  for  common  furniture.  Bourdillon  gives  the 
weight  at  47  lbs.,  P  =  608. 

Thwaites  states  that  this  tree  yields  a  yellow  insoluble  gum,  which  is  consequently 
valueless  as  a  pigment.  It  is,  however,  said  to  be  soluble  in  spirits  of  turpentine,  and 
to  form  a  beautiful  yellow  varnish.  Mr.  Cherry  says  it  gives  an  oil  which  is  used  in 
medicine.  **  1'he  fruit  is  eaten ;  it  is  of  a  pleasant  acid  taste  "  (A.  F.  Broun).  The  rind 
of  the  fruit  is  acid,  and  is  said  to  be  used  by  Eurumbers  as  a  substitute  for  tamarind  in 

their  curries. 

lbs. 

W    846.    South  Kanara  (Cherry) 54 

W  4625.    Travancore  (Bourdillon) 46 

Section  3.     Oxycarpiis.    Two  species. 

G.  succi/olia,  Kurz  For.  Fl.  i.  91  (G.  loniceroides,  T.  And. ;  Fl.  Br.  Ind.  i.  264), 
s  an  evergreen  tree  of  the  swamp  forests  of  the  Irrawaddy  and  Sittang  deltas. 

13.  G.  Cowa,  Roxb.  Fl.  Ind.  ii.  622  ;  Fl.  Br.  Ind.  i.  262 ;  Kurz  For.  Fl.  i.  90.  G. 
Kijdia,  Koxb.  Fl.  Ind.  u.  623  ;  Kurz  For.  Fl.  i.  90.  Vern.  C(ma,  Hind. ;  TaungthaU, 
Burm. 

A  tall  evergreen  tree  with  round  stem.  Bark  dark  grey.  Wood 
greyish-white,  moderately  hard,  with  many  wavy,  fine,  concentric 
bands  of  soft  tissue.  Pores  moderate-sized  to  large,  scanty,  often 
subdivided.     Medullary  rays  fine  to  broad,  short. 

Eastern  Bengal,  Assam,  Ghittagong,  Burma  and  the  Andaman  Islands. 

Weight,  42  lbs.  per  cubic  foot  (Brandis,  1862,  No.  19,  also  Kurz) ;  our  specimens 
give  an  average  of  40  lbs.  Kyd  gives  weight  47  lbs.,  P  =  815.  Wood  not  used.  Is 
said  to  give  a  kind  of  gamboge  of  a  rather  different  colour  to  that  produced  by  (?. 
Morella,  insoluble  in  water,  but  soluble  in  turpentine,  and  so  affording  an  excellent 
yellow  varnish. 

lbs. 

B    549.    Martaban  (Seaton) 43 

B3148.    Burma  (Brandis,  1862) 37 

Nordlinger's  Sections,  vol.  4. 
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Section  4.    Hebradendron,    Seven  species. 

G,  Choisyana,  Wall. ;  Fl.  Br.  Ind.  i.  265,  is  a  tree  of  Tavoy.  G,  heterandra^  Wall. ; 
Fl.  Br.  Ind.  i.  265.  {G,  dlipticay  Wall.;  Kurz  For.  Fl.  i.  92);  Vern.  Tha^iattaw^ 
Burm.,  is  a  tree  of  the  hills  of  Burma  up  to  3000  ft.,  said  by  Kurz  to  have  a  soft  white 
wood  and  to  give  a  superior  quality  of  gamboge.  A  sample  obtained  from  Tavoy  and 
analyzed  gave :  resin  76*5  per  cent.,  gum  23*5,  so  that  it  is  only  partially  soluble 
(R.  A.  Mack,  cf.  Ind.  For.  xi.  392,  1885).  G,  pictoria,  Roxb.  Fl.  Ind.  ii.  627 ;  Bedd. 
FJ.  Sylv.  t.  87  {G.  Mardla,  Desr. ;  Fl.  Br.  Ind.  i.  264,  part),  is  a  tree  of  the  Western 
Gbdts,  especially  Eanara  and  Malabar,  from  1-4000  ft.,  and  abundant  in  the  Ghenat 
Nair  forests.  It  gives  an  excellent  gamboge,  which  is  obtained  either  by  scraping  off 
the  dead  outer  ba&  and  then  pricking  the  stem  and  collecting  the  small  tears  which 
exude,  or  by  stripping  the  bark,  pounding  it,  and  boiling. 

G.  ccUycincif  Kurz,  is  a  tree  of  the  Nicobar  Islands.  G,  eUiptica,  Hook.  f.  and  Th., 
is  a  tree  of  the  Khasia  Hills,  Sylhet  and  Eastern  Bengal. 

14.  G.  Morella,  Desr. ;  Fl.  Br.  Ind.  i.  264 ;  Bedd.  Fl.  Sylv.  t.  86 ;  Talbot  Bomb. 
List  15 ;  Trimen  Fl.  Ceyl.  i.  96.  The  Gamboge  tree.  Vern.  Aradal,  arsina  gurgi, 
hardata,  punar  puli,  kanhutakey  Kan. ;  Kana-goraka,  Cingh.  The  gum  resin,  Gota 
gamha.  Hind. ;  Makki,  Tarn. ;  Btvachinniy  Mar. ;  Chigiri,  I'rav.  Hills ;  Gokatu, 
Cingh. 

An  evergreen  tree.  Wood  yellow,  hard,  mottled,  with  numerous, 
wavy,  concentric  bands  of  soft  texture.  Pores  large,  subdivided. 
MeduLLa/ry  rays  moderately  broad. 

Forests  of  the  Khasia  Hills,  Eastern  Bengal,  Western  Coast  and  Ceylon. 

The  tree  which  produces  the  true  gamboge.  The  gum  is,  however,  not  collected  in 
the  forests  of  South  India,  and  the  chief  trade  supply  is  obtained  from  Siam.  Whether 
it  woold  not  be  advisable  to  do  more  with  the  Indian  gum  and  to  cheapen  its  cost  of 
production  by  growing  it  in  regular  plantations  in  suitable  places  in  Kanara  and 
Malabar,  is  well  worth  consideration.  In  Ceylon  it  is  usually  collected  by  cutting  a 
thin  slice  ofif  the  bark  of  the  tree  here  and  there  of  the  size  of  the  palm  of  the  hand. 
On  the  flat  space  thus  exposed  the  gum  collects,  and  is  scraped  off  when  sufficiently 

dried. 

lbs. 
No.  14,  Ceylon  Collection,  old  (marked  Camhogia  Gutta,  Vern.  Cocatiye)  56 

E  3365  is  a  specimen  of  the  wood  of  a  Garcinia  from  Burkhal,  Chittagong  Hill 
Tracts.  Bark  thin,  brown.  Wood  reddiah-white,  moderately  hard.  Pores  large,  scanty, 
often  subdivided.  Medullary  rays  fine  to  broad.  Numerous,  wavy,  concentric  bands 
of  soft  tissue  across  the  rays.     It  may  belong  to  G.  elliptica. 

15.  G.  Wigrhtii,  T.  And. ;  Fl.  Br.  Ind.  i.  265.  Vern.  Puli  maranga,  Mai. ;  Koli- 
vala,  Trav.  Hills. 

A  small  tree  (?).  Wood  white,  hard,  close-grained,  with  narrow 
concentric  wavy  anastomozing  bands  of  light  tissue.  Pores  small. 
MedvUary  rays  fine  to  moderately  broad,  long,  rather  scanty. 

Forests  of  Southern  India ;  in  Travancore  on  river-banks  up  to  500  feet. 

The  gamboge  of  this  species  is  very  soluble  and  yields  a  good  pigment  (T.  Anderson). 

lbs. 

\V.  4724.     Travancore  (Bourdillon) 59 

2.  OCHROCARPUS,  Thouars. 

Two  species. 

L  0.  longifolius,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  270 ;  Bedd.  Fl.  Sylv.  t.  89 ; 
Talbot  Bomb.  Litit  15.  Vern.  CMwnawa,  Uriya;  Suringi,  Mar.;  Sura'ponna,Te\.; 
Wtindi,  punayy  surungi,  suragi,  gardundi,  Kan. 

A  large  evergreen  tree.  Bark  reddish-brown,  J  inch  thick, 
exuding  a  red  gum.     Wood,  red,  hard,  close-  and  even-grained.    Pores 
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moderate-sized.  Medullary  rays  moderately  broad,  very  numerous, 
the  distance  between  them  equal  to,  or  less  than,  the  diameter  of  the 
pores.  Annual  rings  marked  by  a  dark  line.  Lines  of  soft  texture 
numerous,  but  indistinct.  Numerous  resin-ducts  in  radial  long  cells, 
which  appear  as  shining  lines  on  a  horizontal,  and  black  points  on  a 
vertical  section. 

Western  India  from  Bombay  through  the  Eonkan  and  N.  Eanara  to  Malabar. 
Cultivated  in  Orissa  and  the  N.  Gircars  and  elsewhere. 

A  handsome  tree.  The  small  forest  of  Eobori  near  Khurdha  in  Orissa  is  interesting. 
It  was  planted  on  an  area  of  about  12  acres  by  a  former  Raja  of  Khurdha,  and  was 
thriving  well  in  1880.  Beddome  says  the  flower-buds  are  used  for  dyeing  silk.  Skinner, 
No.  35  (Calophyllum  longifolium.  Wall.),  gives  weight  45  lbs.,  P  =  546.  Growth  in 
Orissa  moderate,  8  rings  per  inch  of  radius.  The  flower-buds  are  used  to  dye  silk 
(T.  Cooke). 

Ib6. 

C  3513,  3524.    Kohori,  Khurdha,  Orissa  (Gamble)        ....     55 

2.  0.  Siamensis,  T.  And. ;  Fl.  Br.  Ind.  i.  270 ;  Kurz  For.  Fl.  i.  94  (also 
0.  nervosus,  Kurz  For.  Fl.  i.  94  according  to  Vesque).    Vern.  Talapi,  Burm. 

An  ever^een  tree.  Bark  brown,  J  inch  thick,  with  prominent 
lenticels.  TVood  dark  red,  hard,  close-  and  even-grained.  Annual 
rings  marked  by  a  dark  line.  Pores  moderate-sized,  very  scanty, 
unevenly  distributed.  Medullary  rays  fine  to  moderately  broad, 
numerous,  causing  a  neat  silver-grain.  Kesin-ducts  as  in  0.  longi- 
folium. 

Burma,  in  the  Pyinmana  and  Prome  Hills,  the  Arracan  Yoma  and  the  Eng  forests 
of  Martaban. 

An  excellent  wood,  but  the  growth  of  the  tree  is  apparently  slow,  about  15  to  16 
rings  per  inch. 

lbs. 

B  4849.    Pyinmana,  Burma  (G.  E.  Cubitt) 61 


Tribe  II.    CAL0PH7LLEJ!. 
3.  CALOPHYLLUM,  Linn. 

A  large  genus  of  chiefly  tropical  trees,  of  which  many  species  occur  in  the  Malay 
Peninsula  and  Ceylon.  They  are  all  remarkable  for  handsome  flowers  and  beautiful 
parallel -veined,  opposite,  coriaceous  leaves. 

Wood  soft  or  moderately  hard,  reddish,  with  a  darker-coloured 
heartwood,  seasons  well,  weight  moderate.  CeUvlar  tissue  regular, 
cells  roughly  rectangular.  Pores  moderate-sized  or  large,  prominent 
on  a  vertical  section,  arranged  in  wavy  strings  or  groups.  Medullary 
rays  fine  or  very  fine,  indistinct  on  a  cross-section,  but  prominent  as 
straight  narrow  lines  on  a  radial  section.  Interrupted  concentric 
lines  of  darker  colour  and  larger  cells,  also  prominent  on  a  vertical 
section.     Wood  very  characteristic. 

Of  the  14  species,  8  are  endemic  in  Ceylon,  one  common  to  Ceylon  and  S.  India, 
another  to  Ceylon  and  the  Andamans.  One  species  is  found  only  in  Northern  and 
Eastern  Bengal,  one  in  S.  India,  and  one  in  Burma  and  the  Andamans,  while  one  only, 
the  most  common,  has  anything  like  a  wide  range.  C.  brdcteatum,  Thw. ;  FL  Br. 
Ind.  i.  274 ;  Bedd.  Fl.  Sylv.  xxii. ;  Trimen  Fl.  Ceyl.  i.  102 ;  Vern.  Walu-kina, 
Cingh.,  is  a  large  tree,  endemic  in  the  low  country  of  Ceylon,  and  remarkable  for  the 
leaves  when  young  being  white  and  flaccid,  and  hanging  down  perpendicularly  like 
those  of  Amherstta  and  other  Leguminosaj.    C.  Walkeri,  Wight;  Fl.  Br.  Ind.  i.  275  ; 
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Bedd«  Fl.  Sylv.  zxii. ;  Trimen  Fl.  Geyl.  !.  104 ;  Yern.  Kina,  Cingb.,  is  a  beautiful 
round-beaded  large  tree  of  the  bill  country  of  Ceylon,  endemia  and  giving  its  character 
to  tbe  forests.  It  is  common  and  conspicuous  about  Newera  Ellia,  where  some 
indiyiduals  of  very  large  size  may  be  seen  at  about  6-8000  ft.  Trimen  says  that  the 
wood  is  '*  pale  reddish-brown,  hard,  rather  light,  durable."  It  is  used  for  shingles. 
The  fruit  gives  an  oil  used  for  lighting  and  in  medicine.  C,  anwenum,  Wall.,  Eurz 
For.  Fl.  i.  95,  is  a  tree  of  Tenasserim  and  the  Andamans. 

1.  C.  inophyllum,  Linn. ;  Fl  Br.  Ind.  i.  273 ;  Roxb.  Fl.  Ind.  ii.  606 ;  Bedd.  Fl. 
Sylv.  xxii. ;  Kurz  For.  Fl.  i.  95 ;  Talbot  Bomb.  List  15 ;  Trimen  Fl.  Ceyl.  i.  100. 
The  Alexandrian  Laurel.  YerD.  Sultana  cJiampa,  Hind.,  Beng. ;  Pinnay,  punnai, 
Tarn. :  Poonang,  Uriya ;  Undiy  Mar. ;  Wuma,  hona,  'pinehai,  Kan. ;  Pv/na,  punas, 
Tel. ;  Domba,  telr^Uyrnba,  Gingh. ;  Ponnyet,  Burm. ;  Bintangor,  Malay. 

An  evergreen  tree.  Barh  grey  or  blackish-brown,  smooth.  Wood 
reddish-brown,  moderately  hard,  close-grained.  Pores  moderate-sized, 
arranged  in  groups  or  oblique  strings.  Medullary  rays  extremely 
fine  and  numerous,  bent  round  the  pores.  Occasional  interrupted 
concentric  lines  of  darker  but  softer  tissue,  prominent  on  all  sections. 

Coast  of  South  India  from  the  Konkan  and  Orissa  southwards ;  Burma,  and  the 
Andaman  Islands ;   Ceylon ;  often  cultivated  for  ornament  in  other  parts. 

A  beautiful  tree  with  a  round  fruit  from  which  an  oil  is  extracted  and  used  for 
burning.  The  wood  is  said  by  Beddome  to  be  ''  valuable  for  some  purposes  in  ship* 
'  building,*'  and  by  Kurz  to  be  "  good  for  masts,  spars,  railway-sleepers,  machinery,  etc." 
Mendis  says  it  is  used  for  the  masts  and  spars  of  dhonies  and  fishing-boats.  Sebert,  in 
''  Les  bois  de  la  Nouvelle  CalMonie,''  says  that  it  is  a  magnificent  wood  for  cabinet- 
maker's work,  and  that  it  gives  a  yellowish-green,  pleasantly  scented  resin.  He  gives 
the  weight  at  about  $9  lbs.  per  cubic  foot,  Kurz  says  63  lbs.,  but  the  specimens  average 
only  42  lbs.,  omitting  the  last,  which  was  rather  decayed.  In  the  Andamans  it  gives 
squares  up  to  25  ft.,  siding  1  ft.  6  in. 

Ib6. 

W    733.    South  Kanara  (Cherry) 38 

B  2267,  2258,  2263.    Andaman  Islands  (Col.  Ford,  1866)     .    45, 44,  and  26 

No.  26,  Ceylon  Collection,  new  (Mendis) 40 

Nordlinger's  Sections,  vol.  9  (Tab.  I.  4). 

2.  C.  tomentOSUm,  Wight;  Fl.  Br.  Ind.  i.  274;  Bedd.  Fl.  Sylv.  xxii.;  Talbot 
Bomb.  List  16 ;  Trimen  Fl.  Ccyl.  i.  101.  C.  elatum,  Bedd.  Fl.  Sylv.  t.  2.  The  Poon 
spar  tree.  Vem.  Poouj  poone^  Mai. ;  Pongu,  malampunna,  Tarn. ;  Nagari,  Mar. ; 
SurJumi,  siri,  poone,  kuve,  hohhi,  Kan. ;  Punnapay,  Mai. ;  Viri,  Trav.  Hills ;  Kina, 
Cingh. 

A  large  tall  evergreen  tree.  Bark  with  longitudinal  cracks. 
Wood  reddish-brown,  moderately  hard,  streaked  on  the  vertical 
sections  by  the  dark  concentric  lines  and  the  pores.  Pores  large, 
scanty,  in  oblique  strings.  Medullary  rays  fine,  very  numerous,  bent 
round  the  pores.     Concentric  lines  long  or  short,  interrupted,  dark. 

Evergreen  forests  of  the  Western  coast  from  N.  Kanara  to  Travancore,  ascending  to 
5000  ft. ;  moist  country  of  Ceylon  at  2-4000  ft. 

The  tree  yields  the  poon  spars  of  commerce,  but  the  spars  are  now  in  but  small 
demand,  though  Beddome  says  that  some  years  ago  a  single  spar  has  fetched  as  much 
as  B8.1000.  Cleghom,  writing  in  1858,  complained  of  the  use  of  poon  for  bridge  work, 
and  commented  on  the  wood  becoming  scarce  ("  Forests  and  Grardens  of  S.  India,"  p.  11), 
80  that  in  his  time  the  spars  must  have  been  valuable.  More  information  is  badly 
wanted  on  the  subject  of  the  mast  trade.  The  wood  is  now  in  use  for  building  and 
bridge  work.  Couch's  experiments  at  Plymouth  dockyard  gave  the  weight  36  to  43  lbs. 
per  cubic  foot ;  the  specimens  give  36  lbs. ;  Molesworth,  in  *'  Graphic  Diagrams  for 
Strength  of  Teak  Beams,"  gives  weight  37  lbs.,  P  =  640,  E  =  3500.  The  seeds  give  an 
orange-coloured  oil,  probably  used  for  burning.    The  tree  also  affords  a  black  o^o^^ 
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gum,  apparently  but  little  used.    Bourdillon  says  the  rate  of  growth  is  rapid,  2  to  4 
rings  per  inch  of  radius. 

lbs. 

W    762.    S.  Kanara  Forests  (Cherry) 32 

D  1279.    Anamalai  Hills,  Ooimbatore  (Beddome) 38 

W  4146.    Malabar  Forests  (Morgan) 38 

Nordlinger's  Sections,  vol.  10. 

8.  C.  polyanthum,  Wall. ;  Fl.  Br.  Ind.  i.  274 ;  Kurz  For.  Fl.  i.  95  ;  Gamble  Darj. 
List  7.     Vem.  Kandeb,  Beng. ;  Kironli,  Nep. ;  Sunglyer,  Lepcha ;  Kraidone,  Magh. 

An  evergreen  tree.  Wood  red-brown,  moderately  hard,  in  structure 
similar  to  that  of  the  other  species. 

Northern  and  Eastern  Bengal,  Khasia  Hills,  Ghittagong  forests,  and  damp  hill 
forests  of  Martaban,  up  to  5000  ft. 

An  excellent  wood,  strong  and  good.  Chester  says  it  is  largely  used  in  Ghittagong 
for  masts,  spars,  rafters,  and  sometimes  for  building  boats  and  canoes.  The  Darjeeling 
i>l)ecimens  have  a  darker  colour  than  the  others.    Weight  41  lbs.  per  cubic  foot. 

lbs 

E  2490.  Chenga  Forest,  Darjeelin«:  Terai  (Gamble)       ....    38* 

E  2953.  Chunbati,  Darjeeling,  3000  ft.  „  ....     39 

E1400.  Ghittagong  Hill  Tracts  (Chester) 44 

E3692.  Ghittagong  Hill  Tracts  (Gamble)    .        .        .        .        .        .41 

4.  C.  Wigrhtianum,  Wall.;  Fl.  Br.  Ind.  i.  274;  Bedd.  Fl.  Sylv.  t.  90;  Talbot 
Bomb.  List  16.  Vern.  Bobhi,  Mar. ;  Iraiy  kalpowiy  kuU-ponne,  Kan. ;  Sirapiinnay 
cheru  pinnay.  Tarn. ;  Purapunna,  Mai. 

An  everOTeen  tree.  Bark  yellow,  very  characteristic.  Wood 
hard,  red.  Fores  large  and  moderate-sized,  uniformly  distributed. 
Medullary  rays  very  tine,  not  very  distinct.  Numerous  interrupted, 
wavy  and  anastomozing  concentric  bands  of  soft  tissue. 

Western  Ghdts  from  the  Konkan  to  Travancore,  along  river- banks. 

Weight,  45  lbs.  per  cubic  foot.  It  is  probably  No.  36  of  Skinner's  List  (C.  8pnrium)y 
W  =  39  lbs. ;  P  =  567.  Bourdillon  gives  weight  44  lbs.  P  =  579.  Beddome  says 
the  timber  is  much  esteemed  and  valuable  for  engineering  purposes. 

1 1'VK 

W861.    South  Kanara  (Cherry) 45* 

6.  C.  Burmanni,  Wight;  Fl.  Br.  Ind.  i.  272;  Bedd.  Fl.  Sylv.  xxii.;  Trunen  FL 
Ceyl.  i.  99.     Vern.  Chirupunnaif  Tarn. ;  Gurukinay  hinkina,  Cingh. 

A  small,  round-headed,  much-branched  tree.  Bark  thick,  furrowed. 
Wood  dark  reddish-brown,  moderately  hard.  Po^^es  large,  scanty, 
filled  with  resin.  Medullary  rays  moderately  broad,  indefinite.  Broad 
concentric  belts  of  loose  tissue,  alternating  more  or  less  regularly  with 
narrow  darker  belts. 

Low  country  of  Ceylon,  on  the  coast  and  in  the  dry  districts ;  common  and 
endemic. 

The  wood-structure  is  curious  and  dift'ers  a  good  deal  from  that  of  the  other 
Calophylla.  I  cannot  help  feeling  doubtful  of  its  authenticity.  Mendis  says  the  wood 
is  used  for  bullock-cart  poles  and  in  house-building. 

lbs. 

No.  42.    Ceylon  Collection,  new  (Mendis) 44 

6.  C.  spectabUe,  Willd.;  Fl.  Br.  Ind.  i.  271 ;  Kurz  For.  Fi.  i.  94;  Trimen  Fl. 
Ceyl.  i.  99.  C»  Moanii^  Wight ;  Bedd.  Ft  Sylv.  xxii.  C.  amcenum.  Wall.,  in  Paris 
Exhibition  Catalogue,  1878.  C,  tetrapetaluin,  Roxb.  Fl.  Ind.  ii.  608.  Vem.  Fantagoj 
Burm. ;  Dakar  todaddy  And. ;  Lai  chuni,  Uind.  (trom  Andamans) ;  Do^nba-kinOy 
Cingh. 

A  tall  evergreen  tree.  Bark  smooth,  yellowish-ffrey.  Wood  light 
red,  shining,  cross-grained,  moderately  hard.    Por^  large,  in  scattered 
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groups,  and  wavy  lines  prominent  on  a  longitudinal  section.  Medullary 
rays  fine,  very  numerous,  prominent  in  the  silver-grain  as  long, 
straight,  dark-coloured  narrow  plates.  Concentric  lines  of  soft  tissue, 
interrupted,  visible  on  a  vertical  section. 

ToDasserim  and  ADdaman  Islaods ;  moist  low  country  of  Ceylon,  but  scarce. 

Weight,  38  to  39  lbs.  per  cubic  foot.  No.  13,  from  the  Andaman  Islands,  of  Brandis' 
experiments  of  1866,  is  probably  this :  Weight,  39-5  lbs.,  P  =  530 — mean  of  eight  experi- 
ments with  bars  2'  x  1"  x  1".  The  wood  is  used  for  masts  and  spars,  also  for  planking, 
for  which  purpose  it  has  been  employed  in  building  barracks  at  the  Andamans.  It 
squares  np  to  25  ft.,  siding  18  in. 

lbs. 

B    525.    Andaman  Islands  (General  Barwell) 39 

B 1992.  „  „      (Kurz,  1866) 38 

B  3197.  „  „      (Home,  1874,  No.  14,  Teeni)        .        .        .39 

No.  145,  Ceylon  Collection,  new  (Mendis),  39  lbs.,  is  probably  this  species. 

4.  KAYEA,  Wall. 

Four  Indian  and  one  Ceylon  species.  K.  floribujiday  Wall. ;  Fl.  Br.  Ind.  i.  276  ; 
Gamble  Darj.  List  7 ;  Kurz  For.  Fl.  i.  96 ;  Vern.  Karram-joway  kurun,  kundy 
Sylhet,  is  a  tree  of  the  tropical  forests  of  the  Eastern  Himalaya  and  of  the  hills  of 
Martaban,  ascending  to  3000  ft.  K,  nervosa^  T.  And. ;  Fl.  Br.  Ind.  i.  277  ;  Kurz  For. 
FL  L  97,  is  an  evergreen  tree  of  Tenasserim.  K.  assamicuy  King  and  Prain ;  Ind. 
Fotreoter,  xxvii.  62 ;  Vern.  Sia  nahor.  Ass.,  is  a  tall  handsome  tree  of  the  North 
Lakhimpur  District  of  Assam,  recently  discovered  by  Messrs.  Barker  and  Toung. 

1.  K.  StylOSa,  Thw. ;  Fl.  Br.  Ind.  i.  276 ;  Bedd.  Fl.  Sylv.  t.  102 ;  Trimen  Fl. 
Ceyl,  i.  104.     Vern.  Suvanda,  Cingh. 

A  large  tree.  Bai^k  dark  grey.  Wood  red,  moderately  hard. 
Pores  moderate-sized,  in  radial  strings,  which  are  more  or  less  in 
echelon  and  rather  scanty.  Medullary  rays  very  fine,  indistinct. 
Very  fine  concentric  bands  of  soft  texture  across  the  rays. 

Ceylon,  south  of  the  island. 

A.  Mendis  gives  the  weight  at  56  lbs.  and  P  =  814. 

11)9. 

No.  82,  Ceylon  Collection,  old ;  No.  129,  new  (Mendis)  ....     56 

5.  MESUA,  Linn. 

There  has  been  much  diversity  of  opinion  regarding  the  limits  of  species  in  this 
genns.  In  the  **  Flora  Sylvatica,"  Beddome  has  d^^scribed,  following  Wight  and  others, 
jix  species  from  India  and  Ceylon.  In  the  **  Genera  Plantarum,"  Bentham  and  Hooker 
admit  only  three,  viz.  the  three  adopted  by  T.  Anderson  in  tlie  "  Flora  of  British 
India."  The  same  view  is  taken  by  Trimen  and  King,  but  Vesque  in  his  Monograph 
goes  still  further  and  admits  only  one  species.  Bourdillon  (Travancore  Forest  Report, 
1892),  says,  regarding  Beddome's  three  South  Indian  species,  "  The  varieties  are  very 

*  strongly  marked,  the  Karn-ndngu,  or  broad-leafed  variety  with  small  flowers  and  fruit, 

*  has  the  strongest  timber,  the  M./eirea  of  Beddome.    The  Ndiigu,  the  M,  coroniandeliiia 

*  of  Beddome,  has  larger  flowers  and  fruit,  but  small  and  narrow  leaves ;  while  the 
'  least  strong  is  Beddome's  M.  speciosa  with  long  leaves  and  large  showy  flowers,  Nir- 

*  ndngu."  Here  it  is  proposed  to  accept  the  Flora  of  British  India  and  consider  that 
there  are  two  Indian  and  Ceylon  species. 

1.  M.  ferpea,  Linn. ;  Fl.  Br.  Ind.  i.  277 ;  Roxb.  Fl.  Ind.  ii.  605 ;  Kurz  For.  Fl.  i. 
97 ;  Bedd.  Fl.  Sylv.  xxiii.  (with  also  M.  speciosa^  Choisy ;  M.  Boxburghii,  Wigiit ; 
M.  bderophylla,  Thw. ;  M.  pulchdla,  Pi.  and  Trian.,  and  M.  coronuindelina,  AVight ; 
Bedd.  t.  64) ;  Talbot  Bomb.  List  16 ;  Trimen  Fl.  Ceyl.  i.  105.  Vern.  Nagesar,  Beng. ; 
Nahor,  Asa. ;  Nageshvoro,  Uriya ;  Nangtdj  mallay  nangaJ,  ndngu,  naka,  Tarn. ; 
Naga  kesara,  Tel. ;   Nang,  Tinnevelly ;    NagchdmjKi,  Mar. ;    Naga-sampigi^  fccsara. 
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Ean. ;  Ferif  Trav.  Hills ;  Atha^  Coorg ;  Surlty  Kader ;  Behetta  champagam,  Mai. ;  Nd^ 
Oingh  ;  Kaing-go,  Magh. ;  Nakaher,  Mechi ;  Gangaw,  Burm. 

A  large  evergreen  tree.  Bark  J  in.  thick,  reddish-brown,  peeling 
off  in  flat  thin  flakes,  having  a  slightly  roughened  surface.  Wood 
somewhat  resembling  that  of  CalophyUwm,  but  much  harder  and 
heavier.  Heartwood  dark  red,  extremely  hard.  Pores  moderate- 
sized,  scanty,  often  tilled  with  yellow  resin,  singly  or  grouped,  or  in 
oblique  strings  of  varying  length.  Medullary  ray  a  extremely  fine, 
uniform,  equidistant,  very  numerous.  Numerous  fine,  wavy,  concentric 
lines  of  dark-coloured  tissue,  regular  and  prominent,  but  of  very 
different  lengths. 

Eastern  Bengal  from  the  Monas  eastward  (though  traces  of  its  having  formerly 
been  found  west  of  that  river  occur  sometimes  in  the  names  of  places,  e,g,  Nagesh- 
warbari,  or  Naksarbari,  a  town  in  the  Sikkim  Terai  on  the  Nepal  frontier) ;  Assam ; 
West  and  South  India ;  Ceylon ;  Myitkyina  District,  Hukong  Valley  and  Tenasserim 
in  Burma;  Andamans:  often  cultivated.  It  rises,  in  the  hill  valleys,  to  about 
6000  ft. 

A  beautiful  tree,  formerly  much  planted,  especially  by  Buddhists.  Trimen  mentions 
that  it  is  now  often  planted  by  Buddhist  temples ;  and  S.  E.  Peal,  writing  of  its  frequency 
in  Assam,  where  it  was  probably  much  planted  in  Burmese  (t.e.  Buddhist)  times,  says, 
"  The  forest,  if  properly  studied,  often  yields  information  of  a  peculiar  kind  :  thus  the 
'  Nahor  gives  a  clue  to  the  density  of  population  compared  to  what  we  see  now.     The 

*  large,  old,  and  crooked  branching  Nahor  trees  clearly  indicate  that  when  young  the 

*  coimtry,  now  forest,  was  then  open.  They  are  often  along  the  sides  of  old  '  bunds ' 
'  (embankments)  in  dense  forest,  and  evidently  planted,  and  from  the  seed  the  surrounding 
'  Nahor  forest  has  sprung  up,  and  it  is  generally  as  straight  as  the  old  trees  are  the  reverse  " 
{Ind,  Tea  Oaz,),  It  is  planted  about  Buddhist  monasteries  in  Burma,  and  is  also  held 
in  great  estimation  by  Hindus.  The  timber  is  very  strong,  hard  and  heavy,  and  it  is 
just  its  weight  and  hardness,  and  the  difiBculty  of  extracting  it  from  the  forest  and 
converting  it,  that  leads  to  its  comparatively  little  use.  It  gives  good  sleepers,  as  good 
as  those  of  Fyingado  {Xylia  dolabri/ormis),  but  the  cost  of  cutting,  extraction, 
conversion  and  freight  is  so  great  as  to  make  its  extended  use  unlikely.  Where  it  can 
be  cut  and  laid  down  near  at  hand,  it  should  be  invaluable,  and  the  fine  forests  of  it  in 
the  Assam  valley  should  yield  quantities  of  sleepers  for  the  Assam-Bengal  and  other 
railways  of  those  parts.  It  would  also  do  well  for  wood-paving  blocks.  In  the 
Andamans  it  has  given  squares  up  to  60  ft.  long,  2  ft.  siding,  but  more  usually  they 
are  30  ft.  and  1  ft. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 

Weight 
in  lb 

A.  Mendis,        Ceylon,  No.  59,  old,  99,  new,  with  bars  2'  x  1"  x  1",  found  72 

Brandis,  Burma,  No.  18, 1862 

Bennett,  Andamans,  No.  4, 1872 

I  Assam  (4  specimens),  1878       .... 
Smythies,       <  Eanara  (1         „       ),     „  .... 

(Burma  (6         „       ),     „          .... 
Molesworth,      "  Ghraphic  Diagrams,"  etc 
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69 
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70 
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62 
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70 

71 

1040 

E  =  6000 

80 

a 

=  0-00545 

60 

951 

H.H.O'Connell,  Tinnevelly,  1886 

Bourdillon,        Travancore,  1896 

It  is  possible  that  O'Connell's  specimens  were  unseasoned,  and  Bourdillon's  of  his 
lightest  variety.  Several  of  the  specimens,  however,  reached  74  to  76  lbs.  per  cubic 
foot  in  weight.  The  wood  is  very  durable.  It  is  used  for  building,  for  bridges,  gun- 
stocks,  and  tool-handles ;  but,  as  above  explained,  its  more  general  use  is  prevented  by 
its  great  hardness,  weight,  and  the  difficulty  of  working  it.  In  Ceylon  an  oil  is  obtained 
from  the  nut,  and  used  to  bum  and  as  an  application  to  sores.  The  fruit  is  edible,  and 
the  flowers  are  used  to  perfume  essences  and  oils. 


GUTTIFERiE  61 

IbB. 

E    2309.    E.  Diiars,  Assam 64 

E     793.    Kdmnip        „        (G.  Mann) 61 

E    2190.    Nowgong      „ 75 

E    1273.    Cachar 70 

E    3687.    Chittagong  (Gamble) 71 

W    741.    South  Kanara  (Cherry) 62 

B   2504.    Burma  (Brandis,  1862) 69 

B     554.    Martaban  (Seaton) 75 

B    2700.    Tavoy  (WaUich,  1828) 60 

B   2238.    Andamans  (CJol.  Ford,  1866) 76 

B    2491.  „        (Home,  1874,  No.  10) 67 

B     520.  „        (Genl.  Barwell) 74 

No.    59.  Ceylon  Collection  (Mestta  Nagaha)  old ;  No.  99,  new    .        .  72 
Nordlinger's  sections,  vol.  11. 

2.  M.  Thwaitesii,  Planch,  and  Trian. ;  Fl.  Br.  Ind.  i.  278 ;  Trimen  Fl.  Ceyl.  i.  106. 
Vem.  Dtyorfut,  Cingh. 

A  tree.  Bark  smooth.  Wood  reddish-brown,  hard.  Pores 
moderate-sized,  scanty.  MedvMary  rays  very  fine,  numerous,  short. 
Concentric  lines  apparently  absent. 

Moist  low  country  of  Ceylon,  near  streams. 

The  wood  is  used  for  building  bridges,  etc.  The  identification  of  the  specimen  is  a 
little  doubtful. 

Ceylon  Collection,  No.  22,  new  (Mendis). 

6.  P(ECILONEURON,  Beddome. 

Two  spedes,  both  of  8.  India.  P,  paudflorum^  Bedd.  Fl.  Sylv.  t.  93 ;  Fl.  Br.  Ind. 
i.  278;  Vem.  Pudangalli,  is  a  large  tree  of  the  Gh^t  forests  of  Tinnevelly  and 
Travanoore,  with  a  valuable,  hard,  reddish  timber,  used  for  building  and  to  make 
walking-sticks. 

1.  P.  indleum,  Bedd.  Fl.  Sylv.  t.  3  ;  Fl.  Br.  Ind.  i.  278.  Vem.  KirbalU,  hallagi, 
Kan. ;  Puthang  kolli.  Tarn. ;  Vayila,  Mai. ;  Vaiyaj  Kader. 

A  large  tree.  Wood  dark  red,  heartwood  darker,  very  hard. 
Fores  moderate-sized,  ringed,  single  or  in  short  slanting  irregulai* 
lines.  MedvMary  rays  fine,  numerous,  the  distance  between  them 
less  than  the  diameter  of  the  pores.  Occasional  very  short,  fine, 
white,  concentrically  running  lines,  especially  in  the  sapwood. 

Forests  of  Western  India  from  S.  Kanara  to  Travancore,  at  3-4000  ft. 

This  is  an  important  tree  in  the  forests  of  South  Kanara,  and  endeavours  have  been 
made  to  introduce  the  timber  as  a  sleeper  and  paviog-block  wood.  Some  of  the  latter 
were  shown  at  the  Paris  Exhibition  of  1900,  and  looked  very  suitable.  In  S.  Kanara, 
the  tree  is  more  or  less  gregarious,  seeds  profusely,  and  reproduces  admirably,  giving, 
besides  being  a  useful  tree  in  high  forest  for  timber  purposes,  an  excellent  coppice 
growth  for  fuel-supply.    The  wood  is  used  for  rice-pounders  in  Travancore. 

lbs. 

W4733.    Travancore  (Bourdillon) 59* 


Order  XVI.    TEBXSTBOMIACEiE. 

An  Order  containing  13  genera  of  forest  interest,  belonging  to  three  Tribes. 

Tribe  I.  TemstromiesB         .        .        .    Anneslea,  Temstromia,  Sladenia, 

Adinandra,  Cleyera,  Eurya. 
,y    II.  Sauraujeaa      ....    Actinidia,  Saurauja,  Stachyurus. 
„  111,  Gk)rdonie89     ....    Pyrenaria,  Schima,  Gk)rdonia)  Cam^Wi^. 
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The  species  mostly  occur  in  the  hills,  chiefly  in  the  Himalaya,  the  hills  of  S.  India, 
those  of  Burma,  and  the  uj^i^er  ranges  in  Ceylon.  Only  one  of  them  is  of  8])ecial 
forest  imjwrtance,  ScJiima  WaUichii  of  the  lower  Darjeeling  hills,  but  others  are 
locally  useful,  especially  in  S.  India  and  Ceylon.  The  tea  plant  is,  of  course,  of  the 
greatest  importance. 

IVoofl  usually  reddish,  close-  and  even-grained,  not  liable  to  split. 
Pores  small,  uniformly  distributed,  numerous.  MedvZlary  rays  fine 
or  very  fine,  regular.  Eurya  and  Ternstrdmia  have  a  few  broader 
rays  alternating  with  the  fine  ones.  Actinidui  has  the  porous  wood 
of  a  climber. 

1.  ANNE8LEA,  Wall.  Two  evergreen  trees  of  Burma:  A.fragrans^  Wall.;  Fl. 
Br.  Ind.  i.  280 ;  Kurz  For.  FL  i.  98  of  the  Eng  forests  and  the  Shan  Hills,  said  by 
Kurz  to  have  a  **  pale  brown,  rather  heavy,  close-grained  wood,  of  a  short  fibre  and 
*  rather  brittle  " ;  and  A.  irwniicola,  Kurz ;  For.  Fl.  i.  08,  of  the  hills  of  Upper  Burm^i 
and  Martaban,  at  5-7000  ft. 

2.  TERNSTROMIA,  Linn. 

Three  species.  T.  emargtnata,  Choisy ;  Fl.  Br.  Ind.  i.  281 ;  Trimen  Fl.  Ceyl.  i. 
108,  is  a  shrub  10  to  10  tt.  hi^h,  endemic  in  the  upper  montane  zone  of  Ceylon, 
common  on  Horton's  plains.  T.  petiangiana,  Choisy;  Fl.  I5r.  Ind.  i.  281,  is  an  ever- 
green tree  found  in  Tenasserim  and  the  Andamans. 

1.  T.japonica,  ThunK;  Fl.  Br.  Ind.  i.  280;  Kurz  For.  Fl.  i.  99;  Trimen  Fl. 
Ceyl.  i.  107.  T.  gyrnnanthera,  Bedd.  Fl.  Sylv.  t.  91.  Vern.  Kia^nonu,  Badaga ; 
Fena-uiihiriga,  rattota,  rattatiya,  Cingb. ;   Taungkan,  U.  Burma. 

An  evergreen  tree.  Bark  brown,  J  in.  thick,  smooth  or  tesselated 
in  small  ridges  by  wavy  vertical  lines.  Wood  reddish-brown, 
moderately  hard,  smooth-  and  even-grained.  Pores  small,  numerous, 
uniformly  distributed.  Medullary  rays  of  two  kinds — few  moderately 
broad,  short,  with  about  4  to  6  fine  ones  in  the  gaps  between  them, 
the  distance  between  them  equal  to  the  diameter  of  the  pores ;  on  a 
radial  section  the  rays  show  a  pretty  silver-grain.  Annual  rings 
faint. 

Two  localities — (1)  in  the  hilly  region  from  the  Khasia  Hills  at  4-5000  ft.  south 
to  Martaban  and  Tenasserim ;  (2)  in  the  hills  of  S.  India  and  Ceylon  at  4-7000  ft. ; 
<5ommon  in  Nileiri  "  Sholas." 

A  very  handsome  tree  with  yellow  flowers  which  have  the  scent  of  jonquil.  The 
"wood  is  useful  for  building,  but  requires  careful  seasoning.  Growth  slow,  8  to  10 
rings  per  inch  of  radius.  Weight  about  40  lbs.  per  cubic  foot,  the  Coonoor  specimen 
vj^A  from  a  young  tree,  and  possibly  not  quite  dry. 

lbs. 

W  3750.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 54 

W  3890.    Aramby  Forest,  Nilgiris,  7000  ft.  (Gamble)  ....  40 

No.  120,  Ceylon  Collection,  new  (Mendis) 40 

Nordlinger's  Sections,  vol.  10. 

3.  SLADENIA,  Kurz.  S,  celastrifolia,  Kurz  ;  Fl.  Br.  Ind.  i.  281 ;  Kurz  For.  Fl. 
i.  100,  is  a  tree  of  the  hills  to  the  east  of  Bhamo  in  Upper  Burma. 

4.  ADINANDRA,  Jack.  There  are  three  Indian  species.  .4.  vt7/osa, Choisy;  Fl. 
Br.  Ind.  i.  283 ;  Kurz  For.  Fl.  i.  100,  is  an  evergreen  tree  not  uncommon  in  the  open 
and  Eog  forests  of  Pegu.  A,  Griffithii,  Dyer  in  Fl.  Br.  Ind.  i.  282,  is  a  tree  of  the 
Khasia  Hills.  A.  lasiopetala,  Choisy ;  Fl.  Br.  Ind.  i.  283 ;  Bedd.  Fl.  Sylv.  xxiv. ; 
Trimen  Fl.  Ceyl.  i.  108;  Vern.  Batu-mihiriya,  Cingh.,  is  a  small  endemic  tree 
common  in  the  montane  region  of  Ceylon,  especially  about  Newera  Ellia. 

A  specimen  of  the  wood  of  A,  dumosa,  Jack,  sent  by  Ridley  from  Singapore  to  the 
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Kew  Museum,  has  a  light  reddish-brown*  soft,  even-grained  v/ood ;  uumerouR  small, 
regular  |>or6S ;  and  numerous  fine,  regularly  distributed  medullary  rays.  The  wood  U 
quite  characteristic  of  the  Order,  and  that  of  the  Indian  and  Ceylon  species  is  probably 
very  similar. 

5.  CLEYERA,  DC. 

Two  species.  C,  yrandijiora.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  284,  is  a  small  tree 
of  the  Khasia  Hills  in  Assam,  at  4000  ft. 

1.  C.  OChnacea,  DC ;  Fl.  Br.  Ind.  i.  283. 

A  small  tree.  Barh  reddish-brown,  thin,  smooth,  with  prominent 
round  lentieels  arranged  in  vertical  lines.  Wood  moderately  hard, 
yellowish-pink,  very  smooth,  close-  and  even-grained.  Annvxil  rings 
marked  by  a  dark  broad  line  without  pores.  Pores  small  and  very 
small,  evenly  distributed  and  numerous.  Medxdlary  rays  very  fine 
and  regular,  very  numerous. 

Central  and  Eastern  Himalaya ;  Khasia  Hills  at  2000  ft. 
Japan — Kew  Museum  (R.  Oldham). 

6.  EURYA,  Thunb. 

Four  species,  all  rather  variable.  E,  frichocarpa,  Korth. ;  Fl.  Br.  Ind.  i.  286,  is  a 
small  tree  of  the  Eastern  Himalaya  and  Khasia  Hills. 

Wood  soft,  light  red,  close-  and  even-grained,  rather  like  pear 
wood.  Pores  small  or  very  smalL  Medtdlary  rays  of  two  kinds,  fine 
and  moderately  broad.     Medullary  patches  prominent. 

1.  E.  Japonica,  Thunb. ;  Fl.  Br.  Ind.  i.  284 ;  Brandis  For.  Fl.  24 ;  Bedd.  Fl. 
Sylv.  t.  92 ;  Kurz  For.  Fl.  i.  101 ;  Gamble  Darj.  List  7 ;  Talbot  Bomb.  List  16  ; 
Trimen  Fl.  Ceyl.  i.  109  (includes  also  E,  chinensis,  R.  Br.  and  E,  ceylanica^  Wight  of 
the  Fl.  Br.  Ind.).  Vern.  Jhingni,  Nep. ;  Tungchong^  Lepcha;  JBooIooni,  Badaga ; 
Taung-lapetf  Burm. ;  Neya-dasse,  Cingh. 

A  small  or  moderate-sized  tree.  Bark  thin,  grey-brown,  with 
lines  of  small  lighter-coloured  lentieels.  Wood  brown,  soft,  close- 
grained,  with  occasional  meduUaiy  patches.  Pores,  small,  scanty. 
Medidlary  rays  fine  to  moderately  broad,  very  numerous,  close. 

Eastern  Himalaya  from  Nepal  eastwards,  at  3-6000  ft. ;  Khasia  Hills ;  hill  forests 
of  Martaban  and  Tenasserim  at  4-7000  ft.;  hills  of  South  India  from  the  Konkan 
(doubtful)  southwards,  and  of  Ceylon,  above  4000  ft. 

A  useful  fuel  tree.    In  8ikkim  the  trees  are  pollarded  and  left  in  jhiim  cultivatioDS 

so  that  the  leaves  may  be  regularly  cropped  for  leaf-manure. 

Ibe. 
E  3723.  Kalimpiing,  Darjeeling,  4000  ft.  (Gamble)  .  .  .  .  — .' 
W  3876.    Aramby  Forest,  Nilgiris,  7000  ft.       „  ....    46 

2.  E.  symplOCina,  Bl. ;  Fl.  Br.  Ind.  i.  284 ;  Kurz  For.  Fl.  i.  102 ;  Gamble  Darj. 
List  7.     Vern.  i?ara  yAt«(/nt,  Nep. ;  Flotiuigchang,lie^ha.. 

A  small  evergreen  tree.  Bark  brown,  thin.  Wood  reddish-white, 
soft,  close-grained,  many  medullary  patches.  Anyiual  rings  marked 
by  more  numerous  pores  in  the  spring  wood.  Pores  very  small. 
MeduMary  rays  very  fine  and  moderately  broad,  the  latter  short, 
prominent. 

Hills  of  the  Eastern  Himalaya,  from  5-7000  ft. ;  Burma,  in  the  l^Iartaban  Hills, 
7000  ft. 
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Weight,  38  lbs.  per  cubic  foot.  Used  only  for  firewood.  Growth  moderate,  7  rings 
per  inch  of  radius. 

lb«. 

E    385.  Rangbtil,  Darjeeling,  7000  ft.  (Johnston)  .        .        .        .35 

E  2319.  „  „  „        (Gamble) 42 

E3381.  Darjeeling,  6000  ft — 

8.  E.  acuminata,  Bl. ;  Fl.  Br.  Ind.  i.  285 ;  Kurz  For.  Fl.  i.  101  (also  K  serrata, 
Bl. ;  Kurz  For.  Fl.  i.  102,  according  to  Fl.  Br.  Ind.)  ;  Gumble  Darj.  List  8.  E.j'aponicay 
Thunb. ;  Brandis  For.  Fl.  i.  24  (part).  Vern.  Bauriy  Kumaon ;  Chhena,  Gtirhwal ; 
Jingan,  Dotidl ;  Lapet,  Burm. 

A  small  evergreen  tree.  Bark  brown,  thin,  smooth.  Wood 
reddish-brown,  soft,  even-grained,  medullary  patches  conspicuous. 
Pores  very  small,  evenly  distributed.  Medullary  rays  very  fine  and 
moderately  broad,  the  latter  smaller  and  less  prominent  than  those  of 
E.  symplocina ;  silver-grain  well  marked. 

Himalaya,  from  the  Jumna  eastwards,  5-8000  ft. ;  Eastern  Bengal ;  Assam ;  hill 
forests,  especially  pine  forests,  of  Martaban  at  6-7000  ft. 

An  excellent  fuel  tree,  not  uncommon  in  the  hills  of  Mussoorie  and  Malkot  in 
Dehra  Diin,  and  very  like  the  tea-plant.  Weight,  according  to  Kyd,  32  lbs. ;  the 
si)ecimen  gives  47  lb«.  Kyd's  experiments  on  a  bar  2'  x  1"  x  1"  gave  P  =  337  for 
wood  from  Qoalpara. 

lbs. 

E2320.    Rangbdl,  Darjeeling,  7500  ft.  (Gamble) 47 


7.  ACTINIDIA,  Lindl. 

Two  climbing  shrubs.  A.  strigom.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  i.  286  ;  Gamble 
Darj.  List  8;  Yem.  Tikphal,  Nep. ;  Taksing,  Lepcha,  is  common  in  the  Sikkim 
Himalaya,  at  6-8000  ft.,  and  has  a  pleasant  edible  fruit. 

1.  A.  callosa,  Ldl. ;  FL  Br.  Ind.  i.  286 ;  Gamble  Darj.  List  8.  Vern.  Tikphal, 
Nep. ;  Taksing,  Lepcha. 

A  large  climbing  shrub.  Bark  brown,  rough,  corky.  Wood 
brown,  soft,  very  porous.  Pores  of  various  sizes,  numerous,  small  to 
large  or  very  large.  MedvZlary  rays  moderately  broad,  short,  bent 
round  the  pores. 

Himalaya  from  the  Jumna  (Dehra  Dun,  3500  ft. — P.  Mackinnon)  eastwards,  at 
2-6000  ft. ;  Ehasia  Hills ;  Shan  Hills  of  Burma. 

Fruit  edible,  of  good  flavour,  might  be  worth  cultivation,  especially  as  the  plant  (as 
also  is  wi.  strigosa)  is  very  ornamental.  In  Japan  the  wood  is  used  to  make  tobacco- 
boxes,  on  account  of  its  porous  character  (Eew  Museum). 

E  2858.    Tukdah  Forest,  Darjeeling,  5000  ft.  (Gamble). 
Nordlinger's  Sections,  vol.  9  (A,  arguta,  FL). 


8.  SAURAUJA,  Willd. 

A  Genus  of  about  nine  small  trees  or  shrubs  with  handsome,  parallel-veined  leaves 
which  are  generally  scaly  and  rusty-tomentose,  and  pink  or  white  flowers.  S./asci- 
culata,  Wall. ;  Fl.  Br.  Ind.  i.  287 ;  Gamble  Darj.  List  8 ;  Vern.  Gokul,  save  gogen, 
Nep. ;  Sipha,  Lepcha,  is  a  pretty  shrub,  common  about  Darjeeling.  The  others, 
except  those  given  below,  are  unimportant. 

Wood  light  red  or  reddish-brown,  soft.    Pores  small.     MedvUary 
rays  fine,  close  and  numerous. 
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1.  S.  napaulensis,  DC ;  Fl.  Br.  Ind.  i.  286 ;  Brandis  For.  Fl.  25 ;  Gamble  Darj 
List  8.     Vern.  Oogina,  pangara^  gogana,  goganda,  Hind.;  Gogan,  Kumaon;  Oogen, 
Kep. ;  Kasur,  Lepcha. 

A  small  tree.  Bark  reddish-brown,  thin.  Wood  light  pink,  very- 
soft,  spongy ;  shrinks  much.  Pores  small.  Med/idlary  rays  fine  and 
moderately  broad,  prominent  on  a  radial  section. 

Outer  Himalaya  from  the  Sutlej  to  Bhutan  above  3000  ft. ;  Ehasia  Hills. 

Flowers  pink ;  the  leaves  are  lopped  for  cattle  fodder. 

lbs. 

E  2321.    Tnkdah,  Daijeeling,  5000  ft.  (Gamble) 25 

2.  S.  Roxburghli,  Wall. ;  Fl.  Br.  Ind.  i.  287 ;  Kurz  For.  Fl.  i.  103 ;  Gamble 
Daij.  List  8.  Ternstromia  serrata,  Roxb.  Fl.  Ind.  ii.  521.  Vern.  Datup,  Sylhet ;  Ouli 
gogeuy  Nep. ;  Dangsipha,  Lepcha ;  Laidonto,  Mechi. 

A  small  tree.  Bark  thin,  reddish-brown.  Wood  reddish-brown, 
soft,  with  large  central  pith.  Pores  small,  very  numerous.  MedvZlary 
rays  fine,  very  numerous  and  closely  set. 

Eastern  sub-Himalayan  tract,  Ehasia  Hills,  Eastern  Bengal   and  Burma,  up 

to  4000  ft. 

lbs. 
E3271.    Borojhar  Reserve,  Western  Ddars  (Gamble)   .        .        .        .42 

3.  S.  Grifflthil,  Dyer  in  Fl.  Br.  Ind.  i.  286 ;  Gamble  Darj.  List  8.  Vern.  Gogen, 
Nep. ;  Hlosipha,  Lepcha. 

A  small  tree.  Bark  thin,  grey-brown,  with  very  prominent 
corky  lenticels.  Wood  light  brown,  soft.  Pores  small,  scanty. 
Medullary  rays  fine,  close,  numerous. 

Sikkim  Himalaya,  at  3-5000  ft.,  common  about  Sitong,  otherwise  scarce;  Assam. 
A  very  handsome  plant  with  large  leaves,  bright  green  above,  densely  yellow- 
tomentose  beneath.    Berries  white. 

E  3637.    Sitong,  Darjeeling,  4000  ft.  (Gamble). 

4w  S.  punduana.  Wall. ;  Fl.  Br.  Ind.  i.  287  ;  Kurz  For.  Fl.  i.  103 ;  Gamble  Darj. 
List  8.    Vern.  Bata  gogen,  Nep. ;  Sipha,  Lepcha. 

A  smaU  tree.  Bark  dark  brown,  vertically  cleft,  with  prominent 
lenticels.  Wood  light  brown,  soft,  resembling  that  of  S.  Qrijffithii, 
but  with  rather  larger  pores. 

Sikkim  Himalaya,  up  to  6000  ft.;  Assam;  U.  Burma;  tropical  forests  of 
Manaban  at  2-3000  ft. 

A  very  pretty  tree  with  pink  flowers,  leaves  very  yellow-tomentose  beneath,  and 
white  berries. 

E  3722.    Kalimpung,  Darjeeling,  5000  ft.  (Gamble). 

9.  STACHYURUS,  Sieb.  and  Zucc.  S,  himalaicus.  Hook.  f.  and  Th. ;  Fl.  Br. 
Ind.  i.  288 ;  Gamble  Darj.  List  8,  is  a  small  straggling  tree  of  the  Eastern  Himalaya, 
from  Nepal  to  Bhutan,  at  5-8000  ft. 

10.  PYRENARIA,  Blume.  Four  evergreen  trees  or  shrubs  of  Eastern  Bengal  and 
Burma.  P.  camellioeflora,  Kurz ;  P.  attenuata.  Seem.  (P.  serrata,  Bl. ;  Kurz  For.  Fl. 
i.  105)  and  P.  diospyricarpa,  Kurz,  are  found  in  Burma,  chiefly  in  the  hill  forests  of 
Martaban.  P.  harringtoniobfolia,  Seem. ;  Fl.  Br.  Ind.  i.  290,  is  a  shrub  of  the  Gdro 
Hills  in  Assam. 
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11.  SCHIMA,  Reinw. 

Seven  sjiecies,  all  of  the  Eastern  Himalaya,  Khasia  Hills  and  Burma.  King, 
however,  in  **  Materials  for  a  Flora  of  the  Malay  Peninsula,"  reduces  these  to  four,  and 
apparently  places  S,  mollis.  Dyer,  and  S.  monticolat  Kurz,  as  well  as  S.  crenata,  Korth., 
all  under  S,  Noronhce.  As  the  latest  worker,  with  the  advantage  of  the  fuller  material, 
he  is  probably  the  most  likely  to  be  right.  S.  khasiana,  Dyer  Fl.  Br.  Ind.  i.  289,  is 
a  white-t)arked  tree  of  the  Khasia  Hills  at  4-6000  ft.  S,  hancana,  Miq. ;  Kurz  For. 
Fl.  i.  108,  is  a  tree  of  the  Eng  forests  of  the  lower  hills  of  Tenasserim  and  Martaban, 
up  to  3000  ft. 

Wood  red  or  reddish-brown,  rough,  moderately  hard.  Pores 
small,  numerous,  uniformly  distributed.  Medidlary  rays  very  fine, 
numerous,  equidistant. 

1.  S.  Wallichii,  Choisy ;  Fl.  Br.  Ind.  i.  289 ;  Kurz  For.  Fl.  i.  106  ;  Gamble  Darj. 
List  8.  Qordonia  integrifoliat  Roxb.  Fl.  Ind.  ii.  572.  Vern.  Chilauniy  goechassi, 
Nep. ;  Makusaly  Hind. ;  Sumbrong,  sungsung^  Lepcha ;  Gugera^  Goalpara ;  Makriah 
chilauni,  makusal,  nogakatj  nogahe^  Ass. ;  Dingan,  Khasia ;  Boldak,  gugera,  G^ro ; 
Jam^  Cachar  ;  Oogra,  phvlgogra,  Mechi ;  Sangraban,  Magh. ;  Sanibaw,  Arr. ;  Mukru, 
Manipur. 

A  large  evergreen  tree.  Bark  black  or  dark  grey,  with  deep 
vertical  cracks.  Wood  rough,  red,  moderately  hard,  shrinks  much  in 
seasoning,  but  is  durable.  Pores  small,  round,  very  numerous, 
uniformly  distributed.  Medullary  rays  very  fine,  uniform,  short, 
wavy,  bent  round  the  pores,  very  numerous :  the  silver-grain  visible 
as  narrow,  dark-coloured  plates. 

Eastern  Himalaya  from  Nepal  eastwards,  common  in  Darjeeling,  up  to  oOOO  ft. ; 
Assam,  Khasia  Hills  and  Chittai^ong ;  hills  of  Upper  Bnrma. 

This  beautiful  tree  is  probably,  after  the  Sdl,  the  most  Important  of  the  trees  of  the 
lower  forests  of  the  Darjeeling  and  Jalpaiguri  districts.  It  is  essentially  a  tree  of  the 
lower  hills,  and  ascends  only  a  little  way,  at  most  up  to  6000  ft.,  while  it  is  quite 
scarce  a  few  miles  out  from  the  foot  of  the  hills.  The  "  Darjeeling  List "  says,  "  It  is 
'  perhaps  most  common  in  the  forests  east  of  the  Tista,  and  in  the  Murti-Jaldoka 

*  forest  and  the  Lower  Hills  towards  the  Bhutan  frontier  it  is  the  prevailing  tree. 

*  Fine  forests  of  it  also  exist  in  the  Dalka  Jhar,  on  the  Bamunpokri  upper  plateau,  and 
'at  Sukna.     In  the  hills  it  is  s;enerally  smaller,  and  at  Kalimpiing  is  generally 

*  preserved  in  cultivated  lands  for  the  branches,  which  are  cut  off  and  burnt  for 

*  manure.    It  coppices  well,  and  is  profusely  regenerated  from  seed,  provided  that 

*  sufficient  light  is  obtainable  for  the  seedlings."  In  thick  forests  seedlings  are  rarely 
found,  but  wherever  light  is  admitted,  and  the  soil  has  been  sufficiently  stirred,  they 
come  up  freely.    The  growth  is  moderately  fast,  about  4  to  8  rings  per  inch  of  radius. 

The  following  experiments  have  been  made  to  determine  the  weight  and  transver.se 
strength  : — 

Kyd  with  Goalpara  wood  in  1831,  No.  48,  bar  2'  x  1"  x  1",  found 
Brandis  with  Sikkim  wood  in  1864,  bar  6'  x  2"  x  2",  found     . 

The  average  of  the  specimens  examined  is  44  lbs.,  which  is  probably  a  correct 
estimate. 

The  wood  is  durable :  E  1449,  brought  by  Griffith  from  the  Mishmi  Hills  in  1836, 
was  perfectly  sound  when  cut  up  in  1878.  It  is  used  in  Northern  Bengal  and  Assam 
for  many  purposes,  but  chiefly  for  building.  Many  of  the  tea  factories  in  Darjeeling 
have  been  built  of  it,  and  the  Public  Works  Department  have  sometimes  used  it  for 
bridges.  Mann  states  that  in  Assam  it  is  used  for  planks  and  ordinary  building 
purposes  and  for  canoes.  S.  E.  Peal  says  of  it,  "  The  grain  is  even  and  close  and  in 
•general  working  qualities  and  colour  it  is  very  like  Jutuli  (Altingia  excelsa).    If 

*  the  wood  is  cut  into  planks,  the  sapwood  should  first  be  removed ;  even  then,  if  the 

*  planks  are  wide,  care  should  be  taken  to  keep  the  ends  moist  or  shaded  from  the  sun. 


Weight 

in  lbs. 

P  = 

43 

383 

.     45 

760 
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*or  they  will  split.  It  is  rather  heavy  for  boxes"  (Ind.  Tea  Gaz.).  Hooker,  in  the 
**  HimalayaQ  Jouraal,"  i.  157,  says,  "  It  is  much  prized  for  ploughshares  and  other 
'  purposes  needing  a  hard  wood."  In  1875  several  sleepers  were  made  over  to  the 
Northern  Bengal  State  Railway  for  experiment,  bat  the  result  is  not  known  to  me. 

Like  its  relative,  the  tea-plant,  the  chilauni  is  liable  to  the  attacks  of  '*  mosquito 
*'  blight,"  a  Hemipterous  insect,  Helopeltis  theivora,  Moore. 

Ib0. 

E    491.    Bamunpokri  Forest,  Daijeeling  (Manson)         .        .        .        .43 
E    646.    Khooklons;  Forest,  Darjeeling  Terai  (Manson)  .        .        .    44 

E3602.    Sivoke  Forest,  Darjeeling  Terai  (Gamble)        ....    41 

E    636.    Eastern  Ddars,  Assam  (5.  Mann) 42 

E  1449.    Mishmi  HiUs  (Griffith,  183H) 50 

Nordlinger's  Sections,  vol.  10.     (5.  WalUckii  and  Gordmia  WaUichii)  (Tab.  I.  5). 

2.  S.  NOFOnhSB,  Rwdt. ;  Kurz  For.  Fl.  i.  107.  S,  crenata,  Korth.;  Fl.  Br.  Ind.  i. 
107.     Vern.  Fanma,  thityabyu,  Burm. 

An  evergreen  tree.  Bark  brown,  irregularly  cracked.  Wood 
reddish-brown,  moderately  hard,  close-grained.  Pores  small,  in  short 
radial  lines  between  the  very  tine  and  closely-packed  TaedvMary  rays. 

Tenasserim  and  Martaban  Hillc 

lbs. 

B299.    Burma  (1867) 45 

There  is  some  doubt  about  the  identification  of  this  number. 

12.  GORDONIA,  Ellis. 

Four  species,  one  from  N.  India,  one  from  the  hills  of  S.  India,  and  two  from 
CeyloD.  G.  excelsa,  Bl. ;  Fl.  Br.  Ind.  i.  291 ;  Gamble  Darj.  List  9,  is  a  tree  of  the 
Sikkim  and  Bhutan  Himalaya,  at  4-6000  ft.  G.  zeylanica,  Wight ;  FL  Br.  Ind.  i. 
291 ;  Trimen  Fl.  Ceyl.  i.  110  (including  G.  dliptica,  Gardn. ;  Fl.  Br.  Ind.  i.  291),  and 
G.  speciosa,  Thw. ;  Fl.  Br.  Ind.  i.  292 ;  Trimen  Fl.  Ceyl.  i.  Ill,  are  fine  trees  of  the 
Ceylon  Hills.  The  former,  Vern.  Mihiriya,  Cingh.,  has  a  grey  smooth  bark  and  red 
wood,  used  in  building  at  Newera  Eliya. 

1.  G.  Obtusa,  Wall. ;  Fl.  Br.  Ind.  i.  291 ;  Bedd.  Fl.  Sylv.  t.  83  ;  Talbot  Bomb. 
List  17.     Vern.  Nagetta,  Badaga. 

A  tall  tree.  Bark  brown,  smooth.  Wood  pinkish-white  to 
reddish-brown.  Pores  small,  very  numerous,  uniformly  arranged 
between  the  fine,  short,  very  numerous  medullary  rays,  the  distance 
between  which  is  equal  to  the  transverse  diameter  of  the  pores. 
AnnvxiL  rings  faintly  marked  by  a  line.  Silver-grain  good  and 
pretty. 

Western  Ghdts  of  Bombay  and  Madras,  up  to  6000  ft. 

This  tree  is  quite  common  in  the  dry  "  sholas  '*  on  the  eastern  side  of  the  Nilgiri?, 
and  very  pretty  when  in  flower.  It  has  a  good  straight  upright  growth,  but  the 
diameter  growth  is  slow,  about  8  to  9  rings  per  inch  of  radius.  The  wood  is  occasion- 
ally used  for  building,  but  is  liable  to  warp.     Bourdillon's  Travancore  experiments 

of  1896  give  weight  40  lbs.,  P  =  533. 

Ibe 

W  3765.    Goonoor,  Nilgiris,  6000  ft.  (Gamble) — * 

W4607.     Travancore  (Bourdillon) 43 

13.  CAMELLIA,  Linn. 

There  are  four  species  of  Indian  wild  teas,  and  perhaps  a  fifth.  They  come  into 
two  sections :  I.  Thea,  containing  C.  Thea  and  C.  caudata ;  and  II.  Camellia,  con- 
taining (7.  drupi/era  and  6'.  lutescens.  Dyer  in  Fl.  Br.  Ind.  i.  293,  a  shrub  of  tlie 
Misboji  Hills. 
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Cjaponica,  L.  is  the  cultivated  garden  Camellia,  which  grows  well  in  the  Nilgiri 
Hills  and  elsewhere  where  the  climate  is  suflBciently  temperate.  It  has  a  light  brown 
wood,  with  numerous  very  small  evenly-distributed  pores  and  short  medullary  rays, 
broader  at  the  middle  than  at  the  ends  (Nordlinger's  Sections,  vol.  8). 

Wood  light-coloured,  moderately  hard,  close-  and  even-grained. 
Pores  numerous,  very  small,  uniformly  distributed.  MedvMary  rays 
very  fine,  very  numerous. 

1.  C.  Thea,  Link ;  Brandis  For.  Fl.  25  ;  Kurz  For.  Fl.  i.  109  ;  Gamble  Dan.  List 
9.  C.  thei/era,  Griff. ;  Fl.  Br.  Ind.  i.  292.  The  Tea  plant.  Vern.  Cha,  Hind. ;  Lapet, 
Burm. 

A  shrub  or  small  tree.  Bark  thin,  grey,  smooth.  Wood  creamy- 
white  or  greyish-white,  moderately  hard,  close-  and  even-grained. 
Pores  numerous,  very  small,  ^uniformly  distributed.  Medullary  rays 
very  fine,  numerous. 

Upper  Assam,  Manipur  and  Gachar ;  Eatha  forests,  Euby  Miues  District  and 
Shan  Hills  of  Burma;  cultivated  in  many  districts,  especially  in  Eangra,  Kulu, 
Dehra  Dun,  Eumaon,  Darjeeling,  the  Western  Dudrs,  Assam,  Gachar,  Ghittagong, 
Hazdribagh,  Nilgiri  Hills,  Pulney  Hills,  the  hills  of  Travancore  and  Geylon. 

It  is  unnecessary  to  describe  at  length  the  Indian  tea-industry  and  the  discovery 
of  the  wild  plant  in  Assam,  for  the  subject  is  fully  treated  by  Dr.  G.  Watt  in  his 
**  DictioDary  of  Economic  Products,"  vol.  ii.    The  shrub  is  sometimes  found  run  wild 

in  the  forests,  elsewhere  than  in  the  regions  where  it  is  indigenous. 

lbs. 

G  3143.    Dehra  Ddn  (Bailey) 56 

E  5104.    Darjeeling  (G.  G.  Rogers) 48 

2.  C.  caudata,  Wall. ;  Fl.  Br.  Ind.  i.  293 ;  Kurz  For.  Fl.  i.  108.  Vern.  Lapet, 
Burm. 

An  evergreen  shrub.  Bark  light  brown,  smooth,  very  thin.  Wood 
yellowish-white,  close-  and  even-grained.  Pores  very  numerous, 
extremely  small,  regular,  some  containing  a  white  substance.  MeduL- 
lary  rays  very  fine,  very  numerous,  occasionally  fine  and  dark- 
coloured. 

Eastern  Himalaya  in  Bhutan  and  the  Mishmi  Hills ;  Khasia  Hills  and  Sylhet ; 
Martaban  Hills  of  Burma,  at  3-6000  ft 

Khasia  Hills — Kew  Museum  (J.  D.  Hooker). 

3.  C.  drupifePE,  Lour. ;  Fl.  Br.  Ind.  i.  293 ;  Kurz  For.  Fl.  i.  109 ;  Gamble  Darj. 
List  9.     Vern.  Kissi,  hingua,  Nep ;  Chashing,  Bhutia,  Lepcha ;  Lapet,  Burm. 

A  large  evergreen  shrub.  Bark  very  thin,  greyish- white.  Wood 
pinkish-white,  moderately  hard,  close-  and  even-grained.  Pores  very 
small,  uniformly  distributed,  very  numerous.  Medullary  rays  very 
fine,  very  numerous. 

Eastern  Himalaya,  Assam  and  Khasia  Hills,  up  to  8000  ft.;  Tenasserim  and 
Andaman  Islands. 

Ibe. 
E  3111.    Kalimpiincr,  Darjeeling,  4500  ft.  (Gamble)       .        .        .        .    — 

E  3358.    Sivoke  Hills,  Darjeeling,  1500  ft.       „  ....    60 
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Order  XVIL    DIFTEROCABFEiE. 

An  Order  of  very  great  importance  in  the  forest  economy  of  India,  Burma  and 
Ceylon,  containing,  as  it  does,  some  of  the  largest  and  finest  trees,  and  some  of  the 
most  important  timbers.  Many  of  them  are  especially  valuable,  because  they  are,  like 
the  Sdl  tree  of  North  and  Central  India,  and  the  Eng  tree  of  Burma,  gregarious  kinds, 
and  consequently  suitable  for  careful  working  in  forest.  The  latest  account  of  the 
Order  is  contained  in  Sir  D.  Brandis'  "  Enumeration  of  the  Dipterocarpeas,"  in  vol. 
xxxi.  of  the  Journal  of  the  Linnean  Society,  and  it  is  that  which  it  is  proposed  to 
adopt  here  in  giving  an  account  of  the  trees  and  their  woods  and  timbers. 

Besides  being  valuable  as  timber  trees,  most  Dipterocarps  abound  in  resin  or  wood- 
oil.  On  this  Brandis  says,  '*  Dipterocarps  form  resinous  substances  on  a  large  scale  in 
'  their  leaves  and  deposit  them  in  their  wood.    In  the  living  tissue  these  substances 

*  are  in  a  liquid,  oily  condition ;  while  in  the  old  wood  solid,  in  Dryohalanops  crystalline, 
*•  masses  are  deposited.** 

Most  Dipterocarps  are  characterized  by  tall  stems  with  no  or  only  small  branches. 
Thus,  the  huge  Dipterocarpics  trees  of  Eastern  Bengal,  Burma  and  Ceylon  are  at  once 
recognizable  by  their  tall  straight  leafless  boles,  from  which  the  branches  only  begin  to 
show  at  a  considerable  height  above  the  ground.  And  the  same  peculiarity  is  notice- 
able in  the  Sdl  and  other  similar  species  of  Shorea.  As  young  trees,  they  grow  straight 
up,  if  gregarious  preferring  to  be  in  close  approximation  to  each  other,  and  in  the 
distance  a  forest  ot  such  trees  often  presents  the  uniform  appearance  which  is  charac- 
teristic of  the  forests  of  spruce  in  England. 

Brandis  divides  the  family  into  five  Tribes  with  16  genera,  of  which  13  occur 
in  the  areas  to  which  this  work  relates.  Among  the  other  three,  one,  Dryohcdanopsy 
is  especially  noticeable,  as  containing  the  Camphor  tree  of  Sumatra,  the  Malay 
Peninsula  and  Borneo,  D,  aromatica,  Gaertn.  f.  The  following  accoxmt  of  it 
appeared  in  Nature  in  February  1871 : — 

'*  One  of  the  most  interesting  and  important  trees  of  Sumatra  is  the  Camphor  tree, 

*  Drydbalanopa  camphora.  This  camphor  attracted  the  attention  of  the  earliest  voyagers, 

*  and  was  then,  as  it  is  now,  an  important  article  of  commerce  with  China  and  Japan, 
'  the  people  of  those  countries  attributing  to  it  extraordinary  virtues  and  paying  a  high 

*  price  for  it.  The  tree  grows  to  a  height  of  100  or  130  ft.,  and  forms  a  trunk  7  to  10  ft. 
'  in  diameter.  The  quantity  of  camphor  contained  in  the  trunks  is  very  unequal ;  the 
'  young  trees  appear  to  contain  little  or  none.    It  is  said  that,  on  an  average,  about  nine 

*  trees  are  required  to  produce  100  lbs.  weight  of  crystallized  camphor.    It  is  obtained  by 

*  cutting  down  the  tree  and  dividino;  the  wood  into  small  pieces,  in  the  divisions  of 

*  which  the  camphor  is  found.    It  differs  in  the  form  of  its  crystals  from  the  camphor  of 

*  commerce,  is  harder,  more  brittle,  and  does  not  so  readily  condense.  Great  quantities 
'  are  used  by  the  Bataks  for  the  preservation  of  the  corpses  of  their  chiefs.  The  trees 
'  are  spread  over  a  portion  only  of  Sumatra  and  Borneo,  and  generally  occur  in  localities 

*  into  which  commerce  and  civilization  have  as  yet  but  little  penetrated.  Notwith- 
'  standing  the  continued  destruction  of  the  trees,  for  the  sake  of  procuring  the  camphor, 
'no  means  are  taken  for  the  future  preservation  of  the  species.    This  camphor  is 

*  seldom  seen  in  England,  except  in  museums.    The  Chinese  eagerly  buy  it  in  preference 

*  to  the  ordinary  camphor — their  own  produce — which  they  send  in  such  large  quantities 
'  into,  the  European  markets." 

Another  account  is  given  by  H.  T.  Colebrooke  in  "  Asiatic  Researches,"  vol.  xii. 
p.  537  (1818),  from  which  it  would  appear  that  the  procedure  formerly  was  much  more 
wasteful,  as  only  trees  were  sought  for  that  had  cavities  in  which  the  camphor  had 
crystallized.  The  wood  of  Dryohalanops  resembles  that  of  Dipterocarpus  (Kidley  in 
Kew  Museum). 

Tribe  I.  Dipterocarpeas       ....    Dipterocarpus,  Anisoptera. 

„     II.  ShoresB Doona,  Hopea,  Pentacme,  Shorea, 

Parashorea,  Balanocarpus. 

„  IIL  Vaticeae Cotylelobium,  Vatica. 

„  IV.  VateriesB Stemonoporus,    Monoporandra, 

Vateria. 

Wood  generally  hard,  strong  and  durable ;  reddiah  or  y^\\oV\^- 
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brown,  often  cross-grained ;  heartwood  distinct,  resinous.  Pores 
round,  often  in  groups,  small  to  large,  generally  moderate-sized,  often 
filled  with  resin,  enclosed  in  a  ring  of  loose  texture  due  to  large  wood- 
cells.  Medullary  rays  fine  and  moderately  broad,  generally  equi- 
distant, silver-grain  usually  good. 


Tribe  I.    DIPTEROCASPEJl. 
1.  DIPTEROCARPUS,  Gaertn.  f. 

Seventeen  described  species,  of  which  five  are  endemic  Ceylon  species ;  two  are 
found  in  South  India,  and  the  rest  in  Eastern  Bengal,  Burma  or  the  Andaman  Islands. 
D,  vestitus.  Wall. ;  Fl.  Br.  Ind.  i.  295,  is  a  tree  of  Tavoy  which  is  not  mentioned  by 
Kurz.  D.  Bourdilloni,  Brandis  in  Hook.  Ic.  PL  t.  2403 ;  Joum.  Linn.  Soc.  xxxi.  34,  is 
an  enormous  tree,  150  ft.  high,  with  a  straight  trunk  5  ft.  in  diameter.  It  was  found 
by  Bourdillon  in  evergreen  forests  on  the  Periyar  river  in  N.  Travancore  at  2-500  ft. 
(Vern.  Kar  anjili,  Trav.  hills),  and  by  Brandis  on  the  Carcoor  QihiX  in  Malabar.  The 
wood  is  not  good,  but  the  stems  are  used  to  make  dug-out  canoes.  D.  costatusj 
Gaertn.  f. ;  Kurz  For.  Fl.  i.  117,  is  a  tree  of  Eastern  Bengal  and  Burma,  found  in  the 
hill  Eng  forests  of  the  hills  of  Martabau  and  Tenasserim,  up  to  2000  ft.  D,  sc(^>ei\ 
Ham.  is  found  in  the  hills  of  S.  Tippera.  D,  incanus,  Roxb. ;  FL  Ind.  ii.  614,  is 
lound  in  Pegu  and  the  Andamans.  D.  Qriffithii,  Miq. ;  FL  Br.  lud.  i.  209 ;  Kurz  For. 
Fl.  i.  116,  is  a  large  tree,  up  to  150  ft.  in  height,  of  Tenasserim  and  the  upper  mixed 
forests  of  the  Andamans.  D,  hispidua,  Thw. ;  Vern.  Bu-hora,  Cingh. ;  Z>.  scahridus, 
Thw.;  D,  glandulosusj  Thw.;  Vern.  Dorana,  Cingh. ;  and  D.  insignis,  Thw.  ;  Trimeu 
Fl.  Ceyl.  i.  pp.  114-116,  are  trees  of  Ceylon. 

Wood  reddish-brown,  hard.  Pores  moderate-sized  and  large,  often 
resinous,  usually  surrounded  by  a  pale  ring.  Medullary  rays  usually 
of  two  classes,  the  one  fine  or  very  fine,  the  other  moderately  broad  or 
broad ;  silver-grain  well  marked. 

1.  D.  indicus,  Bedd.FL  Sylv.  t.  94;  Brandis  Joum.  Linn.  Soc.  xxxL  26.  D.  iurhi- 
natus.  Dyer ;  Fl.  Br.  Ind.  i.  295  (part) ;  Talbot  Bomb.  List  17.  Vern.  Ouga^  chdlane, 
Kan. ;  Enne%  Tam. ;  Kaljpayin,  Mai. ;   Varangu,  velayant,  Trav.  Hills. 

A  lofty  tree.  Wood  dark  reddish-grey,  hard.  Pores  moderate- 
sized  to  large,  scanty,  ringed.     Medullat^  rays  fine,  long,  irregular. 

Evergreen  forests  of  the  Konkan,  Eanara,  Malabar  and  Travancore,  up  to  3000  I » . 

Beddome  says  the  timber  is  open  in  the  grain  and  not  durable,  Bourdillon  that  it  is 

soft  but  useful  for  building.    It  gives  a  wood-oil.    Bourdillon  gives  weight  47  lbs.,  P  = 

695.    Dr.  T.  Cooke  reunites  this  species  with  D,  turhinatus^  Gaertn. 

Ibe. 

W  4710.    Travancore  (Bourdillon) 44 

2.  D.  turbinatUS,  Gaertn.  f. ;  Fl.  Br.  Ind.  ii.  295  (part) ;  Eoxb.  Fl.  Ind.  ii.  611i ; 
Kurz  For.  FL  i.  114.  D,  loevis.  Ham. ;  Kurz  For.  Fl.  i.  114.  The  Gurjun-oil  tre*-. 
Vern.  Gurjun,  tiliya-gurjunj  Beng. ;  Kanyaung,  Magh. ;  Kanyiriy  kanyinni,  kav- 
yin-wettaung,  Burm. 

A  lofty  evergreen  tree.  Wood  rough,  soft  to  moderately  hard, 
sapwood  white,  heartwood  red-brown.  Pores  round,  moderate-sized 
to  large,  numerous,  ringed,  joined  by  pale  concentric  bands.  Medullaivf 
rays  prominent,  of  two  classes,  broad  and  fine,  a  large  number  of  the 
latter  between  each  pair  of  the  former,  prominent  and  shining  on  a 
radial  section. 

Forests  of  Cachar  and  the  Chittagong  Hills ;  tropical  forests  throughout  Burma  ; 
Andaman  Islands. 
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A  magnificent  tree,  reaching  150  to  200  ft.  in  height.  In  Ghittagong  it  is  con- 
spicuous, and  in  the  Hill  Tract  reserves  it  forms  the  highest  tier  of  the  forest  vegetation, 
having  beneath  it  in  a  second  tier  trees  which  are  themselves  very  large  and  valuable. 
The  wood-oil  is  largely  collected  and  exported,  '*  20  to  30  trees  give  150  to  200  lbs.  of 

*  oil,  capable  of  making  2000  to  3000  torches,  selling  locally  at  Rs.l  8a.  per  100  "  (Burma 
Forest  Keport,  1881-82).    It  is  also  used  for  painting  houses  and  sbips.     "  To  extracc 

*  the  oil,  a  hole  is  made,  about  3  to  5  fc.  above  the  root  of  the  tree,  and  burnt  with  a 

*  few  dried  leaves  every  third  day.  Oil  from  ^  to  1|  seer  collects  in  the  hole  during  thu 
'  night,  in  the  hot  season,  and  is  taken  out  next  morning  by  a  spoon  formed  of  cocoanut- 
'  shell.    It  is  in  much  demand,  and  sells  at  from  6  to  10  rupees  a  maund.     More  than 

*  4000  to  5000  maunds  of  oil  are  exported  yearly  to  Calcutta  and  other  parts  "  (Lewin, 
"  The  Hill  Tracts  of  Ghittagong  "). 

The  wood  is  used  in  housebuilding  and  for  dug-out  canoes,  also  for  packing-cases ; 
but  it  is  soon  destroyed  by  white  ants,  and  therefore  not  much  in  estimation,  though 
the  large  size  of  the  logs  and  scantling  points  to  its  value  for  temporary  purposes.  Logs 
40  to  60  ft.  in  length  are  often  brought  out. 

Skinner,  No.  64,  gives  the  weight  at  45  lbs.  and  P  =  762  ;  Eurz  gives  55  lbs.  for 
the  weight,  while  the  specimens  examined  average  50  lbs.  per  cubic  foot.  In  the 
Andamans  it  squares  up  to  60  ft.,  siding  24  in. 

IbB. 

E    709.    Ghittagong  Forests  (Chester) 49 

E3690.    Ghittagong  Hill  Tracts  (Gamble) 51 

B  292, 293.    Burma  (1867) 43 

B2506.  „       (Brandis,  1862) 49 

B  2555.  „  „  .........    56 

B  2216.     Andaman  Islands  (Col.  Ford,  1866) 52 

3.  D.  ObtUSifolius,  Teysm.;  Fl.  Br.  Ind.  i.  295;  Kurz  For.  Fl.  i.  115.  Vern, 
KanyingSkf  inho,  Burm. 

A  large  deciduous  tree.  Barh  f  in.  thick,  ash-grey,  longitudinally 
cracked,  rough.  Wood  reddish-brown,  rough,  moderately  hard.  Pores 
large  and  moderate-sLzed,  ringed.  MedvUary  rays  moderately  broad, 
numerous,  making  a  good  silver-grain. 

Eng  forests  of  Prome  and  Mai-taban,  ascending  to  3000  ft. 
Weight  55  Ibi.  per  cubic  foot.     Wood  similar  to  "  Eng." 

lbs. 

B  3128.     Kya-eng,  Attaran  Valley,  Jiurma 59 

B4073.     Tavoy  (Palmer) 51 

4.  D.  pilOSUS,  Roxb.  Fl.  Ind.  ii.  615  ;  Fl.  Br.  Ind.  i.  296 ;  Kurz  For.  Fl.  i.  115. 
Vern.  Hollong,  Ass. 

A  large  evergreen  tree.  Wood  light  red,  moderately  hard.  Pores 
numerous,  moderate-sized,  ringed,  single  or  grouped  in  a  roughly 
concentric  arrangement.  Medullary  rays  fine  to  moderately  broad, 
the  distance  between  them  rather  greater  than  the  diameter  of  the 
pores. 

Upper  Assam,  very  common  in  damp  forests ;  Ghittagong,  Arracan  and  Burma. 
Not  gregarious. 

A  fine  tree  which  likes  well-drained  land.  It  is  often  of  very  large  size.  "  Black- 
water  '*  in  Ind,  Tea  Gaz.,  Sept.  1,  1883,  mentions  one  9  ft.  in  girth  and  120  ft.  to  the 
first  branch,  another.  18  ft.  girth  and  90  ft.  to  first  branch,  and  a  third  23  ft.  in  girth 
and  perhaps  100  ft.  high.  He  says  the  wood  is  a  splendid  one  for  sawing,  but  is  not 
suited  for  tea-boxes  on  account  of  the  resin  in  it.  Chev.  Paganini,  in  Ind,  Tea 
Gaz.y  April  28,  1885,  says,  however,  that  it  is  used  for  boxes,  but  is  not  durable. 
S.  E.  Peal  thinks  it  must  laave  formerly  been  largely  used  for  canoes,  though  now  it 
rarely  is. 

lbs 

E  4700.     Dibrngarh,  Assam  (H.  C.  Hill) ^i 
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5.  D.  tnberculatUS,  Roxb.  Fl.  Ind.  ii.  614 ;  Fl.  Br.  Ind.  u.  297  ;  Kurz  For.  Fl.  i. 
113.  D.  ffrandiflorus.  Wall.  The  Eug  tree.  Vem.  Eng,  in,  Burm. ;  Sooahn, 
Taleiug. 

A  large  deciduous  gregarious  tree.  Bark  dark  grey.  Wood  dark 
red-brown,  hard.  Pores  circular,  large  and  moderate-sized,  often  filled 
with  resin,  rather  unevenly  distributed.  Medullary  rays  prominent, 
moderately  broad,  with  a  number  of  fine  rays  between  each  pair  of 
broad  ones  :  the  distance  between  the  broader  rays  equal  to  or  up  to 
twice  the  transverse  diameter  of  the  pores,  the  sWer  rays  paig 
through  or  round  the  pores. 

Plains  and  low  hills  in  the  valleys  of  Burma,  the  chief  constituent  tree  of  the  '*  Eng 
dein^,"  one  of  the  most  characteristic  of  the  Indian  classes  of  forest ;  Ghittagong. 

The  Eog  forests  of  Burma  correspond  more  or  less  to  the  Sdl  forests  of  Northern 
and  Central  India;  and,  as  Brandis  points  out,  the  conditions  of  growth  and  the 
advantages  which  such  gregarious  trees  possess  in  the  struggle  for  existence  are  the 
same  for  both.  The  forests  are  chiefly  and  almost  exclusively  found  on  laterite,  and 
are  badly  subject  to  fire  in  the  dry  season.  They  cover  several  thousand  square  miles 
of  country,  over  2000  in  Pegu  alone.  For  an  account  of  the  companion  trees  of  Eng 
(properly  "  In  "),  reference  may  be  made  to  p.  36  of  Kurz'  "  Preliminary  Beport  of 
regu,  1875."  The  wood  of  the  Eng  is  probably  the  best  of  the  woods  given  by  species 
of  Dipterocarpus,  and  it  is  in  considerable  demand  and  use  for  building  and  boats. 
Were  it  not  that  Burma  has  so  many  valuable  timbers,  and  especially  teak,  Eng  would 
probably  be  in  even  greater  demand. 

Weight :  Brandis  in  Burma  List  of  1862,  No.  12,  gives  55  lbs. ;  Skinner,  No.  63, 
gives  45,  and  Benson  46  lbs. ;  while  the  average  of  the  specimens  gives  54  lbs.  Benson 
gives  P  =  758,  Skinner  750. 

It  has  been  often  recorded  that  the  Eng  tree  did  not  give  a  wood-oil,  but  J.  W. 
Oliver  (see  Watt  Diet.  Econ.  Pts.  iii.  160)  explains  that  it  does  give  a  thick  oil  or  rather 
oleo-resin,  which  is  extracted  for  making  torches  and  for  caulking  boats.  The  method 
of  extraction  is  similar  to  that  employed  for  gurjun-oll.  The  value  of  the  torches  is 
given  by  Brandis  in  1875  as  64  per  rupee,  by  Branthwaite  in  1892  as  25  per  rupee  (for 
further  information  see  Watt's  Dictionary  above  referred  to  ;  Brandis  in  Ind.  Forester 

i.  365 ;  Branthwaite  and  H.  Hobart-Hampden  in  Ind.  Forester  xviii.  8). 

lbs. 

B  2505.    Burma  (Brandis,  1862) 50 

B    306.        „      (1867) 62 

B2480.        „ 59 

Nordlinger's  Sections,  vol.  8  (D.  grandiflorus,  Wall.)  and  vol.  11  (Tab.  II.  1). 

6.  D.  zeylaniCUS,  Thw. ;  Trimen  Fl.  Ceyl.  i.  114 ;  Fl.  Br.  Ind.  i.  297 ;  Bedd. 
Fl.  Sylv.  XXV.    Vern.  Eord,  Cingh. 

A  very  tall  tree  with  straight  trunk,  branching  only  near  the  top. 
Bark  smooth,  flaking  off  in  small  pieces.  Wood  red,  moderately  hard. 
Pores  moderate-sized  to  very  large,  scanty,  prominent  on  a  vertical 
section.  Medullary  rays  fine  and  moderately  broad,  frequently 
bending. 

Ceylon,  up  to  3000  feet,  but  chiefly  in  the  moist  low  country,  endemic. 

It  is  not  clear  why  Mendis  calls  this  ''  Thief  tree.'*  Trimen  says  the  wood  is  not 
durable,  but,  as  long  lengths  are  obtainable,  it  is  valuable  for  scaffolding.  It  gives  a 
wood-oil  and  gum-resin. 

Ibe. 

No.  37.    Ceylon 'Collection,  old;  No.  62,  new  (Mendis)  .        .        .        .45 

7.  D.  alatus,  Roxb.  Fl.  Ind.  ii.  614 ;  Fl.  Br.  Ind.  i.  298 ;  Kurz  For.  Fl.  i.  116. 
Vem.  KanyiTibyu,  Burm. 

A  very  large  tree  with  grey  bark.  Sapwood  white;  heartwood 
reddish-grey,  moderately  haid,  smooth,  mottled.  Pores  scanty,  large 
ringed,  often  oval  and  subdivided.     MeduUary  rays  undulating,  long. 


(_Magaifiid  3i  lima.) 
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fine  and  moderately  broad,  some  2  to  6  fine  ones  between  each  pair  of 
broad  ones.     Pores  prominent  on  a  longitudinal  section. 

Tropical  forests  of  Bhamo,  Arracan,  Pegu  and  Martaban  down  to  Tenasserim ;  Cocoa 
Islands  (Praia) ;  Mascal  Island  (Roxburgh). 

This  fine  tree  grows  chiefly  on  laterite.  It  gives  a  large  quantity  of  rather  thin 
wood-oil,  which,  according  to  Brandis,  is  found  chiefly  in  the  long  horizontal  cells  of 
the  medullary  rays,  which  are  up  to  0*08  to  0*12  in.  long.  The  oil  is  probably 
considerably  mixed  with  that  of  the  Eng. 

Weight :  Brandis  in  Burma  List,  1862,  No.  11,  gives  38  lbs. ;  the  specimen  gives 

50  lbs. ;  Bennett,  No.  9,  Andaman  woods  (Kanyin),  gives  weight  49  lbs.,  P  =  727.  The 

wood  is  used  for  house-building  and  canoes,  but  is  not  durable. 

Ib6. 

B    818.    Burma  (Ribbentrop) 50 

B  2243.    Andamans  (1866)  (rather  eaten) 38 

Nordlinger's  Sections,  vol.  8. 

E  720  is  a  wood  sent  firom  Ghittagong  under  the  name  Michamma,  In  structure  it 
resembles  Dipterocarpus,  and  differs  chiefly  by  the  very  numerous,  very  fine,  equi- 
distant medullary  rays.  The  pores  are  joined  by  white,  wavy  concentric  lines.  The 
wood  is  interrupted  by  concentric  belts  of  fibrous  substance  resembling  liber,  about 
i  inch  thick. 

E  1257  (43  lbs.)  from  Tezpur,  Assam,  has  the  structure  of  Dipterocarpus. 

E  1960  (37  lbs.);  Yern.  Lowa,  Beng.;  Cluikyaiy  Magh,  from  Ghittagong,  is 
probably  a  species  of  Dipterocarpus.  It  is  distinguished  by  numerous  broad  and  fine 
medullary  rays,  and  moderate-sized,  often  subdivided  pores. 

These  specimens  are  mentioned,  as  perhaps  some  day  they  may  be  identified.  There 
are  probably  some  other  species  of  Dipterocarpus  yet  to  be  collected  and  properly 
determined. 

2.  ANISOPTERA,  Korth. 

Two  Indian  species.  A.  ohlonga.  Dyer  in  Fl.  Br.  Ind.  L  301  {Shorea  nervosa^  Kurz 
For.  FL  L  119),  is  a  tree  of  Tenasserim  which  gives  a  clear  yellowish  resin  like 
colophany. 

Brandis  says  that  '^  in  the  circumference  of  the  pith  there  are  18  to  24  resin  ducts, 
'  often  large  and  close  together.'' 

1.  A.'glabra,  Kurz  For.  FI.  i.  112.    Vem.  Thinkadu,  Burm. 

A  large  evergreen  tree.  Bark  (of  young  trees)  light  brown  with 
shallow  vertical  clefts,  ^  in.  thick.  Wood  reddish-brown,  moderately 
hard,  rough-grained.  Pores  large,  often  subdivided,  not  numerous  or 
evenly  distributed,  often  resinous.  MeduZlai^  rays  moderately  broad, 
numerous,  giving  a  shining  silver-grain. 

Evergreen  forests  of  Upper  Burma,  the  eastern  slopes  of  the  Pegu  Yoma  and  the 
Martaban  Hills. 

This  is  a  very  large  tree,  for  Kurz  says  it  runs  up  to  120  ft.  with  12  ft.  in  girth. 

The  wood  resembles  that  of  Dipterocarpus. 

Ibe. 

B  4853.    Pyinmana,  Burma  (G.  E.  Cubitt) 38 

B5071.    Thaungyin,  Burma  (Cappel) 38 

Tribe  H.    SHOREJ!. 
3.  DOONA,  Thw. 

Twelve  species,  all  endemic  Ceylon  trees,  most  of  them  quite  rare  and  local.    Eleven 
of  them  are  described  by  Trimen  under  Doona,  the  twelfth  is  D.  disticha,  Pierre  (  Vatica 
disticha,  A.  DC ;  Fl.  Br.  Ind.  i.  303.     Sunaptea  disiicha,  IMmen  Fl.  Ceyl.  i.  127). 
D.  trapezifdia,  Thw. ;  Fi.  Br.  Ind.  i.  311 ;  Trimen  Fl.  Ceyl.  i.  121 ;  Vern.  rakohoXu, 
Cingh.,  is  a  large  tree  of  the  moist  low  country  up  to  2500  ft.  or  more.    T\ie  ^ive^  lt\3i\A 
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are  pounded  and  made  into  fiour  for  food,  but  are  said  to  be  available  only  every 
seventh  year. 

1.  D.  zeylanica,  Thw. ;  Fl.  Br.  Ind.  i.  311 ;  Bedd.  For.  Fl.  t.  dl ;  Trimen  Fl. 
Ceyl.  i.  119.    Vern.  Duriy  Cingh. 

A  large  tree.  Bark  rough  and  cracked.  Wood  brown,  moderately 
hard.  Pores  large,  often  subdivided,  enclosed  in  rings  of  pale  loose 
tissue  which  sometimes  run  together  into  irregular  patches.  Medullar^/ 
rays  prominent,  fine,  uniform  and  equidistant,  not  numerous. 

Central  Province  of  Ceylon,  up  to  4000  ft. 

This  is  a  characteristic  tree  of  the  lower  hill  forests,  now  fast  disappearing  to  make 
way  for  tea.    Trimen  says  of  it,  **  The  mode  of  branching  horizontally  chiefly  at  the 

*  top,  and  the  preference  of  the  tree  for  the  crests  of  hills,  which  causes  its  outline  to 

*  stand  out  against  the  sky,  gives  the  tree  at  a  distance  much  the  appearance  of  the 

*  stone  pine  of  Italy.    The  timber  is  light,  moderately  hard,  pale  greyish-brown, 

*  durable,  and  greatly  in  request  for  shingles,  whence  the  tree  is  often  called  *  Shingle 

*  tree.*    It  bums  with  a  bright  flame.    An  excellent  colourless  dammar-like  resin  exudes 

*  from  the  trunk." 

lbs. 

No.  25,  Ceylon  Collection,  old ;  No.  28,  new  (Mendis)    .        .        .        .29 

2.  D.  cordlfolia,  Thw.;  PI.  Br.  Ind.  i.  312;  Trimen  Fl.  Ceyl.  i.  122.  Vern. 
Beraliya,  Cingh. 

A  large  tree.  Bark  smooth,  peeling  off  in  large  flakes.  Wood 
dark  reddish-brown,  hard,  close-grained.  Pores  moderate-sized, 
enclosed  in  rings  of  pale  loose  tissue  which  run  together  into  irregular 
patches  and  then  again  spread  concentrically  into  irregular  belts. 
Medvllary  rays  fine,  prominent,  not  numerous. 

Moist  low  country  of  Ceylon. 

A  rather  rare  tree.  Trimen  says  that  it  gives  a  good  varnish  resin,  and  that  the 
seeds  are  roasted  and  eaten. 

Ceylon :  Int.  Exhn.,  1862 — Kew  Museum. 

4.  HOPEA,  Roxb. 

£leven  species,  of  which  four  from  South  India,  four  from  Burma,  and  three  from 
Ceylon.  H,  racophlcea.  Dyer  in  Fl.  Br.  Ind.  i.  310  (E.  sp.  Bedd.  Fl.  Sylv.  xxvii. ;  B. 
malaharicaf  Bedd.  Ic.  PI.  Ind.  Or.  42, 1. 185) ;  Vern.  KcUlu,  Mai. ;  Karung  kongu,  Tam. ; 
Neduvdli  kongu,  Trav.  Hills,  is  a  tree  of  the  forests  of  the  Wynaad,  common  on  the 
Carcoor  Ghdt,  with  a  dark-coloured  bark  which  peels  ofif  and  hangs  in  long  shreds  on 
the  trunk,  and  a  deep  red,  hard,  heavy,  durable  timber,  likely  to  be  useful  for  engineer- 
ing purposes.  It  extends  south  to  Travancore.  H,  discolor,  Thw.,  Vern.  Malmora, 
Cingh. ;  H.  jtumnda,  Thw.,  Vern.  Pini-heraliya,  rat-heraliya,  Cingh. ;  and  II.  cordi- 
folia,  Trim.,  Vern.  Mendora,  Cingh.,  are  rare  endemic  large  Ceylon  trees.  H,  ohlongi- 
folia.  Dyer ;  H.  Helferi,  Brandis,  and  H.  Qriffithii,  Kurz,  are  trees  of  Mergui. 

Wood  yellow,  yellowish-brown  or  brown,  hard,smooth, even-grained, 
seasons  well.  Pores  small  to  large,  ringed.  Medullary  rays  uniform, 
fine  or  moderately  broad. 

1.  H.  Wightiana,  Wall. ;  Fl.  Br.  Ind.  i.  309 ;  Bedd.  Fl.  Sylv.  t.  96  ;  Talbot  Bomb. 
List  18.  Vern.  Kalhow,  kiralboghi^  haiga,  Kan. ;  Kavsi,  Mar. ;  Ilajoongu,  Trav. 
Hills. 

A  large  tree.  Wood  brown,  hard  and  close-grained,  smooth.  Pores 
moderate-sized,  surrounded  by  a  white  ring,  resinous,  often  grouped 
2   or   3   together.      Medullary  rays  white,  distinct,  uniform,  fine. 
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moderately    numerous.     Concentric  white  lines    resembling  annual 
rings. 

Western  coast  forests,  from  the  Konkan  to  Tinnevelly. 

This  tree  is,  accordiog  to  Beddome,  common  in  many  of  the  evergreen  forests  on 
the  west  coast,  and  is  noticeable  for  the  curious  ecbinate  galls  common  in  the  axils  of 
the  leaves  and  on  the  inflorescence.  The  wood  is  an  excellent  fuel  and  afifords  a  valuable 
timber,  said  to  be  the  best  of  the  timbers  of  Tinnevelly. 

W4289.    Tinnevelly  (Brasier) 54* 

•    2.  H.  parviflora,  Bedd.  Fl.  Sylv.  t.  7  ;  Fl.  Br.  Ind.  i.  308.     Vern.  Kongu,  Tam. ; 
Kiralboghi,  tirpuy  Kan. ;   Thamhagam,  karnbagam,  irubogam,  Mai. 

A  large  tree.  Wood  brown,  hard  and  close-grained.  Pores  small 
and  moderate-sized,  numerous,  ringed.  MedvMary  rays  moderately 
broad,  prominent,  generally  bent  where  they  touch  the  pores,  uniform 
and  equidistant^' 

Western  moist  zone :  Malabar  and  South  Kanara  up  to  3500  ft. ;  Travancore  and 
Tinnevelly. 

A  handsome  tree  with  a  beautiful  wood  somewhat  like  but  smoother  than  Sil ;  it 
is  but  little  known,  though  valued  in  South  Kanara  for  building  temples.  It  might  be 
useful  for  sleepers.  H.  H.  O'Connell's  experiments  with  Tinnevelly  wood  gave  weight 
64  lbs. ;  our  specimens  give  weight  60  lbs. 

The  following  is  an  abstract  of  F.  Foulkes'  notes  on  this  tree  (published  Mangalore, 
August,  1895)  :— 

"  A  very  large  handsome  tall  tree  with  small  leaves ;  straight'  growing ;  when  young 
*has  a  cone-shaped  crown.  Found  either  (1)  in  dense  moist  evergreen  forests,  or  (2)  as 
'  the  remains  of  former  patches  in  open  plains ;  a  strong  shade-endurer.     Prefers  rich 

*  deep  moist  soil,  growing  best  on  river-banks  and  in  moist  valleys,  but  will  thrive  even  on 
*dry  hard  laterite,  which  it  prefers  to  gneiss.    Has  a  long  deep  tap-root  with  only  few 

*  lateral  shoots.     Flowers  January,  February  and  early  March,  the  fruit  ripening  in 
'May ;  seed  abundant  and  annual,  germinates  easily,  but  quickly  loses  vitality ;  heavy 

*  seed  crops  about  every  three  years.    Reproduces  naturally,  better  than  any  S.  Kanara 

*  species  except  Xylia ;  light  requires  to  be  let  in  after  third  year.     Broad-cast  sowing 

*  is  generally  successful,  especially  along  river-banks.     If  planted,  requires  great  care 
*as  it  does  not  stand  careless  handling.     Gives  logs  of  large  size,  average  25  ft.  long, 

*  45  cubic  feet ;  is  locally  considered  by  the  people  the  best  of  timbers,  and  is  now, 

*  consequently,  more  diflScult  to  procure  than  formerly.     Is  used  in  shipbuilding,  for 

*  road-rammers  and  rice-miUs.     Is  not  eaten  by  white  ants." 

Ibe. 

W    745,  759.    South  Kanara  (Cherry) 62  and  63 

W  4530.    Travancore  (Bourdillon) 54 

3.  H.  glabra,  W.  and  A. ;  Fl.  Br.  Ind.  i.  309.  //.  Wightiana,  var.  glabra,  Bedd. 
Fl.  Sylv.  t.  96.     Vern.  Kong,  Tinnevelly. 

A  large  tree.  Wood  brown,  hard,  rather  rough.  Pores  small, 
ringed,  single  or  in  patches  or  in  roughly  concentric  lines.  Medullary 
rays  fine,  long,  numerous,  the  distance  between  them  about  equal  to 
the  diameter  of  the  pores. 

Forests  of  the  Tinnevelly  Ghdts  and  of  Travancore,  on  the  banks  of  the  Periyar  and 
Colatoor  rivers. 

The  wood  resembles  that  of /T.  Wightiana,  and  seems  likely  to  be  valuable.  Bour- 
dillon gives  weight  68  lbs.,  P  =  857. 

lbs. 
W4671.    Travancore  (Bourdillon) 60 

4.  H.  Odorata,  Roxb.  Fl.  Ind.  ii.  609 ;  Fl.  Br.  Ind.  i.  308 ;  Kurz  For.  Fl.  i.  120. 
H.  eghinduiosa,  Roxb.  Fl.  Ind.  ii.  611.     Vern.  Thingan,  Burm. ;  Bimdd,  And. 

A  large  evergreen  tree.  Bark  J  in.  thick,  dark,  with  deep  longi- 
tudinal furrows.     Wood  yellow  or  yellowish-brown,  hard,  eW^  ftXiii 
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even-grained.  Poises  moderate-sized  and  large,  rather  scanty,  ringed. 
Medvllcury  rays  short,  moderately  broad,  with  a  few  intermediate  fine 
rays,  very  prominent,  joined  by  very  numerous  but  very  faint,  pale 
transverse  lines.  The  rays  are  visible  on  a  radial  section  as  long 
straight  bands,  giving  the  wood  a  beautiful  silver-grain. 

Tropical  moist  forest  of  Burma,  not  gregarious;  not  in  Upper  Burma  except 
Pyinmana ;  Andaman  Islands. 

A  beautiful  and  valuable  wood,  durable  and  capable  of  resisting  white  ants  and 
other  xylophagous  insects.  The.  timber  pieces  run  up  to  60  ft.  in  length  and  2\  ft. 
sidincr. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 

Wt.  In  lbs. 

Baker  in  1829,  4  ezperimenta  with  Tavoy  wood  V  X  2"  X  2",  gave  ....  61 

Skinner  in  1862,  No.  80,  Burma  wood,  gave 45 

Bennett  in  1872,  No.  5,  3  experiments  with  Andaman  wood  3'  X  \V  X  li",  gave   .  58 

Wallich,  experiments  with  Martaban  wood,  gave 39  — 

Braodis  in  1862,  No.  14,  experiments  with  Burma  wood,  gave 46  — 

Smythies  in  1878,  8  experiments  with  Burma  and  Andaman  wood,  gave  ...  50  — 

The  wood  is  very  durable,  e.g,  the  specimens  brought  by  Wallich  from  Tavoy  in 
1828,  which,  though  50  years  old  when  cut  up  in  1878,  are  perfectly  sound  and  good. 
Boats  made  of  it  are  said  to  last  20  years.  It  is  the  chief  timber  tree  of  Southern 
Tenasserim.  It  is  used  for  house-building  and  canoes ;  also  considered  good  for  solid 
cart-wheels.  In  the  Andamans  it  gives  squares  up  to  40  ft.  long  with  2  ft.  siding,  and 
is  reputed  good  for  ships'  blocks,  bits  and  capstan  bars,  for  carriage  and  boat  building 
(Heinig).  It  gives  a  yellow  resin,  which,  according  to  Major  Protheroe,  is  used  by  the 
Audamanese,  mixed  with  beeswax  and  red  ochre,  to  make  a  wax  used  to  fasten  their 
spear  and  arrowheads.  The  resin  is  that  known  as  "  rock  dammar,"  and  is  classed  by 
merchants  as  a  copal,  and  used  in  coach-building  varnish  and  for  mounting  microscopic 
objects. 

An  analysis  of  the  ash  of  Thingan  wood  and  bark  made  by  B.  Bomanis  (Ind. 
Forester,  xil  73)  gave — 


Value  of  P. 
839 
706 
711 


Sapwood. 

Heartwood. 

Bark. 

Potash 

45-62 

29-64 

9-72 

Soda       .... 

0-94 

0-37 

Lime 

24-39 

44-30 

64-90 

Magnesia       .... 

12-62 

18-49 

5-50 

Oxide  o£ iron. 

2-61 

2-23  \ 

Phosphoric  acid 

8-91 

1-97 

Not 

Sulphuric  acid 

1-71 

0-80 

determined. 

Silicic  acid     .... 

3-20 

2-20  j 

lbs. 

B    282,  285.    Burma  (1867) 44 

B    546.    Martaban  (Seaton) 63 

B2509.    Burma  (Brandis,  1862) 43 

B2698.    Tavoy  (Wallich,  1828) 52 

B2714.        „  „  „ 49 

B2716.        „  „  „ 66 

B    511.    Andaman  Islands  (G-enl.  Barwell) 51 

B  2201.        „  „         (Col.  Ford,  1866) 64 

Nordlinger's  SectiouF,  vol.  9  (Tab.  II.  2). 

B  3702 ;  Vem.  Thinrgan^wcj  Burm.,  said,  in  the  Burma  Forest  Report  for  1880- 
81,  to  be  found  in  narrow  belts  along  streams,  and  to  be  of  great  value  for  boat  hulls, 
is  probably  this  species. 
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5.  PENTACME,  A.  DC. 

1.  P.  suavis,  A.  DC;  Brandis  Journ.  Linn.  Soc.  xxxi.  72.  P.  siamensts^  Kurz 
For.  Fl.  i.  119.     Shorea  siamensis,  Miq. ;  Fl.  Br.  Ind.  i.  304.     Vera.  Ingyin^  Burm. 

A  large  deciduous,  often  gregarious  tree.  Bark  \  in.  thick,  dark 
grey,  with  deep  vertical  fissures.  Wood  very  hard,  very  heavy  and 
cross-grained  ;  in  this  respect  similar  to  S^l,  which  it  also  resembles  in 
colour.  Pores  moderate-sized,  rarely  large,  sometimes  in  groups  and 
filled  with  resin,  enclosed  in  narrow  white  rings  and  joined  by  fine, 
wavy,  concentric  lines.     Medullary  rays  fine,  numerous,  equidistant. 

Eng  forests  of  Burma ;  also  in  the  Shan  Hills  Terai  at  2000  ft. ;  very  common  in 
the  Shan  States  (Aplln),  and  in  Upper  Burma  generally. 

Weight :  Brandis'  Burma  List  of  1862,  No.  16,  gives  55  lbs. ;  the  specimens  average 
54  lbs.  The  wood  is  much  prized  on  account  of  its  durability ;  it  is  used  for  house- 
building, bows  and  other  purposes.  It  resembles  Sil  in  the  peculiarity  that  on  the 
vertical  section  it  has  alternate  belts  in  which  the  grain  changes,  so  that  a  very  sharp 
plane  indeed  is  required  to  smooth  it.    It  gives  a  red  resin. 

B2507.    Burma  (Brandis,  1862) 48 

B  3127.    Kya-en?,  Attaran  Valley,  Burma 69 

B2972.    Prome,  Burma .        .        .46 

Nordlinger's  Sections,  vol.  4  (Eopea  mavis.  Wall.). 

6.  SHOREA,  Roxb. 

Twelve  species,  five  of  which  are  endemic  Ceylon  trees,  three  are  found  in  Burma, 
two  in  South  India,  one  in  Assam,  and  one,  the  well-known  Sdl,  in  Northern  and  Central 
India.  Of  the  Ceylon  species,  the  only  one  which  is  at  all  common  is  S.  oblongi/olia, 
Thw. ;  Fl.  Br.  Ind.  i.  307  ;  Trimen  Fl.  CeyL  i.  116 ;  Vern.  Dun,  Cingh.,  found  in  the 
moist  low  country,  and  resembling  S.  Tumhuggaiaj  Boxb.  8,  floribunda,  Kurz  For. 
Fl.  i.  119,  and  S.  gratissima.  Dyer  Fl.  Br.  Ind.  i.  307  (Eopea  gratissima,  Wall. ; 
Kurz  i.  121),  are  trees  of  Tenasserim. 

Wood  generally  cross-grained,  heartwood  brown,  hard  or  very 
bard.  Pores  moderate-sized  to  large,  generally  filled  with  resin,  in 
patches  or  rings  of  light-coloured  tissue.  MedvMary  rays  fine,  broad, 
equidistant. 

1.  S.  robusta,  Gaertn.  f.;  Fl.  Br.  Ind.  i.  306;  Roxb.  Fl.  Ind.  ii.  615;  Bedd.  Fl. 
Sylv.  t.  4  ;  Brandis  For.  Fl.  26  ;  Kurz  For.  Fl.  i.  119 ;  Gamble  Darj.  List  9.  The  S4l 
tree.  Vern.  Sal,  sola,  salwa,  sdkhu,  saJcher,  Hind. ;  Shdl,  kanddr,  Garhwal;  Sakwa, 
Nep. ;  Teturl,  takral,  Lepcha ;  Bolsal,  Gdro ;  Jargi,  Khond ;  Sarjum,  K61 ;  Sargi, 
Bhumij  ;  Sakwa,  Kharwar ;  Sekxva,  Oraou  ;  Shal,  Beng. ;  Salwa,  soringhi,  Uriya  ; 
Sardi,  Rewah  ;  Guggilapu,  Palkonda ;  Koroh,  Oudh ;  Sard,  rinj'al,  C.P. ;  Ougal,  Tel. 

A  large  gregarious  tree,  never  quite  leafless.  Bark  of  young  trees 
smooth,  with  a  few  long,  deep,  vertical  cracks ;  of  old  trees  1  to  2  in. 
thick,  dark  coloured,  rough,  with  deep  longitudinal  furrows.  Wood  : 
sapwood  small,  whitish,  not  durable ;  heartwood  brown,  pale  when 
first  cut,  but  darkening  on  exposure,  coarse-grained,  hard,  with  a 
remarkably  fibrous  and  cross-grained  structure ;  the  fibres  of  alternate 
belts  in  the  wood  on  a  vertical  section  running  in  opposite  directions, 
so  that  when  the  wood  is  dressed  a  very  sharp  plane  is  necessary  or 
it  will  not  get  smooth;  does  not  season  well.  Annual  rings  only 
visible  in  young  trees  or  on  freshly  cut  wood.  Pores  moderate-sized 
to  large,  often  filled  with  resin ;  each  pore  or  group  of  pores  in  a  patch 
of  pale,  loose  tissue.     Medullary  rays  uniform,  moderately  bto«A> 
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straight,  very  prominent,  joined  by  short  white  transverse  lines,  the 
distance  between  the  medullary  rays  equal  to  the  transverse  diameter 
of  the  pores.  Silver-grain  rather  pretty  from  the  dark  colour  of  the 
medullary  rays. 

The  Sdl  tree  occupies  two  principal  regions  in  India.  The  first  is  a  belt  at  the  foot 
of  the  Himalaya  and  running  into  its  valleys  and  up  its  lower  hills  to  3000  or  4000  ft., 
and  exceptionally,  as  for  instance  at  Lansdowne,  to  a  still  higher  altitude.  According 
to  J.  E.  T.  Aitchison  ("  Flora  of  Hoshiarpur,"  Jourti,  Linn.  Soc^  1868),  the  Purwain 
Range  is  the  western  limit.  Brandis  says  it  occurs  in  patches  on  the  Bias.  It  is 
found  in  the  Kangra  valley,  and  the  regular  continuous  forest  commences  in  the  Ambdla 
Siwaliks  west  of  the  Jumna,  whence  it  passes  through  Dehra  Dun,  Saharanpur,  Bijnor, 
Eumaon,  Oudh,  Gorakhpur,  Nepal,  the  Durjeeling  Terai,  W.  and  E.  Duars,  ana  up  the 
Assam  valley,  with  an  outlier  in  the  Garo  Hills.  The  second  is  the  Central  Indian  belt, 
and  the  Sdl  country  begins  on  the  Ganges  near  Kajmehal  and  passes  through  the 
Sontbal  Farganas,  Kewab,  Chota  Nagpore,  the  Central  Provinces,  Orissa  and  the 
Northern  Circars,  ending  in  the  Palkonda  range  of  Vizagapatam  and  the  forests  of 
Jeypur. 

The  most  uniformly  gregarious  among  the  timber  trees  of  India,  the  Sdl,  in  the 
forests  in  which  it  occurs,  is  always  the  prevailing  tree,  greater  in  number  of  individuals 
than*all  the  rest  put  together.  Brandis  {Journ,  Linn.  Soc.,  xxxi.  6)  says  regarding  it, 
"  In  a  climate  and  on  soil  which  suit  it,  it  reigns  supreme.    The  most  suitable  soil  is 

*  either  sandstone,  as  in  many  parts  of  Central  India,  or  alternating  beds  of  shingle  and 

*  sand,  such  as  are  found  at  the  foot  of  the  Himalaya,  or  loam  resting  on  gravel  and  sand. 
'  The  principal  factors  which  enable  it  to  maintain  the  upper  hand  over  its  associates 

*  in  a  climate  and  on  soil  suitable  to  its  development,  may  briefly  be  stated  as  follows : 
'The  seed  ripens  at  the  right  season  of  the  year,  at  the  commencement  of  the  rains  ; 
*.  .  .  it  is  produced  in  great  abundance  and  germinates  readily;  the  leaves  of  the 
Seedling  plants  are  very  large,  thus  choking  other  trees  and  shrubs  which  may  have 
'sprung  np  with  them;  ...  it  stands  much  shade  when  young,  and  remains  alive 

*  for  years  under  cover  of  tall  grass,  bushes  or  other  trees.*'  Years  of  exceptional  seed- 
production  occur  about  once  in  three,  and  the  amount  of  seed  then  given  is  enormous. 
The  seedlings  which  spring  up  so  quickly  as  quickly  again  disappear  from  view  the 
next  hot  season :  some  die  outright  from  the  effects  of  frost ;  the  tops  of  some  get  burnt 
by  the  sun,  for  the  Sdl  tree  is,  when  young,  very  sensitive  to  too  great  exposure  and 
cannot  resist  frost ;  some  succumb  to  fire  if  the  area  is  not  protected  ;  few  only  and  quite 
exceptionally  grow  on  direct  into  trees.  The  fact  is  that,  until  the  roots  have  gone  down 
sufBciently  far  to  reach  a  permanently  moist  stratum  of  soil,  this  yearly  dying  otl* 
regularly  takes  place,  but  eventoally  the  time  does  come  when  the  moisture  is  reached, 
and  a  stronger  and  finer  shoot  is  put  out  capable  of  growing  and  becoming  a  tree.  Sal 
also  coppices  very  readily,  and  its  coppice  shoots  in  suitable  localities  grow  very  strong 
and  thick  and  reach  a  considerable  height  in  very  few  years.  In  those  valuable  forests 
in  the  different  provinces  of  India  in  which  fire-protection  has  become  an  assured  thing 
over,  at  any  rate,  a  very  large  percentage  of  the  area,  the  growth  of  SAl  has  been  most 
satisfactory,  and  the  tendency  to  form  a  thick  crop,  to  the  exclusion  of  grasses  and 
weeds  and  shrubs,  has  been  most  marked.  Especially  is  this  the  case  in  forests  which 
have  been  worked  with  a  view  to  helping  the  Sdl  to  hold  its  own  and  more,  as  in  forests 
which,  like  those  of  Dehra  Dun,  have  been  for  some  years  under  a  system  of  improve- 
ment designed  to  replace  badly-grown  trees  by  well-grown  ones,  to  increase  the 
proportion  of  Sdl  and  its  more  valuable  allies  by  clearing  the  kinds  of  less  value,  and 
to  reduce  the  danger  of  fire  by  killing  off  the  grass.  Blanks  in  the  forest,  where  the 
soil  is  suitable,  gradually  fill  up  by  the  growth  of  joung  trees  at  the  edges,  where  they 
find  some  protection  against  sun  and  frost,  but  the  process  is  very  slow. 

As  regards  the  size  which  the  Sdl  is  capable  of  reaching,  Brandis  (For.  Fl.  27)  says, 
**In  the  gorges  at  the  foot  of  the  hills  in  the  Nepal  Terai,  the  Sdl  tree  attains  100  to 

*  150  ft.,  with  a  clear  stem  to  the  first  branch  of  60  to  80  ft.,  and  a  girth  of  20  to  25  ft. 
'But  such  dimensions  are  exceptional ;  as  a  rule  it  attains  60  to  80  it.,  with  clear  stems 
'  30  to  40  ft.  long  and  a  girth  of  6  to  8  ft."  The  largest  tree  I  can  remember  was  one  in 
the  valley  of  the  Great  Rangit,  in  the  Darjeeling  Hills,  which  was  161  ft.  high,  86  ft.  to 
the  first  branch,  and  10  ft.  8  in.  in  girth  at  4  ft.  from  the  ground. 

As  regards  the  rate  of  growth  of  Sdl,  much  depends,  of  course,  upon  climate  and 
soil.    As  explained  in  the  first  edition  of  this  work,  the  results  of  experiments  in  Assam 
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gave  10  years  per  inch  of  radius,  and  the  average  age  at  which  a  tree  reached  30  in. 
in  girth  was  given  as  30  years;  36  in.  56  years;  54  in.  63  years,  and  72  in.  92  years. 
The  estimates  for  Oudh  recorded  in  the  same  place  gave :  18  in.  at  15  years ;  54  in. 
at  50  years,  and  72  in.  at  80  years.  In  the  Central  Provinces  78  years  was  determined 
as  the  probable  age  of  a  tree  6  ft.  in  girth.  It  may  consequently  be  assumed  roughly 
that  the  size  of  6  ft.  in  girth  is  ordinarily  reached  at  from  80  to  100  years,  so  that  in 
most  forests,  allowing  for  bark  and  for  obtaining  a  size  rather  over  than  under  6  ft.  in 
girth  for  mature  trees,  the  rotation  would  have  to  be  fixed  at  about  100  to  120  years, 
on  an  average.  For  further  information,  see  S.  Eardley-Wilmot  in  "  Stray  Leaves,'* 
Ind.  For.  xxv. 

The  weight  of  a  cubic  foot  of  seasoned  wood  is  generally  found  to  vary  between  50 
and  60  lbs.  The  average  of  the  experiments  recorded  below  is  58  lbs.,  but  while  Baker's 
experiments  give  an  average  of  61*6  lbs.,  Brandis  gives  53*6.  The  average  of  the  fully 
seasoned  ones  among  the  specimens  examined  in  1878  was  59  lbs.  Giififord  gives 
55  Ibfi.  as  the  weight  of  Sdl  when  perfectly  dry.  It  is  probable  that  the  best  average  to 
adopt  is  about  55  lbs.  per  cubic  foot. 

The  transverse  strength  has  been  tested  by  numerous  experiments.  The  value  of 
P  as  determined  by  Brandis,  Baker  and  others  ranges  from  648  to  939,  the  mean 
value  being  790.  The  following  abstract  shows  the  results  of  all  the  best  experiments 
on  this  timber. 


Experiment  by 
whom  conducted. 

Year. 

Wood  whence  procured.        ' 

.  of  ex- 
Iments. 

Size  of  bar. 

eight. 

Value  of  P. 

1 
J 

^ 

ft. 

In. 

in. 

Brandis 

1864 

Bengal  (Mornng) 

28 

6  X  2  > 

:2 

57 

806 

M                          •                 • 

n 

»»             »> 

8 

6 

2 

n 

56  1 

847 

•»                          •                 * 

»♦ 

««              »< 

20 

2 

1 

1 

50  1 

745 

»*                          *                 • 

1865-66 

»»              ♦» 

11 

3 

1 

1 

56 

916 

M                                •                     • 

>> 

«>              »* 

14 

2 

1 

I 

49 

802 

r*                    *              * 

»» 

„       (Durbhunga) 

13 

6 

2 

2 

51 

708 

•*                     •              * 

>» 

>»                                     M 

12 

6 

2 

IJ 

54 

791 

•»                     •              * 

tj 

»>                                     >» 

8 

3 

1 

1 

66 

884 

Baker 

1829 

(Morung) 

31 

7 

2 

2 

59 

778 

*i             •        * 

>» 

»i              «» 

54 

6 

2 

2 

64  ' 

792 

»»             •        * 

» 

»»              »^ 

24 

3 

I 

n 

—  i 

803 

•»             •        * 

1        »» 

M                                  >. 

6 

2 

2 

829 

?»             *        * 

)» 

Bengal 

9 

7 

2 

2 

61 

717 

*»             •        • 

»» 

9' 

3 

3 

11 

1 

858 

•?             •        • 

>» 

>» 

18    , 

1 

1 

82:i 

•»             *        * 

t» 

Gorakhpur                         , 

10    . 

6 

2 

2 

62 

816 

f             *        • 

»* 

Pilibhit 

6 

7 

2 

2 

62 

692 

Campbell    . 

1831 

Morung  (seasoned) 

4 

f) 

2 

2 

55 

870 

?*          •        • 

» 

„       (anseasoned) 

4 

6 

2 

2 

66 

862 

»♦          •        • 

»* 

Gorakhpur      „ 

1 

G 

2 

2 

65 

884 

Skinner,  No.  132 

1862 

Northern  India 

55 

880 

Kyd    . 

1831 

Morung 

1 

2 

1 

1 

54 

820 

Cunningham 

1854 

Gwalior 

3 

2 

1 

1 

65 

1097 

Wallich      . 

,  • 

ludia  and  Nepal 

3 

— 

47 

— 

Smythies    . 

1878 

Many  localities  (see  list) 

13 

59 

"^■~ 

Dundas 

1877 

Oudh 

12 

10 

4 

6 

59 

/      551 
\E  =  2500 

»            •        • 

1877 

)» 

12 

2 

1 

1 

864 

Thomhill  . 

1846 

Terai,  N.-W.P. 

38 

Various 

7lu 

Molesworth 

? 

— 

60 

1 

/       926 
\E  =  4800 

Lang . 

? 

■  — 

^■^ 

55 

824 

The  following  is  a  summary  of  Mr.  Cliflford's  remarks  about  Sii  in  his  Memorandum 
on  the  Timber  of  Bengal : — 

The  inherent  qualities  of  Sdl  render  it  very  difficult  wood  to  season  ;  it  warps  and 
splits  in  drying,  and  even  when  thoroughly  seasoned,  it  absorbs  moisture  with  avidity 
iu  wet  weather,  increasing  ^  in  bulk,  and  correspondingly  in  weight.    Dvitm^  \}^^ 
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process  of  seasoning  it  dries  with  great  rapidity  on  the  surface,  while  beneath  it  remains 
as  wet  as  when  first  cut,  and  evaporation  goes  on  afterwards  with  extreme  slowness. 
The  effect  of  this  peculiarity  is  to  cover  the  surface  all  over  with  superficial  flaws  fnim 
unequal  shrinkage.  With  proper  precautions,  however,  it  can  be  made  to  dry  slowly, 
and  under  these  circumstances  it  has  been  found  by  numerous  experiments  that  the 
ratio  of  drying  is  f  of  an  inch  annually  all  round  the  piece  of  wood.  Sdl,  when  once 
thoroughly  seasoned,  stands  almost  without  a  rival,  as  a  timber,  for  strength,  elasticity 
and  durability,  which  qualities  it  retains  without  being  sensibly  affected,  for  an  immense 
length  of  time. 

Numerous  varieties  of  Sdl  timber  are  supposed  to  exist.  Mr.  Clifford,  in  the 
pamphlet  above  quoted,  says,  "  There  are  two  descriptions  of  Sil  brought  to  Calcutta; 
*  they  are  known  as  '  Morung '  and  *  Durbhunga ; '  one  from  the  forests  to  the  east  of 
'  the  Coosi,  the  other  from  the  forests  to  the  west.  The  Morung  S41  is  the  best ;  it  is 
'very  straight-grained,  clean  and  free  from  knots;  it  seasons  more  kindly,  and  is 
'  stronger  than  the  Durbhungah  Sil ;  only  a  practised  eye  can  distinguish  one  Sdl  from 
'  the  other."  Many  of  these  supposed  varieties,  however,  exist  in  imagination  only, 
€,g.  of  the  two  Buxa  pieces  E  3137  and  E  3138,  the  Nepalese  sawyers  say  that  one  is 
a  softer  and  redder  wood  than  the  other,  but  I  can  distinguish  no  such  difference 
between  them. 

Sil  is  the  timber  which  in  Northern  India  is  the  most  extensively  used.  It  is  in 
constant  request  for  piles,  beams,  planking  and  railing  of  bridges ;  for  beams,  door  and 
window-posts  of  houses ;  for  gun-carriages  ;  the  body  of  carts  (not  the  wheels,  for  which 
it  is  unsuited,  and  for  which  Sissii  or  even  Saj  is  better) ;  and  above  all,  for  railway 
sleepers,  the  yearly  consumption  of  which  reaches  some  lakhs  of  cubic  feet.  It  is  used, 
or  used  to  be  used,  in  the  hills  of  Northern  Bengal,  where  it  is  found,  perhaps,  of  the 
largest  size  now  available,  for  making  canoes.  Owing  to  its  not  being  floatable,  difficulty 
is  experienced  in  those  Sdl  forests  which  are  in  the  hills,  in  getting  the  timber  out  of  the 
forest  in  log.  The  difficulty  is,  however,  partially  overcome  by  floating  the  logs  either 
with  the  assistance  of  boats  or  with  floats  of  bamboos  or  light  woods,  such  as  Semul 
{Bombax  malabaricum). 

An  analysis  of  the  ashes  of  100  lbs.  steam  dry  wood  made  at  the  Imperial  Forest 
School,  Dehra  Ddn,  gave  0*46  lb.  of  ash,  the  composition  of  which  was — 

lbs. 

Soluble  potassium  and  sodium  compounds 4*35 

Phosphate  of  iron,  calcium,  etc 4'35 

Calcium  carbonate 62-20 

Magnesium  carbonate 34*80 

Silica  sand  and  impurities 4*30 

10000 

As  regards  calorific  power.  Dr.  Leather  found  in  the  wood,  moisture  5*75,  carbon 
91*10,  ash  3*15  per  cent.,  and  that  the  calorific  power  of  the  wood  was  88*8  compared 
with  pure  carbon  100.  He  found  that  1  lb.  of  wood  evaporated  13*32  lbs.  water  at 
210°  Fahr. 

When  tapped,  the  tree  exudes  large  quantities  of  a  whitish,  aromatic,  transparent 
resin  (Idl  dhuna),  which  is  collected  and  sold.  It  is  used  to  caulk  boats  and  ships  and 
as  incense.  In  some  places  in  the  Upper  Tista  forests  of  the  Darjeeling  District,  large 
pieces,  often  30  to  40  cub.  in.  in  size,  are  found  in  the  ground  at  the  foot  of  the 
trees.  Large  extents  of  forest,  chiefly  in  Central  India,  such  as  Chota  Nagpore,  the 
Central  Provinces  and  the  country  between  the  Mahanadi  and  Grodavari,  have  been 
ruined  by  this  practice  of  tapping  the  trees  to  obtaia  the  re.sin.  The  seed  is  eaten  by  the 
SoDthals,  especially  in  time  of  scarcity ;  it  is  roasted,  and  is  usually  eaten  mixed  with 
the  flowers  of  the  Mohwa  (Basaia  lati/olta),  Sal  butter  is  the  oil  from  the  cotyledon 
of  the  seed,  which  is  boiled  and  the  grease  skimmed  off.  It  sets  hard  and  white  in  cold 
weather,  and  is  used  for  cooking  and  lighting.  In  the  famine  of  1897,  Sdl  seeds  were  in 
considerable  demand  as  an  article  of  food. 

S&l  leaves  are  but  little  eaten  by  cattle,  except  in  the  very  young  stage,  when  the 
new  pink  leaves,  especially  of  coppice  shoots,  are  apt  to  be  browsed. 

In  the  last  few  years  experiments  have  been  started  to  ascertain  how  far  the  large 
amount  of  tannin  known  to  exist  in  S^l  bark  could  be  separated  as  a  tannin  extract, 
and  what  would  be  its  value  as  a  tanning  material  for  export. 

The  Sdl  has  many  enemies.    The  chief  insect  enemy  is  probably  Plocederus  obesits. 
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Dap.,  a  Cerambycid  beetle  which  makes  big  galleries'in  the  wood,  passing  its  pupal  stage 
ia  a  solid  egg-like  cocoon.  Hoploceramhyx  spinicomis,  Newn.,  is  very  destructive  to 
Sdl  timber  in  sleepers  in  Singbhdm.  Cctlostema  scabrata,  Fabr.,  the  Sdl  girdler,  is  another 
Cerambycid  which  girdles  Sdl  shoots  and  lays  its  eggs  on  the  twig  above  the  girdle. 
Chrysobothrys  sexnoiata,  Gory,  is  a  Buprestid  beetle  which  bores  holes  in  dry  or  girdle 
Sil  and  sometimes  does  great  damage.  The  Tusser  silkworm  {AntJiercea  paphia,  Linn.) 
feeds  on  the  Sdl  as  well  as  upon  other  trees.  Dcbsychira  Thwaiteaii^  Moore,  is  a  moth 
belonging  to  the  family  Lymantriidad  which  has  been  known  to  do  very  serious  damage 
to  S&l  trees  in  the  Gk)alpara  District  of  Assam,  as  reported  by  W.  R  Fisher  and  T.  J. 
Campbell  (see  "  Ind.  Forester,"  vi.  243,  and  xx.  256)  in  1894  and  1898.  Leucoma  dta- 
phana^  Moore,  has  been  found  as  a  defoliator  at  Dubri.  Clania  variegata,  Snell  =  Eumeta 
Sikkimay  Moore,  is  a  Psychid  or  bagworm  moth  which  badly  defoliates  Sdl  in  N. 
Bengal.  Of  fungoid  enemies,  perhaps  the  most  important  is  Meliola  amphitricha^  Fr., 
a  sooty  black  Perisporiaceous  mildew  which  covers  the  leaves  often  over  large  areas, 
and  must  greatly  interfere  with  their  transpiration.  Trees  attacked  by  it  have  a  black 
appearance. 

0    204.    Garhwal  (1868) 53* 

0  2990.  „       (1874) 59 

0  4674.     18  years  as  a  beam  in  a  liouse  at  Dehra  Dun,  N.W.P.  (C.  W. 

Hope) 51 

0  4933.    Post  40  years  in  a  torrent  crossing  the  Oanges   canal  at 

Pathri,  near  Hard  war  (Grenfell) 49 

0    873.    Ramganga  Valley,  Kumaon,  1800  ft.  (Capt.  Campbell)    .        .  69 

O  386,  387,  388,  390.    Oudh  (Wood) 60 

O  1215.    Oudh  (Wood) 59 

O  2980.       „    (section  of  6re-damaged  tree)  (Wood)      ....  — 

O  1210, 1211.    Oudh  (sapling  sections)  (Wood) — 

O  1213.    Oudh  (sections  of  shoot)  „ — 

O  1214.       „    (butt  ends)  „ — 

C    173.    Mandla,  C.  P.  (1871) 49 

0  3434,  3440,  3441,  3444.    Palamow  Forests,  Bengal  (Gamble)     .        .  — 

C  3650,  3651.    Koderma  Forest,  Hazaribagh  (Gamble,  1882)         .        .  — 

C  3472,  3473,  3478,  3479,  3480.    Saranda  Forest,  Singbbiim  (Gamble)  .  — 

C  3490.    Kolhdn  Forests,  Singbhdm  (Gamble,  1882)     .        .        .        .  — 

C  3556,  3516.    Khurdha  Forests,  Orissa  (Gamble)         ....  48 

C  3825,  4000.    Gumsiir  Forests,  N.  Circars    „  ....  54 

C  1235.     Gumsiir,  N.  Circars  (Dampier) 64 

E    497.     Sukna  Hills,  Darjeeliug,  1500  ft.  (Manson)      ....  58 

E     702.    Tista  Valley         „  „  „  ....  64 

E  2322.    Darjeeling  Terai  (Gamble) 54 

E  3137,  3138.     Buxa  Reserve,  Western  'Diiars  (Richardson)  .        .       62  and  61 

E  3385.    Berhampore  Forest,  Rungpore,  Bengal 80 

E  3616,  3618.    Bamunpokri  Forest,  Darjeeling,  1000  ft.        ...  — 

E  3624-3630.    Dulka  Jhar,  Darjeeling  Terai 57 

E  3589,  3617.    Sivoke  Forest,  Darjeeling  Terai 47 

E  3890.    Dhupguri,  W.  Duars,  Bengal  (Gamble) — 

E     635.    Eastern  Diiars,  Assam  (Mann) 53 

E  1440.    Mishmi  Hills  (Griffith,  1836) 47 

Nordlinger's  Sections,  vol.  5  (Tab.  II.  3). 

(The  identification  of  No.  E  1440  is  doubtful ;  the  pores  are  not  filled  with  resin, 
and  the  medullary  rays  are  finer  and  more  numerous  than  in  S^I.) 

2.  S.  TumbUgfiraia,  Roxb.  Fl.  Ind.  ii.  617  ;  Fl.  Br.  Ind.  i.  306 ;  Bedd.  Fl.  Sylv. 
xxvi.  t.  5.  Vern.  Cangu,  congo,  tarrdxugai,  tamhagurtif  Tam. ;  Thamhd,  googgilapu- 
karra,  Tel. 

A  large  tree.  Bark  dark,  rough,  with  deep  vertical  fissures  like 
that  of  Sal.  Wood  smooth,  harder  than  that  of  Sal,  but  similar  in 
structure  and  much  smoother.  Pores  moderate-sized  to  large,  ringed. 
MedvUary  rays  shorter  and  somewhat  unequal.  Concentric  lines 
more  numerous  and  more  distinctly  marked. 

o 
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South  Deccan,  in  the  Cuddapah  »nd  North  Arcot  Districts. 

This  tree  has  but  a  small  area  of  distribution :  it  is  not  entirely  gregarious,  but  in 
places  patches  of  it  are  found  of  considerable  extent,  and  it  then  much  resembles  the 
groves  of  Sal  of  North  and  Central  India.  After  the  Bed  Sanders,  it  is  the  most 
valuable  and  useful  tree  of  the  Cuddapah  Forests,  and  is  especially  in  demand  of  small 
size  for  house-posts. 

Weight :  Baker  gives  68  lbs. ;  Skinner,  No.  133,  58 ;  while  the  specimens  give 
69  lbs.  Baker  gives  P  varying  from  902  to  996 ;  Skinner,  980.  It  is  also,  probably, 
Skinner's  No.  137  "  Congoe  '* ;  weight  64  lbs.,  P  =  982.  The  wood  is  used  for  house- 
building, particularly  for  door  frames  and  posts  and  for  rafters ;  also  for  plough-handles. 
It  gives  a  dammar,  which  is  used  as  a  substitute  for  pitch  and  for  burning  in  temple^. 

lbs. 

D  1062.    Cuddapah  Forests  (Beddome) 66 

D  1078.    North  Arcot    „  , 68 

D  4069  and  D  4201.    Cuddapah  Forests  (Higgens)  .        .     75  and  67 

D  3894.    Ballipalle  Forests,  Cuddapah  (Gamble)    .....     70 

3.  S.  Obtusa,  Wall. ;  Fl.  Br.  Ind.  i.  306 ;  Kurz  For.  Fl.  i.  118.  Vem.  Thitya, 
Burm. 

A  large  tree.  Barh  i  inch  thick,  grey,  with  deep  longitudinal 
fissures.  Wood  the  colour  of  Sal,  very  hard  and  durable.  Pores 
moderate-sized  to  large,  often  filled  with  resin ;  each  pore  surrounded 
by  a  narrow  pale  ring.  MedvUary  rays  moderately  broad  to  broad, 
numerous,  joined  by  short  irregular  transverse  bars  or  lines  of 
lighter-coloured  tissue.  The  wood  of  this  tree  is  more  even-grained 
than  that  of  S^l. 

Eng  forests  of  Burma,  up  to  2000  ft.,  and  as  far  north  as  Shwebo. 

Weight :  according  to  Skinner,  No.  115,  68  lbs. ;  Brandia'  Burma  List  of  1862, 
No.  17,  gives  57  lbs. ;  the  specimens  vary  from  52  to  67  lbs.,  averajdng  60  lbs.  Skinner 
gives  P  =  730.  The  wood  is  much  valued  on  account  of  its  durability ;  it  is  used  for 
canoes  and  in  building,  also  for  tool-handles  and  planes.    It  gives  a  white  resin. 

lbs. 

B    555,  556.    Prome,  Burma  (Ribbentrop) 64  and  67 

B2973.  „  „  52 

B    283.    Burma  (1867) 56 

4.  S.  Talura,  Roxb.  Fl.  Ind.  ii.  618  ;  Fl.  Br.  Ind.  i.  304 ;  Talbot  Bomb.  List  18. 
S,  laccifera,  Heyne ;  Bedd.  Fl.  Sylv.  t.  6.  Vem,  Talura,  talari,  Tam. ;  Jaldri,  Tel. ; 
Jaldy  Coorg ;  Jalaranda,  Kan. 

A  large  tree.  Bark  grey,  with  longitudinal  fissures.  Wood 
yellow  or  yellowish-brown  or  grey,  hard,  smooth,  with  small  dark- 
coloured  irregularly-shaped  heartwood.  Pores  small  and  moderate- 
sized,  scanty,  resinous,  ringed,  single  or  in  short  patches,  and  joined 
by  fine  transverse  bars.  No  distinct  annual  rings,  but  alternating 
belts,  with  numerous  and  with  few  pores.  Medullary  rays  fine  to 
moderately  broad,  numerous. 

Sirsi  taliiq  of  N.  Eanara,  Mysore,  the  S.  Deccan  districts  of  Madras,  in  Cuddapah, 
N.  Arcot,  and  Anantapur,  up  to  3000  ft.;  Wynaad,  Malabar,  Coimbatore,  and 
Madura. 

This  handsome  tree  is  only  found  sporadically,  chiefly  in  hilly  country  ;  the  wood 
more  resembles  that  of  Hopea  than  that  of  Sdl  and  Thambd.  Weight :  Puckle  gives 
43  Ibf).  per  cubic  foot ;  the  specimens  give  48  to  70  Ibe.,  a  rather  wide  range.  Puckle 
finds  P  =  896.  The  wood  is  much  used  for  house-building,  and  is  largely  sent  dowu 
to  Madras  for  that  purpose. 

lbs. 

D  1056.    South  Arcot  Forests  (Beddome) 70 

D1092.    Madura  „  „  65 
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D  1092  has  a  smooth,  yellow,  even-grained  wood,  while  D  1056  is  grey  with  a  dark 
brownish-red  heartwood,  but  the  structure  of  the  two  is  identical. 

lbs. 
D  3895.  Horsleykonda,  Cuddapah,  3000  ft.  (Gamble)  ....  48 
D  4066.    Cuddapah  Forests  (Higgens) 52 

5.  S.  assamica,  Dyer  in  Fl.  Br.  Ind.  i.  307.     Vern.  Makai,  Ass. 

A  very  large  gregarious  tree.  Bark  brown,  rough.  Wood  light 
brown,  soft,  open-grained.  Pores  large,  ringed,  single  or  in  groups  or 
short  oblique  lines.  Medullary  rays  rather  few,  fine  to  moderately 
broad,  the  distance  between  them  equal  to  or  less  than  the  diameter 
of  the  pores. 

Upper  Assam,  at  the  foot  of  the  Naga  Hills  in  the  Sibsagar  and  Lakhimpur 
Districts. 

A  very  fine  tree,  but  the  wood  is,  though  structurally  similar,  softer  and  different 
in  appearance  to  that  of  the  other  species.     S.  E.  Peal  says,  ''A  good  sample  of 

*  Makai  forest  is  a  grand  sight,  with  the  leaf  canopy  up  so  high,  and  there  being  often 

*  80  few  small  trees  or  foliage  below.   The  enormous  stems  rise  all  around  and  are  easily 

*  seen "  {Ind,  Tea  Gaz,).    Chev.  Paganiui  says,  "  Its  gregarious  tendency  forms  an 

*  exception  to  all  other  Assam  trees  [he  probably  omits  reference  to  Sdl] :  in  some 

*  places  the  forest  is  almost  exclusively  constituted  by  Makai  trees"  (Timber  Tradia 
Journal),  Mann  says  the  wood  is  used  for  planking  and  canoes.  Peal  recommends 
its  much  extended  use  for  tea-boxes,  and  considers  that  one  good  tree  might  give  350 
boxes  valued  at  Rs.200.  Paganini  states  that  he  has  used  the  wood  for  bridges  near 
Margarita,  where  pieces  60  ft.  long  and  8  ft.  in  girth  were  required.  He  advises  its 
use  for  sleepers  after  it  has  been  ^*  pickled  '*  with  crude  petroleum.  Growth,  5  rings 
per  inch  of  radius. 

Like  the  Sdl,  this  tree  is  often  attacked  by  the  Cerambycid  borer  Pachydissus  Kolo- 
sericeuSf  Fabr.,  which  does  very  serious  damage ;  the  leaves  are  often  eaten,  as  are 
those  of  Sal,  by  the  moth  Dasychira  I'hwaitesii,  Moore. 

lbs. 

E  3369.     Makiim,  Assam  (Msnn) — 

E4698.    Dibrugarli,As8am(H.C.  Hill,  1896) 36 


7.  PARASHOREA,  Kurz. 

1.  P.  Stellata,  Kurz  For  Fl.  i.  117.  Shorea  stellata,  Dyer  in  Fl.  Br.  Ind.  i.  304. 
Vern.  Kaunghmu^  thingadti,  Bnrm. ;  Panthitya,  Tavoy. 

A  very  large  evergreen  tree.  Bark  J  inch  thick,  dark  brown, 
longitudinally  fissured.  Wood  yellowish-brown,  moderately  hard. 
Pores  round,  moderate-sized  to  large,  single  or  in  small  groups,  often 
tilled  with  a  resinous  substance  ;  each  pore  enclosed  in  a  narrow  pale 
ring.  Medullary  rays  moderately  broad ;  the  distance  between  two 
rays  generally  equal  to  the  transverse  diameter  of  the  pores. 

Burma:  eastern  slopes  of  Pegu  Yoma,  up  to  1500  ft. ;  tropical  forests  of  Martabao. 

Weight,  47  to  50  lbs.     The  wood  is  used  for  canoes  and  in  boat-building. 

lbs. 

B  1944.    Tavoy,  Burma  (Col.  Seaton) 47 

B2481.    Tenasserim 50 

B  4071.    Tavoy  (Palmer) 47 

8.  BALANOCARPUS,  Bedd.  Three  species.  B.  zeylanims,  Trimen  Fl.  Ceyl.  i. 
130, 1. 14,  is  a  small,  rare  tree,  endemic  in  Ceylon.  B,  utilis,  Bedd.  PI.  Sylv.  ccxxxvu. 
t.  330  (Hopea  longi/oHa,  Dyer  in  Fl.  Br.  Ind.  i.  309);  Vern.  Kara  AoHy,T\T\ueNft\Vj,\is 
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a  large  tree  of  the  Tinnevelly  Hills,  south  of  Courtallum,  at  1-3000  ft.,  with  a 
valuable  timber.  B.  erosa^  Bedd.  Fl.  Sylv.  ccxxxvii.  t.  329,  is  also  a  large  tree  of  the 
Tinnevelly  Hills  at  2-3000  ft. 


Tribe  III.    VATICBJl. 

9.  COTYLELOBIUM,  Pierre.  C.  scahriuBculum,  Brandis  (Vatica  scahriusculch 
Dyer  in  Fl.  Br.  Ind.  i.  303.  Sunaptea  scahriuscula,  Trimen  Fl.  Ceyl.  i.  126, 1. 12) ; 
Vem.  Namendora,  Gingh.,  is  a  large  tree,  endemic  in  the  moist  low  country  of  Ceylon. 


10.  VATICA,  Linn. 

Eight  species.  F.  obscura,  Trimen  Fl.  Ceyl.  i.  129, 1. 13 ;  Vem.  Tumpalai,T&in., 
is  a  large  gregarious  tree  forming  forests  on  low  river-banks  in  the  Eastern  Province  of 
Ceylon,  with  a  hard  heavy  brown  wood  weighing  80  lbs.  per  cubic  foot,  and  a  sticky 
pcum  resin  used  as  a  dammar  for  boats.  V.  affints,  Thw. ;  Fl.  Br.  Ind.  i.  303 ;  Trimen 
Fl.  Ceyl.  i.  128 ;  Vem.  Hal-mendora,  Cingh.,  is  another  endemic  large  tree  of  the  low 
country  in  Ceylon.  F.  Qriffithii,  Brandis  in  Jour.  Linn.  Soc.  xxxi.  121,  is  a  tree  of 
Mogoung  in  Upper  Banna.  F.  grandijlora.  Dyer  in  Fl.  Br.  Ind.  i.  301  (Anisoptera 
odorata,  Eurz  For.  Fl.  i.  112,  is  a  moderate-sized  tree  of  Martaban  and  Tenasserim. 
V.Jugineat  Dyer  in  Fl.  Br.  Ind.  i.  301,  is  also  a  Tenasserim  tree,  perhaps  not  distinct 
from  the  last.  F.  scaphula^  Dyer  in  Fl.  Br.  Ind.  i.  301  {Eopea  scaphula,  Hoxb.  Fl. 
Ind.  ii.  611 ;  Kurz  For.  Fl.  i.  121) ;  Vem.  BoiUhora,  Magh.,  is  a  tree  of  Mascal 
Island,  Chittagong,  with  ''  a  trunk  so  immensely  large  as  to  be  made  into  canoes " 
(Roxb.). 


>» 


1.  V.  Chinensis,  Linn.  F.  Roxhurghiana,  Bl. ;  Fl.  Br.  Ind.  i.  302 ;  Bedd.  Fl. 
Sylv.  t.  95 ;  Trimen  Fl.  Ceyl.  i.  128.  Vem.  Cheru  pineyy  Mai. ;  Vellei  payin,  Trav. 
Hills;  Mendora,  Cingh. 

A  large  tree.  Wood  reddish-brown,  hard,  close-grained.  Pore.'t 
small  to  moderate-sized,  ringed,  disposed  in  irregular  slanting  lines 
and  fairly  regularly  between  the  fine  numerous  medidlai^  rays 
which  touch  them.     Anmial  rings  indistinct. 

Evergreen  forests  of  South  Eanara,  Malabar  and  Travancore ;  moist  low  country 
near  streams  in  Ceylon. 

A  handsome  tree  with  a  useful  wood.  Growth  fast,  about  5  rings  per  inch  of 
radius. 

The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.S.,  for  the  Imperial  Institute,  on 
Ceylon  woods,  gave  the  following  results  (^Imp,  Inst,  Jour,,  May,  1899) : — 

Weight 69*70  lbs.  per  cubic  foot. 

Besistance  to  shearing  along  the  fibres  .        .  620*4  lbs.  per  square  inch. 

Crushing  stress 2*619  tons  „         „ 

Coefficient  of  transverse  strength         .  6*125     „  „         „ 

Coefficient  of  elasticity 836*4     „  „         „ 

Ibe. 

W4729.    Travancore  (Bourdillon) 59 

No.  34,  Ceylon  Collection,  new  (Mendis);  Vem.  Gal-mendora,  Cingh.,  agrees 
with  this  species.  He  says  it  is  "  the  best  wood  for  underground  purposes."  W  =  57 
lbs.,  P  =  370. 

2.  V.  lancesefolia,  Bl. ;  Fl.  Br.  Ind.  i.  302 ;  Kurz  For.  Fl.  i.  122 ;  Boxb.  Fl.  Ind. 
ii.  601.    Vem.  Morhalj  Ass. ;  MoaU  Sylhet ;  Fanthityay  Burm. 

A  moderate-sized  tree.  Barh  smooth,  thin,  grey.  Wood  red, 
moderately  hard.  Pores  small  to  moderate-sized,  scanty,  usually 
subdivided.   Medullary  rays  fine,  moderately  numerous,  bent  round 
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the  pores.      The  wood  resembles  that  of  Mdiacece,  or  of  Pentace  in 
Tiliacece. 

Assam  valley  and  surrounding  hills,  up  to  2000  ft.;  Cachar,  Chittagong  and 
Burma. 

Brandis  says  this  is  "  a  large  shrub,  sometimes  growing  into  a  tree."  S.  E.  Peal 
says  that  the  wood  is  pleasant  to  work,  makes  good  planking  and  excellent  charcoal. 
If  this  is  Skinner's  No.  131  (Vateria  lancece/oUa,  Roxb. ;  Vem.  Let-touk,  Burm.),  the 
weight  is  58  lbs.  and  P  =  931 ;  Wallich  gives  54  lbs.,  the  specimen  35  lbs.  Kurz 
says  that  the  tree  gives  a  strong-smelling  balsam,  the  Ghund  of  the  Brahmins. 

_  lb«. 

B2508.    Burma  (Brandis,  1862) 35 

Tribe  IV.    VATEBIBJl. 

11.  STEMONOPORUS,  Thw.  A  genus  of  endemic  Ceylon  trees,  15  in  number,  all 
more  or  less  scarce.  It  is  made  a  section  of  Vateria  in  the  Fl.  Br.  Ind.  S.  Wightii, 
Thw.;  Trimen  FL  Ceyl.  i.  132  iVateria  ceylanica,  Wight ;  Fl.  Br.  Ind.  i.  314) ;  Vem. 
Malmendora,  Cingh.,  a  large  tree  of  the  moist  low  country,  is  the  principal  species. 

12.  MONOPORANDRA,  Thw.  Another  endemic  Ceylon  genus  containing  two 
rather  scarce  trees,  M,  cordifolia,  Thw.  and  M.  degans,  Thw.;  Trimen  Fl.  Ceyl. 
L  137, 138. 

13.  VATERIA,  Linn. 

Two  species.  K.  acuminata^  Heyne ;  Fl.  Br.  Ind.  i.  313 ;  Trimen  Fl.  Ceyl.  L  131 
(  V.  indicOf  L. ;  Bedd.  Fl.  Sylv.  xxviL) ;  Vem.  Hal,  Cingh.,  is  a  beautiful  tree  of  the 
moist  low  country  of  Ceylon,  giving  a  light,  rather  hard,  yeUowish-grey  wood,  weighing 
40  to  42  lbs.  per  cubic  foot  (F.  Lewis),  and  a  clear  yellowish  resin,  said  to  be  equal  to 
the  best  dammar. 

1.  V.  indiea,  Linn. ;  Fl.  Br.  Ind.  i.  313 ;  Roxb.  Fl.  Ind.  ii.  602 ;  Talbot  Bomb. 
List  18.  V.  malabarica,  Blume;  Bedd.  Fl.  Sylv.  t.  84.  The  Pihey  Vamish  or 
Indian  Copal  Tree.  Vem.  Piney  nuiram,  dhup  maram,  vallay  hungilianit  kondricam, 
Tam. ;  Dupa  maram,  dhupa,  painty  munda  dhup,  illupathia,  gugle^  Kan. ;  Dupada, 
Tel. ;  Payani,  paini  mara,  per  am  piney,  vella  kondrikam,  Mai. ;  Hal,  Cingb. 

A  large  evergreen  tree.  Baric  whitish-grey,  rough,  §  in.  thick, 
peeling  oflF  in  round  thick  flakes.  Sapwood  white  with  a  tinge  of 
grey  or  red ;  heartwood  light  grey,  rough,  moderately  hard,  porous. 
Pores  large,  often  subdivided,  ringed.  Medullary  rays  fine  and 
broad,  very  prominent  on  all  vertical  sections,  while  on  a  radial 
section  they  appear  as  rough  plates  with  white  shining  fibres  between 
them.  The  distance  between  the  broad  rays  is  generally  greater  than 
the  transverse  diameter  of  the  pores.  Annual  rings  doubtful,  though 
distinct. 

Evergreen  forests  at  the  foot  of  the  Western  Ghats  from  Kanara  to  Travancore, 
ascending  to  4000  ft. ;  often  planted  as  an  avenue  tree. 

Of  this  tree  Beddome  says,  ^'  It  is  one  of  the  handsomest  trees  in  the  Madras 
'  Presidency  ;  it  is  common  in  all  the  western  forests  from  the  plains  up  to  4000  ft., 

*  and  is  extensively  planted  as  an  avenue  tree,  particularly  near  the  coast  in  South 
*■  Kanara,  Malabar  and  Travancore ;    the  avenue  of  it  at  E^kul  in  S.  Kanara  is 

*  a  beautiful  sight.  It  flowers  in  January."  The  wood  is  not  much  in  request ;  it  is 
occasionally  used  for  canoes,  for  coffins,  and  the  masts  of  native  vessels.  Mendis  says 
that  it  is  a  "  first-class  timber  for  tea-chests,  packing-cases,  ceilings,  coffins,  etc.,"  but 
his  wood  specimen  does  not  look  as  if  it  were  so  good.  Bdurdillon  gives  weight  36  lbs. 
P  =  415 ;  the  specimens  give  40  lbs. 

It  gives  the  piney  gum  resin,  which  makes  an  excellent  varnish  resembling  copal. 
A  full  account  of  this,  by  Mr.  Broughton,  Government  Quinologist,  \s  ^Weii  m^^^^. 
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n.  Sylv.  J.  H.  Brougham,  writing  to  me  in  1885,  reported  that  the  resin  was  mixed 
with  coooanut  oil  and  rolled  into  candles,  which  burn  with  a  dark  heavy  smoke.  The 
seeds  give  a  kind  of  tallow  called  "  piney  tallow,"  or  vegetable  butter,  there  being  as 
much  as  50  per  cent,  of  the  tallow  in  the  seeds.  Candles  made  of  the  tallow  burn 
well,  but  are  too  soft.  There  is  very  little  trade  in  the  substance,  which  is  still,  there- 
fore, a  product  to  which  attention  deserves  to  be  paid.  The  collection  of  seeds  from 
avenue  trees  should  be  easy  and  remunerative. 

^  lbs. 

W    747.     South  Kanara  (Cherry) 41 

W1187.       „  „  41 

W4317.       „  „  40 

W  4306.  .  Malabar .. 51  wet 

W4586.    Travancore  (Bourdillon) 39 

No.  43,  Ceylon  Collection,  new  (Mendis) 26 

Nordlinger's  Sections,  vol.  10  (Tab.  II.  4). 


Order  XVIII.    ANCISTSOCLADEiE. 

1.  ANCISTROCLADUS,  Wall.  Straggling  or  climbing  shrubs,  of  which  six  species 
are  enumerated  in  the  Fl.  Br.  Ind.  A.  Vahlii,  Arn. ;  Fl.  Br.  Ind.  i.  299 ;  Trimen  Fl.  Ceyl. 
i.  139, 1. 16 ;  Vern.  GonaweU  Cingh.,  is  found  in  the  moist  region  of  Ceylon,  and  has 
very  long  leaves.  A.  Eeyneanus,  Wall. ;  Fl.  Br.  Ind.  i.  299  ;  Talbot  Bomb.  List  17 ; 
Vern.  Ka/rd&r,  kardul,  Mar.,  is  found  on  the  Western  Ghdts.  The  rest  of  the  species 
are  found  in  Burma :  of  these  A.  Griffithii,  Planch. ;  Fl.  Br.  Ind.  i.  300 ;  Kurz  For. 
Fl.  i.  110 ;  Vern.  Fanhen,  Burm.,  is  found  in  the  swamp  forests ;  and  A.  WalHchii, 
Planch.,  in  the  tropical  forests,  extending  to  Chittagong  and  the  Andamans. 


Order  XIX.    MALVACEiE. 

An  Order  in  which  in  India  about  22  genera  are  found,  mostly  herbs  or  small 
under-shrubs,  with  nine  genera  of  trees  or  large  shrubs.  Few  of  them  are  valuable 
for  their  timber,  though  the  wood  of  Bonibax  Tnalabctricum  is  extensively  used  for 
temporary  constructions  and  boxes.  Many  are  valuable  for  their  fibres,  and  particularly 
Adansonia  and  Hibiscus.  The  cotton  plants,  species  of  Gossypium,  belong  to  this 
family ;  only  one  species  of  the  genus,  G.  Stocksii,  Masters,  a  straggling  shrub  foimd 
on  the  plains  near  Karachi  on  the  coast  of  Sind,  being  indigenous  in  India. 

Adansonia  digHata,  Linn. ;  Fl.  Br.  Ind.  i.  348  ;  Koxb.  Fl.  Ind.  iii.  164 ;  Beddome 
FL  Sylv.  xxix. ;  Brandis  For.  Fl.  30 ;  the  Baobab  tree ;  Vern.  Gorak  irrdi.  Hind. ; 
Gorak  chinch,  Guz. ;  Kalp  briksh,  Ajmere,  Delhi ;  Paparapulia,  Tam.,  was  introduced 
from  tropical  Africa,  and  is  now  cultivated  here  and  there,  chiefly  in  South  India  and 
Bengal,  but  occasionally  as  far  north  as  Gurgaon  (see  "  Indian  Forester,"  vol.  iv.  p. 
102,  for  description  of  a  tree  at  Tilpat,  measuring  22  ft.  in  giith  and  rising  50  ft.  to 
the  first  branch).  Brandis  mentions  three  trees  at  Deogarh  in  the  Central  Provinces, 
respectively  measuring  16,  22,  and  40  ft.  in  girth,  and  there  are  one  or  two  good-sized 
trees  at  Calcutta  and  Barrackpore.  A  tree  at  Puttalam,  in  Ceylon,  is  mentioned  by 
Emerson  Tennent  (ii.  627)  as  being  70  ft.  in  height  and  46  ft.  in  girth.  It  has  since 
been  destroyed.  In  Ind.  Forester  xxiv.  327  is  given  a  picture  by  Mr.  C.  Bagshawe  of  a 
Baobab  tree  at  Earwand,  Buldana  District,  42  ft.  in  girth,  "  the  biggest  tree  in  Berar.'* 
Dr.  T.  Cooke  mentions  an  historical  tree  at  Bijapur,  in  the  Mahratta  country.  It  has 
been  experimentally  planted  at  Calcutta  and  in  the  Sundarbans,  as,  were  it  capable  of 
easy  cultivation,  its  rapid  growth,  valuable  fibre  and  fruit  would  make  the  extension 
of  its  growth  desirable;  as  yet,  however,  it  has  not  succeeded. 


The  nine  genera  belong  to  two  Tribes,  viz. — 

Tribe  I.  Hibisceae  ....    Julostyles,  Dicellostyles,  Hibiscus, 

Thespesia. 
„    II.  Bombaceaj        ....    Kydia,  R?mbax,  Eriodendron,  Cul 

lenia,  Durio. 
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Wood  generally  soft,  a  few  species,  like  Thespesia  popvlTiea,  with 
small  dark-coloured  heartwood.  Pores  moderate-sized  to  large. 
Med/uZlary  rays  fine  or  moderately  broad.  Kydiacalycina,  Hibiscvs 
syricLCUs  and  Cullenia  excelsa  have  faint  concentric  lines. 

1.  JULOSTYLES,  Thw.  J,  angustifolia,  Thw. ;  Fl.  Br.  Ind.  i.  333 ;  Bedd.  FL 
Sylv.  xxiz. ;  Trimen  FL  Geyl.  i.  150,  is  a  slender  tree  endemic  in  the  moist  low 
country  of  Ceylon. 

2.  DICELLOSTYLES,  Bth.  Two  species.  D.  jujubifdia,  Bth. ;  Fl.  Br.  Ind.  i. 
333 ;  Ghimble  Darj.  List  10 ;  Yern.  Kuhindi,  Nep. ;  Dcmtagla,  Lepcba,  is  a  small 
white-flowered  tree  of  the  hills  of  Sikkim  and  Bhutan.  D,  axillaris,  Bth. ;  Fl.  Br. 
Ind.  i.  333 ;  Bedd.  Fl.  Sylv.  xxix. ;  Trimen  Fl.  Ceyl.  i.  150,  is  a  moderate-sized  tree  of 
Ceylon  found  near  Badulla  at  2000  ft. 

3.  HIBISCUS,  Medik. 

A  genus  of  herbs,  shrubs,  climbers  or  small  trees.  The  ten  Indian  woody  species 
consist  of  three  small  trees,  two  shrubs,  one  climber,  and  four  introduced  garden  shrubs. 
H./roffrans,  Roxb.  Fl.  Ind.  iii.  195 ;  Fl.  Br.  Ind.  i.  337  ;  Vern.  Kinurlur,  Beng.,  is  a 
small  tree  of  Assam  and  Cachar.  H,  scandens,  Roxb.  Fl.  Ind.  iii.  200 ;  Fi.  Br.  Ind.  i. 
337 ;  Kurz  For.  Fl.  i.  127 ;  Gamble  Darj.  List  10,  is  a  large  climbing  shrub  of  Eastern 
Bengal  from  Sikkim  to  Chittagong;  and  E,  collinus,  Roxb.  Fl.  Ind.  iii.  198;  FL  Br. 
Ind.  i.  338 ;  Talbot  Bomb.  List  19 ;  Vern.  Kandagang,  Tel.,  a  large  shrub  of  the 
Eastern  Madras  coast.  B.  roaa-sinensis,  Linn.;  the  Shoe  plant;  Yern.  Juwa,  cru^ 
Beng.;  Daswdlaf  Kan.;  Kaungyan^  Burm.,  with  brilliant,  large  red  flowers;  H, 
tricuspis,  Banks ;  H,  mutahUis,  Linn. ;  and  H.  ayriacua,  Linn. ;  Vern.  Gurhulf  are  all 
shrubs  which  have  been  introduced  and  are  now  cultivated  in  gardens.  H,  Sabdariffay 
L.  is  the  *'  Roselle  "  of  Indian  gardens. 

1.  H.  fureatUS,  Roxb.  Fl.  Ind.  iii.  204 ;  Fl.  Br.  Ind.  i.  335 ;  Talbot  Bomb.  List 
19  ;  Trimen  Fl.  Ceyl.  i.  152.    Vern.  Napiritta,  Cingh. 

A  large  shrub.  Bark  grey,  shining,  fibrous,  dotted  with  prominent 
brown  lenticels.  Wood  white,  moderately  hard.  Pores  few,  often 
subdivided,  or  in  close  groups.  Medullary  rays  fine  and  moderately 
broad,  short,  irregular. 

Forest  undergrowth  throughout  India  and  Ceylon,  not  very  common.  It  gives 
an  excellent  fibre. 

W  4260.    Nilgiris,  6000  ft.  (Gamble). 

2.  H.  macrophyllus,  Roxb. ;  Fl.  Br.  Ind.  i.  337 ;  Kurz  For.  Fl.  i.  126  {H.  setosus, 
Roxb.  Fl.  Ind.  iii.  194).  Vern.  Kachia  udal^  kasyajpdla,  Beng. ;  Mdoh,  diro ;  Sho, 
dayhaUf  Magh  ;   Yetvmn,  Burm. 

A  small  tree.  Barh  i  in.  thick,  light  brown,  fibrous,  rather 
smooth.  Sap  wood  white;  heartwood  light  purplish-brown,  soft,  even- 
grained.  Pores  moderate-sized,  scanty,  often  subdivided.  Medullary 
rays  fine  but  clearly  marked,  unequally  distributed,  short.  Annual 
rings  marked  by  fewer  pores  in  the  autumn  wood.  A  well-marked 
silver-grain. 

Eastern  Bengal,  Chittagong  and  Burma. 

A  pretty  tree  with  large  hispid  leaves,  said  to  give  a  useful  wood  and  a  good  rope- 
making  fibre.  Wallich  gives  the  weight  27  to  28  lbs.  per  cubic  foot ;  the  specimen 
examined  gives  37  lbs. 

lbs. 

E  3289.    Rinkheong  Reserve,  Chittagong  (Gamble)        .        .        .        .37 

3.  H.  tiliaceus,  Linn.;  Fl.  Br.  Ind.  i.  343;  Roxb.  Fl.  Ind.  iii.  192;  Bedd.  FL 
Sylv.  xxix.;  Kurz  For.  Fl.  i.  126;  Talbot  Bomb.  List  19;  Trimen  E\.  C%^\.  \.  \Ta. 
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E,  tortuosus,  Boxb.  FL  Ind.  iii.  192.    Yern.  Bola,  chdwa^  Beng. ;  Thinhanf  Burm. ; 
Beligohel,  bellipatta,  Cingh. 

A  small  tree.  Bark  grey,  inner  bark  fibrous.  Wood  soft,  grey, 
heartwood  purplish.  Pores  very  numerous,  small  and  moderate- 
sized,  often  subdivided.  Medullary  rays  fine  and  moderately  broad, 
not  very  prominent. 

Sea-coast  forests  and  along  tidal  rivers  all  round  India,  Burma  and  Ceylon,  some- 
times a  tree,  more  usually  a  much-branching  shrub. 

This  very  common  coast  plant  is  useful  for  fuel,  and  occasionally  for  hut-building, 
and  perhaps  for  catamarans,  though  Heinig  mentions  it  as  "  injurious  to  forest  growth." 
Sebert,  in  '*  Les  bois  de  la  nouvelle  Gal^onie,"  says  it  is  used  in  Tahiti  for  planking 
and  building  light  boats.  Darwin  has  called  attention  to  its  use  in  the  same  island 
for  rubbing  to  procure  fire.  The  fibre  of  the  bark  is  extensively  used  in  Bengal  for 
making  rough  ropes ;  it  is  readily  separated,  and  ought  to  be  useful  for  paper-making ; 
it  has  the  advantage  of  not  easily  getting  rotten  under  water.  In  Ceylon  it  is  used  for 
mats.    In  the  Sundarbans  it  gives  a  strong  fibre  used  for  cordage. 

lbs. 

E  405.     Sundarbans  (Richardson) 35 

Ceylon  Collection,  No.  7,  old ;  No.  11,  new  (Mendis)       .        .        .        .38 

E.  syrictcus  has  a  white  tvood,  soft,  even-grained.  Fores  small  and  moderate-sized, 
sometimes  subdivided,  more  numerous  in  the  spring  wood,  where  they  mark  two  annual 
rings.  Medullary  rays  fine,  short,  distinct.  Faint,  close,  even,  white  concentric  lines 
very  numerous.    Cellular  tissue  irregular.    (Nordlinger's  Sections,  vol.  2.) 

E,  mutdbilis  also  has  a  white  soft  wood.  Pores  moderate-sized,  single  or  sub- 
divided into  2  to  6,  between  the  medullary  rays,  in  radial  lines.  Medullary  rays  fine, 
numerous.  No  faint  concentric  lines  as  in  E.  syria^cus.  Cellular  tissue  regular,  cells 
rectangular.    (Nordlinger's  Sections,  vol.  9.) 

4.  THESPESIA,  Corr. 

Two  species.  Th,  Lampas,  Dalz.  and  Gibs. ;  Fl.  Br.  Ind.  i.  345 ;  Kurz  For.  Fl.  i. 
128  ;  Gamble  Darj.  List  10 ;  Talbot  Bomb.  List  19 ;  Trimen  Fl.  Ceyl.  i.  158  (Eibiscus 
Lampasy  Cav.  and  E.  tetra^locularis,  Roxb.  Fl.  Ind.  iii.  197,  198) ;  Vem.  Ranhhendy, 
Mar.;  Bankapsi^  Sonthal;  Ban  kapa,sha,  Mai  Pahari;  Bonkapash,  Ass.  (Wallich): 
Kaphalmuk,  Lepcha ;  KondapaUi,  Tel.,  is  a  conspicuous  under-sbrub  of  Sil  and  other 
forests,  chiefly  deciduous,  throughout  India,  Burma  and  Ceylon.  It  has  large  yellow 
flowers  with  a  purple  centre.  According  to  Kyd,  the  weight  of  the  wood  is  29  lbs. 
and  P  =  407,  but,  though  Brandis  speaks  of  it  as  a  small  tree,  and  Trimen  says  '*  or 
*  very  small  tree,"  I,  who  have  observed  it  in  hundreds  of  places,  have  never  seen  it 
even  really  woody,  so  that  I  doubt  the  identity  of  Eyd's  specimens. 

1.  Th.  populnea,  Corr. ;  Fl.  Br.  Ind.  i.  345 ;  Bedd.  Fl.  Sylv.  t.  63  ;  Kurz  For.  Fl. 
i.  128 ;  Talbot  Bomb.  List  19 ;  Trimen  Fl.  Ceyl.  i.  158.  Eibisctis  populneusy  Willd. ; 
Roxb.  Fl.  Ind.  iii.  190.  'i  he  Portia  tree  or  Tulip  tree.  Vern.  Parsipu,  Hind. ;  Foresh, 
parash,  dumbla,  Beng. ;  Ports,  purasia,  portia,  pursa,  pursung,  puvarasam,  kavarachu, 
puvarachu,  Tam. ;  (rangareni,  gangaraya,  Tel. ;  Bhendi,  mAi, ;  Bendi,  Guz. ;  Asha, 
hurvashi,  Kan. ;  Bugdri,  Hassan ;  Suriya,  Cingh. 

A  moderate-sized,  evergreen  tree.  Sapwood  soft,  heartwood  hard, 
dark  red,  smooth.  Pores  moderate-sized,  scanty,  subdivided,  uniformly 
distributed  Medullary  rays  fine,  uniform,  the  distance  between  two 
rays  generally  equal  to  the  transverse  diameter  of  the  pores. 

Coast  forests  of  India,  Burma  and  Ceylon ;  more  often  cultivated  in  towns  near 
the  sea-coast,  as  at  Calcutta,  Madras,  Bombay  and  Colombo,  as  an  avenue  tree.  In 
the  Sundarbans  it  is  found  chiefly  west  of  the  Raimansal  river. 

The  wood  is  durable;  it  is  used  in  South  Ii  lor  gunstoGks,  boats,  cart  and 
carriage  making,  and  for  furniture  0^<iome) ;  in  £  for  wheei-sjpokes  (Qleadow) ; 

in  Burma  for  furniture  and  carts  (kurz).  The  i  am.  mdoai^  bo  Skinner,  No.  130, 
and  A.  Mendis,  is  49  lbs. ;  Sdbert  (Npw  <      x  .      b  qi^edmens  give 

50  lbs.    Skinner  gives  P  =  716,  A.  •  KQod  S^xe,  $m  a 
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yellow  dye  very  like  gamboge  is  obtained  from  the  capsules,  which  often  contain  small 
masses  of  it  (Gleadow). 

The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.S.,  for  the  Imperial  Institute, 
on  Ceylon  woods,  gave  the  following  results  {Imp,  Inst,  Joum,^  May,  1899) : — 

Weight  .        .        .        .        .        .        .        .  60*33      lbs.  per  cubic  foot. 

Resistance  to  shearing  along  the  fibres   .        .  926*9     lbs.  per  square  inch. 

Crushing  stress 2'818  tons  „  „ 

Coefficient  of  transverse  strength    .  6'206      „  „  „ 

CoeflScient  of  elasticity 462*6     „  „  „ 

lbs. 

C  1060.    Guzerat  (Shuttleworth) .60 

B2488.    Calcutta  (King) — 

B  2470.    Andaman  Islands  (Kurz,  1866) — 

Nos.  28,  61,  Salem  Collection 53  and  48 

No.  80,  Ceylon  Collection,  old  ;  No.  127,  new  (Mendis)  .        .        .        .49 

5.  KYDIA,  Roxb. 

Two  species.  K,  glabreacens.  Mast. ;  Fl.  Br.  Ind.  i.  348,  is  a  tree  of  Bhutan  and 
Assam. 

t  K.  ealycina,  Roxb.  Fl.  Ind.  iii.  188 ;  Fl.  Br.  Ind.  i.  348 ;  Bedd.  Fl.  Sylv.  xxviii. ; 
Brandis  For.  Fl.  29 ;  Kurz  For.  Fl.  i.  124 ;  Gamble  Darj.  List  10 ;  Talbot  Bomb.  List 
20.  Kydia  frcUema,  Roxb.  Fl.  Ind.  iii.  189.  Vern.  Pcla^  pula,  puli,  patJia,  potdri, 
chouptdtea^  Hind. ;  Ba/rranga,  hhotiy  C.P. ;  Kakahij  Gudh ;  Kubindcj  Nep. ;  Sedangtagla^ 
ta^fla,  Lepcha ;  Mahow^  moshungon^  Mechi ;  Boldobak,  Giro ;  Kopdsia,  Uriya ;  Fotri, 
pandikif  peddapotriy  pedda  kunji,  kondapatti^  Tel. ;  Buruk,  hosha,  Gondi ;  Bendi, 
hende^ctrUf  beUaka^  Kan. ;  Wdrang,  Uiya^  rdn-bJiendi,  Mar. ;  Bitha  gonyer,  K6\ ; 
Derhi^  Kluirwar;  Wala,  Khond;  Fulan,  Jeypore;  Fuska  dUU,  Sonthal;  Both% 
Melghit ;  Dwalok,  taho,  myethlwa,  Burm. 

A  small  or  moderate-sized  tree.  Bark  J  in.  thick,  grey,  peels  off 
in  irr^ular  flakes.  Wood  white,  soft;  heartwood  grey.  Annual 
rings  marked  by  white  lines.  Pores  scanty,  moderate-sized,  often 
oval  and  subdivided.  Medidlary  rays  short,  fine  to  broaxi,  numerous, 
joined  by  white  transverse  bars,  caused  by  faint  concentric  lines,  and 
in  this  respect  resembling  Anonaceae,  except  that  they  are  irregular 
and  wavy;  on  a  radial  section  distinctly  visible  as  long  straight 
bands,  giving  a  marked  silver-grain. 

In  forests  throughout  India  and  Burma,  chiefly  in  the  deciduous  forests,  and  not  in 
the  arid  region.    Common  in  the  sub-Himalayan  tract. 

The  wood  is  of  little  value  and  rarely  used,  though  Brandis  and  Beddome  write  of 

it  as  used  in  building,  etc.     A  bad  fuel,  dry  wood  burning  with  an  unpleasant  smell. 

The  bark  gives  a  fibre  which  might  be  used  for  rough  ropes  or  paper  stock ;  it  also  is 

used  to  clarify  sugar  (Brandis).    The  growth  is  very  fast,  and  in  coppice  woods  it 

might  easily,  if  not  kept  down,  supplant  better  kinds,  as  may  be  seen  in  the  Dehra 

Ddn.    Weight  36  lbs. ;  Brandis  says  40  to  45  lbs. 

lbs. 

C   1177.    Ahhi  Reserve,  C.P.  (K.  Thompson) 37 

C   1163.        „  „  „  „  33 

O   3154.    Saharanpur  Forests  (Grenfell) 45 

H  4428.    Kalsi  Forest,  Jaunsar,  N.W.P.  (Moir) 30 

W  4183.  Mudumalai  Forest,  Nilgiris,  3000  ft.  (Gamble)        ...  40 

6.  BOMBAX,  Linn. 

Three  species,  all  large  trees  with  wborled  branches,  large  flowers,  and  capsular  fruit 
with  much  cotton. 

Wood  white,  soft.  Pores  large,  scanty.  Medullary  rays  broad, 
sUver-grain  good. 
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1.  B.  malabaricum,  DC;  Fl.  Br.  Ind.  i.  349;  Bedd.  Fl.  Sylv.  t.  82;  Brandis 
For.  Fl.  31 ;  Kurz  For.  Fl.  i.  130 ;  Gamble  Darj.  List  10 ;  Talbot  Bomb.  List  20  ; 
Trimen  FL  Ceyl.  i.  160.  B.  hepiaphyllum,  Cav. ;  Roxb.  Fl.  Ind.  iii.  167.  The  Cotton 
tree.  Vem.  Simbal,  Hazara;  Shirlan,  Sutlej ;  Shimloy  Kum&on;  Shimal,  Garhwal ; 
Semidf  sTieinhal,  semur^  pagun,  somr,  Hind.,  Beng. ;  Bouro,  buroh,  Uriya ;  Bolchu, 
panchu,  Garo ;  Sunglu,  tunglu,  Lepcha  ;  Simal,  saodi,  Melshat ;  Kftatsawar,  Bassim ; 
Kamba,  Khond;  Buroh,  Saora;  Wuraga,  Palkonda;  Edel,  Sonthal ;  Del,  K61;  Simur, 
Mai  Pahari ;  Burga,  hurgil,  h&raga,  Tel. ;  Sayar,  Mar.  ;  iSawar,  Guz. ;  Illavamy  pula, 
paruttiy  Tam.;  Buria,  sauri,  burugay  Kan.;  Wallaiki, Gondi ;  ^a^seor*, Bhil ;  Lapaing^ 
Magh ;  Uavu,  Mai. ;  Letpan,  Burm. ;  Katu-imbul,  Cingb. 

A  very  large  deciduous  tree,  with  branches  in  whorls,  spreading 
horizontally,  and  stem  with  buttresses  at  base.  Bark  grey,  when 
young  with  conical  prickles  with  corky  base,  when  old  with  long, 
irregular,  vertical  cracks.  Wood  white  when  fresh  cut,  turning  dark 
on  exposure,  very  soft,  perishable ;  no  heartwood ;  no  annual  rings. 
Pores  very  scanty,  very  large,  often  oval  or  divided  into  compart- 
ments. Medullary  rays  fine  to  broad,  numerous,  not  prominent. 
Pores  and  silver-grain  prominent  on  a  vertical  section. 

Throughout  India,  Burma  and  Ceylon,  from  the  Indus  eastwards  and  southwards, 
ascending  to  3000  ft.,  occasionally  higher.    Often  cultivated. 

The  Cotton  tree  chiefly  prefers  the  deciduous  forests,  but  may  be  found  in  others  in 
suitable  places ;  it  is  common  in  grass  lands,  and  is  conspicuous  on  hot  hillsides.  It 
often  grows  to  a  very  large  size — witness  the  Seraidih  tree  in  Palamow  (V.  Ball,"Junfijle 
Life  in  India,"  p.  662 ;  Gamble,  "  Ind.  Forester,"  vii.  296),  which  was  135  ft.  high  and 
115  ft.  in  girth  round  buttresses.  The  growth  is  very  fast,  commonly  about  4  to  5 
rings  per  inch  of  rsdius,  but  often  faster ;  S.  E.  Peal,  in  "  Ind.  Forester,"  ix.  539, 
describes  a  tree  felled  in  Assam  which  had  16  annular  rings  on  21  in.  radius.  The 
tree  gave  150  cub.  ft.  of  timber,  which  cut  up  into  about  2000  sup.  ft.  of  planking. 

Weight :  23  to  24  lbs.  according  to  Brandis  For.  Fl.,  28  lbs.  Burma  List  of  1862, 
No.  5 ;  the  specimens  vary  from  17  to  32  lbs.,  the  average  being  nearly  23  lbs.,  the 
Bengal  and  Assam  specimens  being  lighter  than  those  from  the  Central  Provinces. 
Bourdillon  makes  it  29  lbs.  The  value  of  P  is  between  642  and  697  (Cunningham) ; 
Bourdillon  gives  519.  The  wood  is  not  durable,  except  under  water,  when  it  lasts 
tolerably  well ;  it  is  used  for  planking,  packing-cases  and  tea-boxes,  toys,  scabbards, 
fishing-floats,  coffins  and  the  lining  of  wells.  If  allowed  to  dry  in  the  log  the  wood  gets 
discoloured,  so  that  to  ensure  white  planking  the  tree  should  be  sawn  up  at  once  and 
the  planks  dried  separately.  In  Bombay,  Bengal  and  Burma  the  trunk  is  often  hollowed 
out  to  make  canoes.  It  gives  a  brown  gum  used  in  native  medicine,  regarding  which 
Captain  Campbell  says :  "  The  collection  of  Semul  gum  commences  in  March,  and  is 
'continued  till  June;  it  sells  in  the  Kumaon  Bhabar  at  one  anna  per  seer,  and  is  used 
*  as  a  medicine ;  it  is  not  exported  from  Kumaon."  Baden-Powell  (Ind.  For.  viii.  153) 
gives  a  detailed  and  interesting  account  of  the  formation  of  this  mScharas  gum,  which 
he  considers  due  to  some  functional  disease.  The  cotton  which  surrounds  the  seeds 
is  employed  to  stuff  pillows  and  quilts. 

Mr.  Romanis*  analysis  of  the  ash  of  wood  from  Burma  gave  as  follows  (we  quote 
only  the  heartwood,  as  there  is  so  little  distinction  in  Semul  between  heartwood  and 
sapwood)  (see  Ind.  For.  xii.  73) : — 


Potash  . 

.     36-47  \ 

Soda     . 

.      0-77 

Lime     . 

.     23-80 

Magnesia 
Oxide  of  iron 

.    23-41 
.       1-24 

The  ash  being  1*75  per  cent. 
^               of  the  wood. 

Phosphoric  acid     . 
Sulphuric  acid 
Silicic  acid    . 

.      9-36 
.      1-16 
.      3-60 1 

Dr.  Warth's  analysis  at  Dehra  gave  4*33  lbs.  of  ash  out  of  100  lb?,  steam-dry  wood 
( =  80  lbs.  air-dry),  and  of  this  soluble  potassium  and  sodium  compounds  gave  3*94, 
phosphates  of  iron,  calcium,  etc.,  38*12;  calcium  carbonate,  18*26 ;  magnesium  carbonate, 
38*12  ;  and  silica  sand,  etc.,  1-56  per  cent. 
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Tht  Semul  tree  seeds  very  freely  every  year,  and  seedlings  come  up  abundantly 
and  grow  very  rapidly.  It  is  easily  reproduced  by  cuttings.  The  leaves  are  not  eaten 
by  goats. 

It  is  frequently  attacked  by  the  Cerambycid  beetle,  Plocederus  obesus.  Dap.,  as  well 
as  by  anotner  large  Cerambycid,  called  by  R.  Thompson  Monocham'UB  soongnaj 
lliompeon.  The  cotton  pods  are  often  badly  damaged  by  the  Noctuid  moth,  Mudaria 
rcmifron$,  Moore.  Tea-box  wood  at  Calicut  has  been  found  much  damaged  by  a 
boring  beetle,  Bostryehus  cequaliSj  Wat.  (see  fig.  in  *'  Ind.  Mus.  Notes/'  v.  34). 

lbs. 

P   466.    Ajmere — 

C    201.    Mandla,  Central  Provinces  (1871) 32 

C  1117.    Cbanda  (R.  Thompson) 31 

£    679.    Bamunpokri,  Darjeeling  Terai  (Hanson) 23 

£  2323.  „  „  „       (Gamble) 17 

£  1232.    Sibedgar,  Assam  (Mann) 28 

£  1432.    Assam  (Mann) 20 

£  1961.    Chittagong  (Chester) 21 

£  3606.    Sivoke  Forests,  Darjeeling  Terai  (Gamble)      ....  — 

£3676.    Darjeeling  Terai  (Gamble) 19 

B3117.    Burma  (Brandis,  1862) 24 

Ko.  14,  Salem  Collection 20 

No.  67,  Ceylon  Collection,  new  (Mendis)  (^Bombax  ceiba)        .        .         .  — 
Nordlinger's  Sections,  vol.  11. 

2.  B.  insigne.  Wall. ;  Fl.  Br.  Ind.  i.  349 ;  Kurz  For.  Fl.  i.  130 ;  Talbot  Bomb. 
List  21.     Yem.  Semul,  thvla,  Beng. ;  Saitu,  Magh ;  Didu,  Burm. 

A  large  tree,  trunk  without  prickles.  Wood  8tructiu*e  similar  to 
that  of  B,  malaharicuTti,  but  pores  smaller  and  more  scanty. 

Deddnoiis  forests  of  N.  Kanara ;  Chittagong ;  Burma,  in  the  upper  mixed  forests 
of  the  Pegu  Toma,  up  to  3000  ft.,  first  found  by  Wallich  in  dry  ravines  near  Yenan- 
gfaeen;  Andaman  Islands. 

The  wood  is  more  durable  than  that  of  ordinary  Semul ;  one  specimen  had  been  12 
yemrs  in  Calcutta  in  the  rough,  and  the  wood  was  only  slightly  discoloured  when  cut 
up.     In  the  Andamans  it  squares  up  to  45  ft.  with  2}  ft.  siding  (Heinig). 

lbs. 

B2215.    Andaman  Islands  (Col.  Ford,  1866) 31 

3.  B.  eambodiense,  Pierre  Fl.  For.  de  la  Cochinchine  t.  174.  Vern.  Kokhe^ 
Bonn. 

A  large  tree,  60  to  80  feet  high,  with  greyish  trunk,  studded  with 
strong  conical  spines.  Wood  similar  to  that  of  B,  malabariciim,  with 
jpores  perhaps  sUghtly  larger  and  rather  wider  medullary  rai/.s,  giving 
a  better  silver-grain. 

Forests  of  Upper  Burma. 

The  wood  is  better  than  that  of  B.  malabaricumy  it  is  used  in  Burma  for  m«ikiiig 
j^icking-cases  (J.  W.  Oliver). 

lbs. 

B  4749.     Upper  Burma  (Nisbet) 2r» 

7.  ERIODENDRON,  DC. 

1.  E.  anflPaetUOSUm,  DC ;  Fl.  Br.  Ind.  350 ;  Bedd.  Fl.  Sylv.  xxx. ;  Talbot  Bomb. 
l-ist  21 ;  Trimen  Fl.  Ceyl.  i.  161.  E.  orientate,  Steud. ;  Kurz'For  Fl.  i.  131.  Bombax 
peutandrumy  Rozb.  FL  Ind.  iii.  165.  The  White  Cotton  tree.  Vern.  Safed  sirnal, 
tnibal,  kcUan,  hatian.  Hind. ;  Shevet  simid,  Beng. ;  Shamieula,  katsawar.  Mar. ; 
i?'imm,  Tam.;  Buruga,pur,  kadumi,  Tel.;  Dudi  mara,  Kan.;  Pania,  MaL;  Imhul, 
ptdun  imbuly  Cingh. 

A  moderate-sized  tree.  Bark  greyish-brown,  green  when  young, 
peeling  off  in  round  bosses.     Wood  yellowish  or  brownish  white,  .soft. 
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Po7*e8  very  large,  very  scanty,  often  subdivided.  MedvUcury  rays 
fine,  the  distance  between  them  leas  than  the  diameter  of  the  pores. 
A  good  silver-grain. 

May  be  indigenous  on  the  Western  Coast  and  at  the  Straits ;  it  is  doubtfully  so  in 
Burma  or  Ceylon,  and  Eurz  says  he  only  saw  one  tree  wild  in  the  coast  forests  of 
S.  Andaman  (it  may  itself  have  come  from  a  sea-borne  seed).  Largely  planted  about 
villages  and  temples  in  all  the  coast  region,  and  in  Burma.  Dr.  T.  Cooke  mentions  it 
as  wild  in  Ehand^sh. 

The  wood  is  of  poorer  quality  than  that  of  Semul.    Kurz  says  it  is  good  for  toys. 

Its  chief  use  is  for  the  cotton  {kapok)  given  by  the  fruit  (not  from  the  testa  of  the 

seed,  but  from  the  wall  of  the  capsule  ^rimen;),  which  is  of  better  quality  than  the 

cotton  given  by  BombdXy  as  it  is  more  elastic,  and  when  used  for  pillows  and  cushions, 

less  liable  to  go  into  knots.    It  is,  however,  not  much  utilized  in  British  India,  the 

chief  supply  and  the  chief  demand  being  from  Java  and  other  parts  of  Netherlands 

India,  whence  in  1885  the  exports  amounted  to  about  600  tons.    Skinner,  No.  67, 

gives  the  weight  of  the  wood  at  30  lbs.  and  P  =  400.    It  gives  a  bright  resinous  gum. 

The  tree  is  grown  from  cuttings,  and  used  as  a  support  for  the  betel  vine  in  Areca 

plantations  in  Mysore  (Graham  Anderson). 

lbs. 

W4307.    South  Kanara 28 

8.  CULLENIA,  Wight. 

1.  C.  excelsa,  Wight ;  Fl.  Br.  Ind.  i.  350 ;  Bedd.  Fl.  Sylv.  xxx. ;  Trimen  Fl. 
Ceyl.  i.  162.  The  Wild  Durian.  Vem.  McUai-konjij  aini-pillao,  vedupla,  Tam. ; 
Kaiu-hoda,  kahodda,  Cingh. ;  Kardnif  Kader ;  Kar  ayani,  Trav.  Hills. 

A  large  tree.  Bark  smooth,  grey.  Wood  pink  to  reddish-brown, 
soft  to  moderately  hard.  Pores  small,  scanty.  Medullary  rays  fine, 
numerous,  red,  equidistant.  Numerous  faint,  brown  parallel  bands 
concentrically  disposed,  somewhat  as  in  Kydia.  The  longitudinal 
section  resembles  that  of  Calophyllum, 

Forests  of  the  Western  Ghdts  in  Coorg,  Wynaad,  Nilgiris,  Malabar,  the  Anamalai 
Hills  and  Travancore,  up  to  400C  ft. ;  moist  region  of  Ceylon. 

Beddome  calls  this  a  gigantic  tree,  in  which  I  concur,  but  Trimen  speaks  of  it  only 

as  moderate-sized  or  large.    It  has  a  large  (4  to  6  in.)  globose  prickly  fruit,  which  when 

fallen  is  rather  troublesome  in  the  forest  to  native  workers  with  bare  feet ;  it  is  not 

edible  like  the  Durian.    The  wood  seems  good,  and  likely  to  be  valuable  for  planking 

and  boxes.    It  was  well  spoken  of  from  ^nnnevelly.    Bourdillon  sives  weight  34  lbs., 

F  =  308,  but  says  the  wood  is  worthless.    The  leaves  are  densdy  scaly,  and  have  a 

coppery  appearance ;  they  resemble  those  of  the  Durian. 

Ib0. 

W  3899,  4291.    Tinnevelly  (Brasier) 43 

W  4604.    Travancore  (Bourdillon) 31 

9.  DURIO,  Linn. 

1.  D.  zibethinus,  -DC ;  Fl.  Br.  Ind.  i.  351 ;  Roxb.  Fl.  Ind.  iu.  399 ;  Kurz  For.  Fl. 
i.  132.    The  Dorian.    Vem.  Duyin,  Burm. 

An  evergreen  tree.  Bark  grey,  smooth,  except  for  a  few  vertical 
clefts  and  horizontal  wrinkles.  Wood  pale  reddish-brown,  soft  Pores 
large,  scanty,  often  subdivided.  MeduUai^  rays  moderately  broad, 
numerous,  giving  a  well-marked  silver-grain. 

Wild  and  forming  forests  in  Lower  Tenasserim  from  14°  N.  lat.  southwards  ;  cul- 
tivated in  Upper  Tenasserim  (Eurz). 

The  "  Durian  "  tree  produces  the  well-known  strong-smelling,  very  thorny  fruit  in 
the  Malay  regions,  but  it  is  little  known  in  India.  A  good  account  of  it  is  given  in 
Wallace's  "Malay  Archipelago,"  vol.   i.    74-76.     Dr.  Wallace    himself   so    much 
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appreciated  it  that  he  says  "as  producing  a  food  of  the  most  exquisite  flavour  it  is 
*  unsarpassed."  However  excelleut  it  may  be  to  eat,  it  is  certainly  endowed  with  a  most 
disagreeable  smell,  and  I  noticed  in  Java  that,  although  commonly  sold  in  the  bazaar, 
it  was  rarely  eaten  by  Europeans. 

Ibe. 

B  6074.    Thaungyin,  Burma  (Cappel) 35 


Order  XX.    STEBCXTLIACEiE. 

This  Order  contains  15  Indian  genera  of  herbs,  shrubs,  climbers  or  trees.  Of  these 
{Senera  three  have  only  herbs  or  (MelJiania)  under-shrubs,  and  the  rest  shrubs, 
climbers  or  trees.    They  are  mostly  fibre-yielders  and  mucilaginous. 

The  Cocoa  plant,  Theobroma  Cacao,  Linn.,  belongs  to  this  Order,  and  is  grown  in 
suitable  places  in  S.  India  and  Ceylon.  It  has  a  grey,  soft,  perishable  wood,  with 
scanty  pores,  often  subdivided ;  and  medullary  rays  of  two  classes,  few  broad,  and 
many  fine  between  them,  bent  round  the  pores  (Nordlinger^s  Sections,  vol.  8).  The 
Cola  nut.  Cola  acuminata,  Schott  and  Endl.,  is  a  tree  of  West  Africa,  especially  Sierra 
Leone.  The  nut  has  a  bitter  taste,  and,  like  the  leaves  of  the  Coca  {Eryihroxylon 
Cooa),  it  has  the  power  of  staying  the  cravings  of  hunger  and  enabling  fatigue  to  be 
endured. 

The  Order  is  divided  into  6  Tribes  with  13  genera. 

Tribe  L  Sterculiese    .  Sterculia,  Heritiera. 

„   n.  Helicterese    .  .  Reevesia,  Kleinhovia,  Helicteres,  Pterospermum. 

„  m.  Eriolsene®    .  .  Eriolsena. 

„  lY.  Bombeyeee  .  .  Melhania. 

„    Y.  Hermannieas  .  Melochia. 

„  YL  Buettneriese .  .  Abroma,  Guazuma,  Buettnerla,  Leptonyohia. 

Wood  structure  various.  Heritiera  has  a  hard  heavy  wood ; 
PteroapermuTri  and  Erioloena  moderately  heavy  furniture  woods; 
Stercmia  a  soft  and  light  wood.  Pores  rather  scanty,  often  large. 
Medullary  rays  rather  numerous.     Concentric  bands  in  some  species. 

1.  STERCULIA,  Linn. 

About  twenty-one  species,  mostly  from  Eastern  Bengal  and  Burma. 

8.  versicolor.  Wall.;  Fl.  Br.  Ind.  i.  355;  Kurz  For.  Fl.  i.  135;  Vern.  Shaw  hyv^ 
Hunn.,i8  a  large  tree  of  the  drier  forests  of  Pegu.  8.  Boxhurghii,  Wall.  ;  Fl.  Br.  Ind.  i^ 
356  ;  Gamble  Darj.  List  11,  is  a  tree  of  the  North-East  Himalaya  and  Assam,  ascending 
to  6000  ft.  8,  Balanghas,  Linn. ;  Fl.  Br.  Ind.  i.  358;  Bedd.  Fl.  Sylv.  xxxii. ;  Trimen 
Fl.  CeyL  i.  165  {8.  angustifolia,  Roxb.  Fl.  Ind.  iii.  148;  Kurz  For.  Fl.  i.  138);  Vera. 
Cavdlum,  Mai. ;  Nava,  Cingh.,  is  a  moderate-sized  tree  of  the  West  Coast  and  the  low 
country  of  Ceylon.  8.  scaphigera,  Wall. ;  Vern.  Thihyu,  Burm. ;  and  8.  campanulutay 
Wall.,  are  large  trees  of  the  tropical  forests  of  Burma.  8,  cognata,  Praia  Journ.  As. 
Sioc.  Beng.  Ixvii.  ii.  2,  285,  is  a  tree  of  the  Kachin  Hills  of  Upper  Burma. 

Wood  generally  light,  soft,  often  spongy.  Pores  large.  Medul- 
lary rays  moderately  broad  or  broad,  very  prominent  on  a  radial 
section. 

•  1.  S.  fOBtida,  Linn. ;  Fl.  Br.  Ind.  i.  354 ;  Boxb.  Fl.  Ind.  iii.  155 ;  Bedd.  FL  Sylv. 
xxxL ;  Kurz  For.  Fl.  i.  136 ;  Talbot  Bomb.  List  22 ;  Trimen  Fl.  Ceyl.  i.  164.  Vern. 
Jangli'hadam,  Hind.;  Findri,  Tam. ;  Ourapu-hadam,  Tel. ;  Letkop,  Burxn.;  Telamhu,. 
Cingh. 

A  large  tree.  Bark  thick,  whitish.  Wood  grey,  spongy,  soft,  but 
harder  and  firmer  than  that  of  S,  villosa,  which  it  resembles.  Pores 
moderate-sized,  often  subdivided.  Medullaiy  rays  broad,  short,  pale, 
joined  by  numerous  transverse  bars. 
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West  Coast  of  India ;  Martaban  and  Upper  Tenasserim  in  Burma ;  low  country  of 
Ceylon ;  often  cultivated. 

This  tree  is  remarkable  for  the  disgusting  odoiir  of  its  flowers,  which  appear  when 
the  tree  is  leafless ;  and  for  its  seeds,  which  are  roasted  and  eaten.  The  wood  is  of  no 
value :  according  to  Skinner,  No.  118,  its  weight  is  28  lbs.  and  P  =  464. 

lbs. 

E  3708.    Royal  Bot.  Garden,  Calcutta  (King,  1881)       ...     29 

D  4138.     A.-H.  Gardens,  Madras  (Steavenson)       .        .         .        .45  (wet) 

No.  136,  Ceylon  Collection,  new  (Mendis),  a  poor  specimen    .         .     26 

2.  S.  UPens,  Roxb.  Fl.  Ind.  iii.  145;  Fl.  Br.  Ind.  i.  355;  Bedd.  Fl.  Sylv. 
xxxii.;  Brandis  For.  Fl.  33;  Kurz  For.  Fl.  135;  Talbot  Bomb.  List  22;  Trimen  Fl. 
Ceyl.  i.  164.  Vern.  CHUu,  kiilu,  gulaVj  tabsif  tanuku,  karrai^  Hind. ;  Kattra,  Garhwal ; 
Odla^  hatchanda^  Ass. ;  Tahsu^  yerra  polk%  Tel. ;  Vellay  putali,  kavali,  Tani. ; 
Hittum,  pinoh,  Gondi ;  Takli,  Kurku ;  Kara%  kandolj  saldawar,  qwira^  Mar. ;  Kalru, 
Ajmere ;  Kalauri,  Panch  Mehals ;  Kardi,  takhf,  kuluj  guru^  kairu,  Berar ;  Kurr^ 
Merwara ;  Kaddu,  karr,  Jeypore ;  Keonge,  Manbhdm  :  Teley,  Kol ;  Moguls  karaunji, 
Monghyr ;  Khonji,  Koderma ;  Kodaro,  Uriya ;  OenduHy  Khond. 

A  large  deciduous  tree.  Bark  ^  in.  thick,  very  smooth,  white  or 
greenish-grey,  exfoliating  in  large  thin  irregular  papery  flakes.  Wood 
very  soft,  reddish-brown,  with  an  unpleasant  smell,  with  lighter- 
coloured  sapwood,  always  feels  wet  or  oily.  Pores  large,  often  oval 
and  subdivided,  very  scanty,  frequently  filled  with  gum.  Medullary 
rays  moderately  broad,  on  a  radial  section  prominent  as  long,  dark, 
undulating  bands,  giving  the  wood  a  mottled  silver-grain ;  the  distance 
between  the  rays  is  larger  than  the  transverse  diameter  of  the  pores. 
Alternate  dark  and  light  concentric  bands  across  the  rays. 

Dry  forests  of  N.  India  extending  west  to  the  Ganges ;  throughout  Central  India 
and  the  Deccan,  chiefly  on  dry  stony  hills ;  common  on  the  West  Coast  in  the  Konkan 
and  Kanara ;  dry  forests  in  Burma  and  Ceylon,  scarce  in  the  latter. 

Iliis  tree  is  always  conspicuous,  especially  in  the  hot  season,  from  its  light-coloured 
smooth  bark.  It  is  quite  characteristic  of  dry  rocky  hills  and  plateaux,  in  compaoy 
with  Boswdlia  serrata,  and  useful  in  reclothiog  such  places  with  forest. 

Weight  about  42  lbs.  per  cubic  foot ;  Kyd  gives  for  Assam  wood  :  Weight  18  lbs., 
P  =  103,  but  it  seems  probable  that  Kyd^s  specimen  was  not  this,  but  S.  villosa. 

The  wood  is  used  to  make  native  guitars  and  toys.    It  yields  a  gum  called  '*  katila 
or  **  katira,**    The  seeds  are  roasted  and  eaten  by  Gonds  and  Kurkus  in  the  Central 
Provinces.    Its  bark  gives  a  good  fibre. 

lbs. 

P    471.    Ajmere 35 

P  3220.    Nagpahar,  Ajmere — 

C  1102.     Ahiri,  Central  Provinces  (R.  Thompson) 39 

D  1088.    Madura,  Madras  (Beddome) 51 

C  3436.     Kumandl  Reserve,  Palamow  (Gamble) — 

3.  S.  Villosa,  Roxb.  Fl.  Ind.  iii.  153;  Fl.  Br.  Ind.  i.  355;  Bedd.  Fl.  Sylv. 
xxxii. ;  Brandis  For.  Fl.  32,  t.  10 ;  Kurz  For.  Fl.  i.  136 ;  Gamble  Darj.  List  10 ;  Talbot 
Bomb.  List  22.  Vern.  Poshwa,  Sutlej ;  Udal,  udar,  odalj  odaloy  Hind. ;  Oul-bodla 
gul'kandar,  rndsau,  Punjab ;  QodgttdaJa,  Dehra  Dun ;  Fttdalu,  Kumaon ;  Udalu 
Garhwal ;  Uddlia,  Dotial ;  KanJUyem,  Lepcha ;  Kudar^  baringa,  Gondi ;  Butt,  Kurku 
Omak,  odela,  mtim^  Ass.;  Udare,  Gdro;  Vake  nar,  ami,  ani-nar,  murutthan,  Tam. 
Sambeingj  Magh. ;  KtUhadUf  kudal,  Berar ;  Sisi,  walkdm,  Kol ;  Pironja,  Mundari 
JSCsiVy  Oraon ;  Udale,  Sonthal ;  Sarda,  Mar. ;  Savaya,  kaithdli,  Kan. ;  Vakka,  Mai. 
Shawnif  Burm. 

A  moderate-sized  deciduous  tree.  Bark  grey  or  brown,  with 
<5orky  warts.  Wood  greyish-brown,  very  soft,  spongy.  Pores  large, 
J3canty,  often  subdivided,     Medidlary  rays  harder  than  the  spongy 
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tissue  between  them,  short,  giving  a  marked  silver-grain  on  a  radial 
section,  on  which,  also,  the  pores  are  distinctly  prominent. 

Sub-Himalayan  tract  from  the  Indus  eastwards;  common  in  forests  throughout 
India  and  Burma.    Is  found  in  the  Andamans  and  Cocos  Islands. 

A  conspicuous  tree,  with  large  leaves,  chiefly  afifecting  dry  forests  on  sandy  soils. 
Growth  fast,  3  to  6  rings  per  inch  of  radius.  Weight  15  to  22  lbs.  per  cubic  foot. 
Wood  not  used.  The  tree  is  valuable  on  account  of  its  fibre,  which  is  coarse  but 
strong,  and  which  is  made  into  ropes  and  coarse  bags,  and  in  Bengal,  Burma  and  South 
ludia  into  ropes  and  breastbands  for  dragging  timber.  It  gives  a  white  pellucid  gum 
which  exudes  copiously  from  cuts  in  the  bark.  Romanis'  experiments  in  the  analysis 
of  the  ash  of  various  Burmese  woods  showed  that  in  Sterculia  villosa  ash  there  was 
57*08  per  cent,  of  lime,  20'54  per  cent,  of  potash,  and  9'67  per  cent,  of  magnesia.  It 
also  gave  3*02  per  cent,  of  chlorine.  All  the  three  woods  examined,  this,  8,  omata  and 
S.  versicolor  gave  a  large  proportion  of  lime,  much  larger  than  other  woods  (Ind.  For. 
xii.  73).    The  tree  coppices  freely,  and  is  extremely  difficult  to  extirpate  in  clearings. 

lbs. 

E  2324.    Sivoke,  Darjeeling  Terai  (Gamble) 22 

E     620.    Bamunpokri,  Darjeeling  Terai  (Bonham-Carter)     .        .        .15 
W    847.    South  Kanara  (Cherry) 20 

4.  S.  omata.  Wall. ;  Kurz  For.  FL  i.  136.  S.  armata,  Mast. ;  Fl.  Br.  Ind.  i.  357 
part^  vide  King  in  Jouru.  As.  Soc.  Beng.  Ix.  ii.  171.    Vern.  Shawwa,  Burm. 

A  deciduous  tree,  resembling  8.  villosa.  Bark  light  brown, 
smooth,  with  scattered  oblong  vertical  lenticels  i  to  J  in.  long,  J  in. 
thick.  Wood  ^eyish-brown,  very  soft,  spongy;  structure  the  same 
as  that  of  S,  villosa. 

Burma,  apparently  in  deciduous  forest. 

Ibe. 

B  5103.    Toungoo,  Burma 16 

B  4850.    Pyintnana,  Burma  (G.  E.  Cubitt) 15 

B  5012.    Thayetmyo,  Burma  (Maung  Oung  Ban) 18 

B  4856  from  Yab^  Reserve,  Magwe  (S.  E.  Jenkins),  with  white  wood  and  shining 
bark,  may  be  a  specimen  of  this  cut  from  a  very  young  tree. 

B  4854,  called  D&nshaw  from  Pyinmana  (Cubitt),  resembles  S.  villosa  and  S,  ornata 
in  wood,  but  has  the  bark  lighter  and  smoother  than  that  of  the  latter,  and  few  round 
lenticels.    I  incline  to  put  it  under  villosa. 

B  5073  received  from  Mr.  Cappel  from  Thaungyin,  Burma,  is  marked  S.  o^^nata. 
It  has  grey  shining  bark,  peeling  ofif  in  papery  layers,  a  white  soft  wood,  very  scanty 
moderate-sized  pores  and  broad  medullary  rays.  It  is  clearly  a  different  species  from 
B  4850  and  B  5012,  but  I  cannot  identify  it.  The  bark  is  like  that  of  6'.  urens,  but 
the  wood  is  whiter  and  softer.     W  =  15  lbs. 

5.  S.  guttata,  Roxb.  Fl.  Ind.  iii.  148;  Bedd.  Fl.  Sylv.  t.  105;  Talbot  Bomb. 
List  22 ;  Trimen  Fl.  Ceyl.  i.  165.  Vern.  Kawili,  Kader ;  Kukar,  goldar,  koketi,  Mar. ; 
Hapjm  sfivaga,  Kan. ;   Thondi,  Tam. ;  Kdvalani,  Mai. 

A  tree.  Wood  greyish- white,  soft,  light,  porous.  Pores  very 
large,  scanty,  ringed.  Medullary  rays  broad,  not  numerous,  giving 
a  good  silver-grain.     Transverse  bars  spaced,  not  very  prominent. 

Evergreen  forests  of  the  Western  Coast  and  the  hills  of  S.  India,  from  the  Konkan 

southwards. 

The  bark  gives  an  excellent  fibre,  which  is  sometimes  used  to  make  rough  clothing. 

The  wood  is  of  no  value. 

lbs. 

W4677.    Travancore  (Bourdillon) 15 

6.  S.  COecinea,  Roxb.  Fl.  Ind.  iii.  151 ;  Fl.  Br.  Ind.  i.  357 ;  Kurz  For.  Fl.  i.  137 ; 
Gamble  Darj.  List  11.     Vern.  Sttto  udal,  Nep. ;  Katiory  Lepcha. 
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A  small  everffreen  tree.  Bark  smooth,  light  grey.  Wood  grey, 
spongy,  extremely  soft.  Structure  similar  to  that  of  S,  urevs. 
Transverse  bars  distinct. 

Eastern  Himalaya,  ascending  to  6000  ft. ;  A»sam,  Ehasia  Hills,  hills  of  Burma. 
The  bark  is  used  for  the  same  purposes  as  that  of  S,  vUlosa,  but  less  commonly. 

lbs. 

E  573.    Khooklong  Forest,  Darjeeling  Terai  (Manson)  .        .        .        .17 

7.  S.  COlorata,  Roxb.  Fl.  Ind.  iii.  146 ;  Fl.  Br.  Ind.  i.  359 ;  Bedd.  Fl.  Sylv. 
xxxii.;  Brandis  For.  Fl.  34;  Kurz  For.  Fl.  i.  138;  Gamble  Darj.  List.  11;  Talbot 
Bomb.  List  22;  Trimen  Fl.  Oeyl.  i.  166.  Vem.  Bodtda,  hodcUa,  waletia,  samarri. 
Hind. ;  Moola,  Beng. ;  Sitto  udcil^vhirphiri,  omra,  Nep. ;  Kanhlyem,  Lepcha ;  BolazoTig, 
Grdro;  Khowsey,  vinj,  Berar;  Jbhdi-koi,  Bombay;  Sisi,  Sonthal,  K61;  Natol,  Mai 
Fahari;  Jlfu^ntA;,  Merwara ;  Xersima,  Kharwar ;  Kowset/,  Max. ;  Malai-paruttif  TAin. ; 
Kinawila,  Vedda ;  Karahd^  Tel. ;   Wetshaw,  Burm. ;  Berdd,  And. 

A  moderate-sized  tree.  Bark  grey.  Wood  grey,  verj^  soft. 
Structure  similar  to  that  of  S.  urens,  but  medullary  rays  broader 
and  shorter,  and  transverse  bars  distinct. 

Sub-Himalayan  tract  from  the  Jumna  eastwards ;  Central,  Western  and  Southern 
India ;  Burma  and  the  Andaman  and  Gocos  Islands ;  dry  region  of  Ceylon. 

The  tree  is  remarkable  for  its  brilliant  scarlet  flowers,  which  appear  before  the 
leaves.    Growth  fast,  3  to  4  rines  per  inch  of  radius. 
I  The  bark  is  used  in  rope-making. 

lbs. 

I  E  1394.    Chittagong  (Chester) 24 

8.  S.  pallens,  Wall. ;  Voigt  Hort.  Sub.  Calc.  105.  S.  fulgens.  Wall.  ;•  Fl.  Br. 
Ind.  i.  360  (part);  Gkunble  Darj.  List  11.  Vem.  Khardala,  Dehra  Diin;  Kaphal, 
Lepcha. 

A  deciduous  small  tree.  Bark  greyish-brown,  fibrous.  Wood 
greyish-white,  soft.  Pores  moderate-sized  to  large,  often  subdivided. 
medvllai^  rays  of  two  kinds,  broad  and  fine,  joined  by  prominent 
concentric  white  bands.    A  well-marked  silver-grain. 

Lower  Himalaya  from  the  Jumna  to  Bhutan,  Siwalik  Hills.  Ascends  to  nearly 
5000  ft.  about  Mussoorie,  3000  ft.  in  Sikkim. 

Flowers  resembling  those  of  8,  colorata,  but  yellow  instead  of  scarlet.  The  roots 
of  young  trees  have  tubers,  which  are  eaten  by  Lepchas  (Darj.  List). 

lbs. 

O  3660.    Garhwal 31 

0  4637.     Forest  School  Garden,  Dehra  Dun  (Gamble)    .        .        .        .     — 

9.  S.  alata,  Roxb.  Fl.  Ind.  iii.  152;  Fl.  Br.  Ind.  i.  360;  Bedd.  Fl.  Sylv.  xxxii.; 
Kurz  For.  Fl.  i.  134;  Gamble  Darj.  List  11;  Talbot  Bomb.  List  22.  Vem.  Tula, 
Beng. ;  Muslini,  Nep. ;  Bara  laiphanzeh,  Mechi ;  Hangkyow,  Magh ;  Letkok,  Burm. ; 
Anei  ihondif  hithondi,  Tam. ;  Porla,  Mai. 

A  tall  handsome  evergreen  tree.  Bark  smooth,  grey.  Wood 
white,  soft,  but  harder  than  that  of  most  of  the  other  species  of  the 
genus.  Pores  large,  scanty,  between  the  numerous  regular,  moderately 
broad  medvllary  rays,  which  are  of  harder  wood,  and  give  a  pretty 
silver-grain.     Transverse  bars  numerous  and  fairly  regular. 

Evergreen  forests  of  Northern  and  Eastern  Bengal  and  Burma;  Andaman  and 
Cocoa  Islands ;  scarce  in  S.  India,  still  more  so  in  the  Bombay  Presidency. 
An  excellent  avenue  tree,  with  large  cordate  leaves. 

lbs. 

0  4563.    Saharanpur  Bot.  Garden  (W.  Gollan) 26 

W4732.    Travancore  (Bourdillon) 37 
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10.  S.  populifolia,  Roxb.  Fl.  Ind.  iii.  148;  ¥1  Br.  Ind.  i.  361;  Bedd.  Fl.  Sylv. 
xxxiL    Yem.  Daltbuda,  Tel. 

A  small  tree.  Bark  grey,  ^  in.  thick,  fibrous.  Wood  greyish- 
white,  soft.  Pores  moderate-sized,  scanty.  Medullary  rays  broad, 
short.  Concentric  bands  regular,  forming  a  regular  rectangular  net- 
work with  the  medullary  rays. 

Hills  of  the  Deocan  froiQ  the  GK)dayari  to  Mysore,  usually  among  rocks. 
The  bark  gives  a  good  fibre,  which  is  easily  cleaned.    The  tree  is  easily  recognized 
by  its  scarlet  flowers  and  inflated  papery  capsule. 

D  3891.    Nigadi  Forest,  Cuddapah,  2500  ft.  (Gamble). 


2.  HERITIERA,  Aiton. 

Five  species.  In  the  first  edition  of  this  work  the  Sundn  tree  of  the  Sandarbans 
was  erroneously  described  as  H,  litiordHs^  Dryand.  It  appears  now  that  the  Sundar- 
bans  tree  is  H,  minor,  Roxb.,  and  that  J7.  HttoraXis,  Dryand.  of  the  Fl.  Br.  Ind. 
contains  two  if  not  three  dififerent  species  (cf.  King  in  Joum,  As,  Soc.  Beng,  Ix.  79). 
H.  macrophyUa,  Wall.;  Kurz  For.  Fl.  i.  141 ;  Hook.  f.  Bot.  Mag.  t.  7192,  is  a  tree  of 
Gachar  and  of  Burma  away  from  the  coast.  It  is  probably  this  tree  that  was  examined 
in  Kyd's  experiments  with  Assam  wood,  when  he  found  weight  67  lbs.  P  =  710. 
J7.  dulmh  "Wall;  Prain  in  Ann.  Gale.  ix.  8,  t.  11,  is  a  tree  of  low  elevations  in  the 
Khasia  Hills. 

1.  H.  minor,  Lam.;  Roxb.  Fl.  Ind.  iii.  142;  Kurz  For.  Fl.  i.  141.  H.  FomeSy 
Buch. ;  Fl.  Br.  Ind.  i.  363.     Vem.  Sunder,  sundrif  Beng. ;  PinUkanazo,  Burm. 

A  gregarious  evergreen  tree.  Bark  dark  grey,  with  longitudinal 
cracks.  Wood  very  hard,  close-grained:  sap  wood  pale;  heartwood 
dark  red.  Pores  moderate-sized  to  large,  often  oval  and  subdivided 
into  compartments.  Medullary  rays  uniform,  moderately  broad, 
short,  wavy;  the  distance  between  two  rays  being  generally  equal 
to  the  transverse  diameter  of  the  pores.     Occasional  transverse  bars. 

Forests  of  the  Sundarbans,  the  Ganges-Brahmaputra  delta,  chiefly  in  those  of  the 
Khulna  District, east  of  the  Raimangal  river;  coast  forests  of  Burma,  in  the  Irrawaddy 
Delta. 

The  Sundri  forests  of  the  Sundarbans  are  among  the  most  valuable  of  the  Govern- 
ment forest  properties  in  India.  Schlich  (Ind.  For.  i.  6)  describes  these  forests,  and 
explains  bow  it  is  not  on  the  front  face  of  the  forest  region  of  the  delta  that  Sundri 
occurs,  but  a  little  inland  on  islands  which  are  only  occasionally  flooded  by  salt  water. 
He  describes  the  Sundri  as  a  tree  of  up  to  60  ft.  in  height  and  6  ft.  in  girth,  whose 
timber  is  used  for  many  purposes  (see  below).  At  the  time  at  which  he  wrote  (1875), 
bis  complaint  of  the  unrestricted  cutting  of  young  Sundri  was  doubtless  good,  but 
since  that  time  various  regulations  culminating  in  Mr.  Heinig's  Working  Plan  have 
regulated  the  cutting  so  as  to  protect  the  young  growth  and  ensure  the  permanent 
supply  of  timber  suited  to  the  demands  of  the  market,  which  is  that  of  Lower  Bengal 
generally,  but  especially  of  Calcutta. 

Weight  as  much  as  104  lbs.  when  wet,  according  to  Schlich.  The  weight  of 
seasoned  wood,  as  well  as  the  value  of  P,  have  been  determined  by  the  following 
experiments,  which  show  that  the  weight  may  be  tolerably  correctly  taken  at  67  lbs. 
and  the  value  of  P  at  900 : — 
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• 

Experiment  by 
whom  made. 

1 

Year. 

Wood  whence  procured. 

Numl>er 
of  experi- 
ments. 

Size  of  bar. 

1 
Weight. 

Value 
of  P. 

ft.     in.       in. 

'      lbs. 

• 

Krandis 

i     1864 

Bengal 

9 

6x2   X  2 

62 

86<) 

»>                     • 

94 

»>          ... 

2 

6x2   xli 

63 

927 

»» 

1865-6 

»»          •        •        • 

1 

6x2   X  2 

65 

783 

»»             •        • 

»» 

»»          ... 

5 

3x1x1 

66 

1288 

Skinner,  No.  79  . 

1862 

Burma 

— 

64 

816 

Campbell    . 

n 

Bengal  (seasoned)   . 

2 

6x2   X  2 

62-5 

1038 

»» 

»» 

„      (unseasoned) 

2 

6x2x2 

68 

744 

Baker 

1829 

„      (5  years  old) 

4 

7x2x2 

64 

984 

»»      •        •        • 

>» 

„      (4  years  old) 

1 

6x2x2 

62 

859 

»»      •        •        • 

»» 

»»              »» 

9 

3  X  IJ  X  1 

848 

„      .        .        . 

»» 

»»                       w 

10 

2x1    Xl 

808 

»»      •        •        • 

99 

»»                      »» 

6 

7x2x2 

68 

883 

Sundri  wood  is  durable;  it  is  heavy  and  does  not  float,  and  is  extremely  tough.  It  is 
used  for  a  great  variety  of  purposes,  such  as  beams,  buggy  shafts,  planking,  posts, 
furniture,  firewood ;  but  chiefly  in  boat-building,  for  which  purpose  it  is  extensively 
used  in  Calcutta,  and  particularly  in  the  Government  Dockyard  at  Kidderpore.  It  is 
the  chief  timber  of  the  Sundarbans  forests.  Its  reproduction  is  most  favourable.  On 
all  lands  flooded  by  ordinary  flood-tides,  a  new  growth  of  jungle  springs  up  imme- 
diately ;  but  on  lands  ordinarily  above  high- water  mark,  it  only  establishes  itself  by 
slow  degrees.  It  soon  spreads  itself  on  newly  formed  islands  inside  the  sea  edge  of  the 
forests.  "  The  roots  of  the  Sundri  do  not  penetrate  deep  into  the  ground,  but  spread 
'  laterally  2  to  3  ft.  below  the  surface,  sending  out  perpendicular  tough  shoots,  which 
'stand  from  3  to  15  in.  in  height  all  round  the  parent  stem;  and  when  there  are 
'  many  trees  close  together,  walking  through  a  Suudri  forest  is  very  much  like  finding 
'one's  way  among  a  fine  growth  of  inverted  tent-pegs"  (Home,  in  Bengal  Forest 
Beporty  1873-74,  paragraph  13),  which,  as  well  as  Dr.  8chlich*s  article  in  the  "  Indian 
Forester,*'  vol.  L  p.  6,  may  be  referred  to  for  further  details  about  Sundri.  Sundri 
grows  to  a  height  of  50  to  60  ft.,  and  has  many  buttresses. 

The  Sundri  forests  are  generally  very  well  stocked.  Valuations  made  by  Home  in 
1873-74  gave,  for  the  average  amount  of  miaterial  per  acre  of  Sundri  forest — 

No. 

Seedlings  and  saplings  under  3  ft.  girth 2487 

Trees  above  3  ft.  girth 182 

The  stock  seems  to  have  decreased,  for  in  1893,  twenty  years  later,  Heinig  found 
only — 

^  •  No. 

Under  3  ft  girth,  over  9  in 1103 

Trees  above  3  ft.  girth 4 

So  that  Working  Plan  Regulations  clearly  came  none  too  soon.  Heinig's  calcula- 
tions give  6*3  rings  per  inch  radius,  so  that  a  3-ft.  tree  would  be  about  thirty-six  years 
old. 

lbs. 

E    401.    Sundarbans  (Richardson) 70 

E2916.  „  66 

B  3123.    Burma  (Brandis,  1862) 69 

E3695.    Sundarbans  (Gamble,  1882) 75 

Nordlinger's  Sections,  vol.  11  (ii  littoralis). 

2,  H.  littOPalis,  Dryand. ;  Fl.  Br.  Ind.  i.  363 ;  Roxb.  Fl.  Ind.  iii.  142 ;  Bedd.  Fl. 
Sylv.  xxxiii.;  Kurz  For.  Fl.  i.  140;  Talbot  Bomb.  List  22;  Trimen  Fl.  Ceyl.  i.  107. 
Vem.  Sundri^  Beng.;  Finlekanazo,  Burm. ;  Mawtddf  And.;  Chomuntiri^  Tarn.; 
Muna,  Gingh. 

A  moderate-sized  tree.  Bark  grey,  longitudinally  furrowed. 
Wood  dark  red,  hard,  similar  and  similar  in  structure  to  that  of  H, 
"ininor,  except  that  it  is  lighter  and  more  open  in  grain. 
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Coasts  of  India,  Burma  and  Ceylon;  Andaman  and  Cocos  Islands;  not  in  the 
Sondarbans  (Prain),  rare  (Heinig).  Wood  used  for  similar  purposes  to  that  of  //. 
Fomes^  but  in  less  demand. 

The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.Sm  Tor  the  Imperial  Institute, 
on  Ceylon  woods,  gave  the  following  results  {Imp,  Inst.  Joum,,  May,  1899) : — 

Weight 75*47  lbs.  per  cubic  foot. 

Resistance  to  shearing  along  the  fibres        .        .  1333  lbs.  per  square  inch. 

Crushing  stress 2'938  tons  per  square  inch. 

Coefficient  of  transverse  strength        .        .        .  6*460        „  „ 

Coefficient  of  elasticity 737*2         „  „ 

lbs. 

B    517.    Andaman  Islands  (Gren.  Barwell) 63 

B  2285, 2226.  „  (Col.  Ford,  1866)  .        .        .        .        68  and  53 

a  H.  acuminata.  Wall.  B.  FapiUo,  Bedd.  Fl.  Sylv.  t.  218 ;  Fl.  Br.  Ind.  i.  363. 
Vem.  Akhar,  Cachar ;  Soundcday  unnu,  Tinnevelly. 

A  very  lofty  tree.  TFood  red,  very  hard,  structure  similar  to  that 
of  H.  littm^alis,  but  pores  less  numerous  and  smaller,  and  transverse 
bars  more  numerous  and  more  prominent,  wavy,  irregular. 

Cachar  and  Lushai  Hills  in  Eastern  Bengal;  evergreen  forests  of  the  Western 

Gh4ts  in  Malabar,  Travancore  and  Tinnevelly. 

A  handsome  tree.    The  wood  is  used  for  building,  cart  poles  and  agricultural 

implements. 

lbs. 

D  1066.    Tinnevelly  (Beddome) 63 

W4299.  „  (Brasier) 50 

3.  REEVESIA,  Lindl.  Two  small  trees.  B,  Wallichii,  Br. ;  Fl.  Br.  Ind.  i.  364, 
and  B,  pubescens,  Mast.;  Fl.  Br.  Ind.  i.  364;  Gamble  Daij.  List  11;  Yern.  Kala 
boerif  Nep.,  are  trees  of  the  Sikkim  and  Bhutan  Himalaya  and  the  Ehasia  Hills,  up 
to  6000  ft. 

4.  KLEINHOVIA,  Linn. 

1.  K.  Hospita,  Linn. ;  Fl.  Br.  Ind.  i.  364 ;  Roxb.  Fl.  lod.  iii.  141 ;  Bedd.  Fl.  Sylv. 
xxxiii. ;  Talbot  Bomb.  List  22. 

A  tree.  Bark  brown,  moderately  thick.  Wood  soft,  white.  Pores 
large,  scanty,  single  or  in  short  strings  of  2  to  3.  Medvllary  rays 
moderately-broad  to  broad,  not  numerous. 

Ck)mmonly  cultivated  in  avenues  and  gardens  in  Calcutta  and  other  places  near  the 
coast ;  probably  indigenous  in  the  Malay  Peninsula  and  tropical  Africa. 

A  handsome  avenue  tree  with  large  leaves,  pink  flowers,  and  rather  persistent 

membranous  capsules. 

lbs. 
E  4911.    Royal  Bot.  Garden,  Calcutta  (Prain) 28 


5.  HELICTERES,  Linn. 

The  genus  contains,  besides  the  common  B,  Isora^  Linn.,  six  other  species,  chiefly 
small  shrubs  of  Northern  and  Eastern  Bengal  and  Burma,  B,  elongata.  Wall. ;  Fl. 
Br.  Ind.  i.  365,  and  B,  spicata,  Colebr. ;  Fl.  Br.  Ind.  i.  366,  extending  as  far  north  as 
Sikkim. 

1.  H.  Isora,  Linn.;  PI.  Br.  Ind.  i.  365;  Roxb.  Fl.  Ind.  iii.  143;  Bedd.  Fl.  Sylv. 
xxxiii. ;  Brandis  For.  PI.  34 ;  Kurz  For.  Fl.  i.  142 ;  Talbot  Bomb.  List  23 ;  Trimen 
Fl.  Oeyl.  i.  168.  Vem.  Tkur,  Jasrota ;  Maror-phal^  jonkaphcdy  kapasi,  bhendu,  Hind. ; 
Ikth^  Gk)davari;  Aita,  Gondi;  Kw^irhuta,  Kurku;  Anterij  Banswara;  Guhadarro.^ 
kavanchif  guga  tadda^  Tel. ;  Kewanij  mivradsing,  Bombay ;  Ainthia  d/iaiaiu^'Mloii^^t  \ 
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Korajhothif  marorsheng,  Berar;  Muri-muri,  oola,  Uriya;  Eenta,  sahomsing,  K61; 
^t^eni,  Khar  war ;  Pe^UTnra,  Son  thai ;  Jfor»,  Mai  Pahari ;  KapelifKhoud;  Kavargi^ 
Kan. ;   Vallampuri,  Tarn. ;  Kainaru,  Mai. ;  Liniya,  Ciogh. ;  Thunge-che,  Burm. 

A  shrub.  Bark  grey.  Wood  white,'  moderately  hard.  Pores 
numerous,  small,  in  short  radial  groups  of  1  to  5,  and  somewhat 
concentrically  disposed  between  the  fine  and  very  fine  niedvZlary 
rays.    Annual  rings  marked  by  a  pale  line. 

Sub-HimalayaQ  tract  from  the  Jhelum  to  Nepal ;  Behar ;  Central  and  South  India ; 
Kachin  Hills  of  Burma;  Ceylon  in  the  low  country. 

A  common  undershrub  of  the  forests,  especially  in  second  growth.  It  has  leayes 
resembling  those  of  the  European  hazel  {Corylus  AveUana),  It  is  a  useful  plant  in 
coppice  woods,  except  that  it  may  sometimes  have  a  tendency  to  choke  better  species. 
Growth  moderate,  10  rings  per  inch  of  radius.  The  branches  are  used  for  fuel, 
fencing  and  thatching,  and  the  bark  yields  a  strong  white  fibre  made  into  coarse 
cordage  and  canvas  for  gunny  begs.  The  fruit  is  remarkable  for  its  spirally  twisted 
carpels ;  it  is  used  in  native  medicine.    The  leaves  are  said  not  to  be  eaten  by  goats. 

Ibe. 

C2804.    Melghdt,  Berar  (Drysdale) 35 

0  4801.    Budhaban  Coppice,  Saharanpur  (Gradon)  .        .47 


6.  PTEROSPERMUM,  Schreb. 

Twelve  species,  of  which  two  are  found  in  North- Western  India,  three  in  North-East 
India,  seven  in  South  India,  five  in  Burma,  and  only  one  in  Ceylon.  They  are  all 
handsome  plants,  good  for  garden  and  park  and  avenue  cultivation,  especially  P.  ctceri" 
folium^  which  is  a  very  beautiful  tree,  quickly  and  easily  grown. 

P.  diverhifdliuTn,  Bl. ;  Fl.  Br.  Ind.  i.  367,  is  a  tree  of  the  South  Camatic  in  Tinne- 
velly. '  P.  aceroideSf  Wall. ;  Eurz  For.  FL  i.  145,  is  a  handsome  evergreen  tree  of 
Tenasserim  and  the  Andaman  Islands,  resembling  and  often  placed  under  P.  acerifo- 
Hum;  but  King  (Joum.  As,  Soc.  Beng,  Ix.  86),  having  long  observed  both  in  the  Calcutta 
Botanic  Garden,  considers  them  as  quite  distinct.  P.  reticulatum,  W.  and  A.  and 
P.  ohtusifolium,  Wight,  are  trees  of  the  Western  Ghdt  forests,  but  little  known. 
P.  Blumeanumj  Korth. ;  King  Joum.  As.  Soc.  Beng.  Ix.  84  (P.  cinnamommim,  Kurz 
and  P.  Javanicum,  Jungh. ;  Kurz  For.  Fl.  i.  147)  is  a  common  tree  in  Martaban,  with 
a  red-browD,  heavy,  fibrous,  close-grained  wood. 

Wood  reddish,  moderately  hard.  Pores  small  and  moderate-sized, 
often  in  short  radial  lines.     Medullary  rays  fine,  closely  packed. 

1.  P.  aeerifolium,  Willd.;  Fl.  Br.  Ind.  i.  368;  Roxb.  Fl.  Ind.  iii.  158;  Bedd. 
Fl.  Sylv.  XXXV. ;  Brandis  For.  Fl.  35 ;  Kurz  For.  Fl.  i.  145 ;  Gamble  Darj.  List  11 ; 
Talbot  Bomb.  List  23.  Yem.  Mdyeng,  Jannsar ;  Kanakchampa,  mus,  Beng. ;  Hatti^ 
pailoj  ^eV' ;  Numbong,  Lepcha ;  Qaik,  Magh ;  Machkunda,  Sonthal ;  Makchand,  Mai 
Pahari ;  Laider,  Mechi ;  Taungpetwun,  Burm. 

A  tall  tree.  Bark  thin,  grey,  smooth.  Sapwood  white;  heart- 
wood  soft  to  moderately  hard,  red.  Poises  scanty,  small,  oval  or 
elongated,  generally  subdivided,  visible  on  a  longitudinal  section. 
Medullary  rays  fine,  very  numerous,  undulating,  not  prominent, 
uniform  and  equidistant     Innumerable  very  fine  concentric  lines. 

Sub-Himalayan  tract  from  the  Jumna  eastwards;  Bengal,  Chittagong  and  Burma; 
Gh4t8  of  N.  Kanara ;  Andamans.  Common  in  swamp  forests  in  Dehra  Dun  near  the 
Ganges.    Often  planted  for  ornament. 

Weight:  our  specimens  average  45  lbs.  per  cubic  foot.  Wood  somewhat  resembling 
Thxtka^iB  worthy  of  notice ;  it  is  sometimes  used  for  planking  in  Bengal.  Leaves  used 
as  plates  and  for  packing  tobacco  in  Northern  Bengal.  The  down  on  the  leaves  is  used 
for  tinder  and  to  stop  bleeding  in  wounds. 
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Ibe. 
E  593.  Khookloong  Forest,  Daijeeling  Tern  (Manson)  .  .  .44 
E  3135.    Sukna  Forest,  Darjeeling  Terai  (Gamble)       ....    48 

E  3596.    Sivoke     „  „  „ 46 

B  25ia    Burma  (Brandis,  1862) 51 

2.  P.  SUberifolium,  Lam. ;  Fl.  Br.  Ind.  i.  367 ;  Bedd.  Fl.  Sylv.  xxxiv. ;  Talbot 
Bomb.  List  23 ;  Trimen  Fl.  Ceyl.  169.  P.  canescens,  Roxb.  Fl.  Ind.  iii.  162.  Vern. 
Bado,  hayaloj  giringa,  Uriya ;  Baili,  Khond ;  Lolagu,  Tel. ;  Mi^hucuda,  Mar. ;  Taddo, 
vinankUf  Tam. ;   Welanga^  Cingh. 

A  moderate-sized  tree.  Wood  light  red,  moderately  hard.  Pores 
small,  scanty,  often  subdivided.  Medvllary  rays  closely  packed,  fine, 
the  distance  between  them  much  less  than  the  diameter  of  the  pores. 
Occasional  dark^  narrow  concentric  lines,  not  continuous,  but  often 
breaking  oflF  suddenly. 

Forests  of  Orissa,  the  N.  Oircars  and  Carnatic,  common  ;  forests  of  the  Konkan  and 
Eanara;  dry  region  in  low  country  of  Ceylon. 

A  pretty  tree,  useful  for  fuel  chiefly,  but  its  tough  wood  is  also  used  for  building 
carts  and  other  purposes.  Growth  rather  fast :  No.  D  4101  gave  only  3  rings  per  inch 
of  radius. 

The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.S.,  for  the  Imperial  Institute, 
on  Ceylon  weeds,  gave  the  following  results  {Imp,  Inst,  Jo^im.,  May,  1899) : — 

Weight 40*41  lbs.  per  cubic  foot 

Resistance  to  shearing  along  the  fibres      .         .  486  lbs.  per  square  inch. 

Crushing  stress 1*934  tons  per  square  inch. 

Coefficient  of  transverse  strength       .        .  4*247         „  „ 

Coefficient  of  elasticity 430*4         „  „ 

lbs. 
C  1250, 1311.    Gumsiir  Forests,  Ganjam  (Dampier)  .  .     ;i8  and  40 

C  3523,  3534.    Khurdha  Forests,  Orissa  (Gamble)      ...  — 

D  3930,  4101.     Striharikota  Forest,  Nellore  (Gamble)        .        .    49  and  47 

Ceylon  Collection,  No.  139,  new  (Mendis),  doubtful. 

Nordlinger's  Sections,  vol.  10  (medullary  rays  very  short,  arranged  on  the  trans- 
verse section  in  a  watermark  pattern). 

3.  P.  rubiginosum,  Heyne;  Fl.  Br.  Ind.  i.  368;  Bedd.  Fl.  Sylv.  t.  106.  Vern. 
Kara-toverayy  Chinria polavu,  Tam. ;  Mala  mirum,  Mai.;  Fonangka,  Trav.  Hills. 

A  large  handsome  tree.  Wood  red,  moderately  hard,  easily  cut. 
Fores  moderate-sized,  scanty,  resinous,  evenly  distributed.  Medullary 
rays  very  fine,  very  numerous,  brown.   Annual  rings  fairly  prominent. 

Forests  of  the  Western  Ghdts,  up  to  3000  ft. 

The  Fl.  Br.  Ind.  calls  it  a  "  shrub,"  although  Beddome  had  described  it  as  a  "  very 
large  tree,"  and  he,  of  course,  knew  it  personally.  Bourdillon  says  the  wood  is  used  in 
Travancore  for  building  and  boats,  Beddome  says  the  same  for  Tinnevelly.  Bourdillon 
gives  weight  40  lbs.,  which  is  nearly  the  average  of  our  specimens. 

Ibe. 

W4297.    Tinnevelly  (Brasier) 34 

W  4531.     Travancore  (Bourdillon) 45 

4.  P.  semi-sagittatum.  Ham.;  Fl.  Br.  Ind.  i.  368;  Roxb.  Fl.  Ind.  iii.  160; 
Brandis  For.  Fl.  35;  Kurz  For.  Fl.  i.  146.  Vern.  Nagye,  Burm. ;  Nwaleinbyeng, 
Magh. 

A  moderate-sized  tree  with  an  irregularly  shaped,  fluted  stem. 
Bark  grey,  1  to  2  in.  thick.  Wood  reddish-grey,  moderately  hard ; 
structure  the  same  as  that  of  P.  ax^erifoliwm,  but  with  more  numero\i% 
pat^es  and  a  few  broader  medtUlary  rays. 


102  A  MANUAL  OF   INDIAN  TIMBERS 

Ghittagong  and  Burma,  usually  in  dry  forests  like  Eng-deiDg ;  sometimes  planted 
in  other  parts  of  India. 

The  tree  is  distinguished  by  its  very  one-sided  leaves,  semi-sagittate  at  base,  and 
laciniate  stipules.  Growth  moderately  fast,  6  rings  per  inch  of  radius.  Weight  40  to 
50  lbs.  per  cubic  foot.    Wood  durable. 

lbs. 

B  2511.    Burma  (Brandis,  1862) 40 

B2706.    Tavoy  (Wallich,  1828) 50 

Similar  in  structure  to  this  is  B  1418,  sent  from  Burma  under  the  name  of  Hman^ 
the  chief  difference  between  its  wood  and  that  of  P.  semi'Sagittatum  being  that  it  is 
scented,  smoother,  and  has  much  smaller  pores. 

5.  P.  laneeSBfolium,  Roxb.  Fl.  Ind.  iii.  162 ;  Fl.  Br.  Ind.  i.  368 ;  Brandis  For.  FU 
35 ;  Kurz  For.  Fl.  i.  146.    Vem.  Ban  kalla,  Beng. 

A  large  tree.  Wood  moderately  hard,  structure  the  same  as  that 
of  P.  acerifolimn,  the  distance  between  the  rays  being  less  than  the 
transverse  diameter  of  the  pores. 

Sub-Himalayan  tract  from  the  Jumna  (Gtinges  ?)  eastwards ;  Eastern  Bengal  down 
to  Ghittagong ;  ascending;  to  4000  ft. 

I  have  never  seen  it  between  the  Jumna  and  Ganges  except  in  cultivation  at  Dehra 
Diln  and  Saharanpur. 

lbs 

0  3659.    Saharanpur  Bot.  Garden,  N.-W.P.  (Gollan)     .        .        .        .    — 
0  4645.    Forest  School  Garden,  Dehra  Ddn  (Gamble)    .        .        .        .46 

6.  P.  Heyneanum,  Wall.;  Fl.  Br.  Ind.  i.  369;  Bedd.  Fl.  Sylv.  xxxiv.;  Talbot 
Bomb.  List  23.  Vern.  Folavu,  Tam. ;  Mala-vuram,  thopali,  palaka  unam,  Mai.; 
Nay  unam,  Trav.  Hills. 

A  tree.  Bark  brown,  rough,  J  in.  thick.  Wood  light  red,  hard, 
annual  rings  marked  by  a  wavy  dark  line  without  pores.  Structure 
similar  to  that  of  P.  acerifoliwm. 

Forests  of  the  South  Deccan  and  drier  parts  of  the  hills  southwards.  It  is  common 
in  Cuddapah,  and  Talbot  says  it  is  found  in  Dharwar. 

A  pretty  tree,  with  leaves  like  those  of  P.  a>cerifolium,  but  smaller  and  less  rounded. 
BourdUlon  gives  weight  43  lbs.,  P  =  603. 

lbs. 

D  4225,  4226.     Cuddapah  Forests  (Gamble) 45 

W4581.    Travancore  (Bourdillon) 43 

7.  P.  glabreseens,  W.  and  A.;  Fl.  Br.  Ind.  i.  369;  Bedd.  Fl.  Sylv.  xxxix. 

A  moderate-sized  handsome  tree.  Wood  reddish,  soft.  Annual 
rings  prominent.  Pm^es  moderate-sized,  scanty,  often  subdivided  into 
2  or  3.     Medvllary  rays  very  numerous,  fine.     Growth  fast. 

Forests  of  the  Western  Ghats  from  S.  Kanara  to  Tinnevellv. 

Iba. 

W  4532.    Travancore  (Bourdillon) 20 


7.  ERIOLiENA,  DC. 

Six  species.  E.mUnqudocularis,  Wight ;  Fl.  Br.  Ind.  i.  371 ;  Bedd.  Fl.  Syl.  xxxv. ; 
Talbot  Bomb.  List  24,  is  a  small  tree  of  S.  India  very  common  on  the  slopes  of  the 
Nilgiris  and  in  Wynaad,  also  in  the  Konkan  and  South- West  Deccan. 

Wood  hard,  reddish,  close-grained,  mottled.  Pores  moderate-sized, 
in  rings  of  soft  tissue  often  arranged  in  concentric  bands.  Medvllary 
rays  moderately  broad,  uniform. 
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1.  EL  Walllehii,  DC ;  Fl.  Br.  Ind.  i.  370 ;  Gamble  Daij.  List  12.  Vera.  Kw 
hinde,  Nep. 

A  small  tree.  Ba/rk  J  in.  thick,  brown.  Wood  hard,  mottled: 
sapwood  grey ;  heartwood  reddish-brown.  Pores  moderate-sized,  often 
subdivided,  enclosed  in  irregular  patches  of  soft  tissue,  and  arrai^ed 
in  concentric  lines.     Medullary  rays  moderately  broad  and  very  mie. 

Nepal  and  Slkkim  Himalaya. 

The  wood  is  much  esteemed  by  Nepalese. 

Iba. 

E2326.    Bamunpokri,  Darjeeling  (Gamble) 40 

2.  E.  StOCksii,  Hook,  f .  and  Th. ;  Fl.  Br.  Ind.  i.  370 ;  Talbot  Bomb.  List  24. 

A  small  tree.  Bark  grey,  J  in.  thick,  cleft  horizontally  in  narrow 
lines.  Wood  white  or  yellowish-white,  with  a  small  dark  grey  heart- 
wood,  hard,  close-grained.  Pores  moderate-sized,  often  in  groups  of 
2  or  3,  or  joined  concentrically  by  short  white  lines.  MedvUary  rays 
fine,  numerous,  white,  prominent.  Annual  rings  marked  by  a  white 
line. 

Forests  of  the  Eonkan  and  South  Deccan. 

lbs. 

D  3867.    Horsleykonda,  Cuddapah,  3500  ft.  (Gamble)  .        .        .        .60 

8.  E.  Hookeriana,  W.  and  A.;  Fl.  Br.  Ind.  i.  370;  Bedd.  Fl.  Sylv.  xxxv.; 
Brandis  For.  Fl.  36 ;  Talbot  Bomb.  List  24.  Vern.  Arang,  Berar ;  Kiitki,  bhonder, 
Gondi ;  Bundun,  oit  htUungj  E61 ;  Foura,  Oraon ;  GuagoUi  Sonthal ;  Qua  kaai,  Mai 
Pahari ;  Nar  hotku,  Tel. 

A  small  tree.  Bark  grey.  Wood  light  red.  Annv/d  rings 
marked  by  an  almost  continuous  line  of  pores.  Pores  small  and 
moderate-sized,  often  subdivided,  enclosed  in  rings  of  soft  texture. 
MeduUary  rays  moderate-sized,  wavy. 

Forests  of  the  Central  Provinces  and  adjacent  regions;  Western  and  Southern 
India,  up  to  4000  ft. 

Beddome  says  the  timber  is  tough  and  strong,  prized  for  ploughs,  etc. 

C  3191.    Chanda,  C.P. 

C  3437.     Kumandi  Reserve,  Palamow  (Gamble). 

4.  E.  Candollei,  Wall. ;  Fl.  Br.  Ind.  i.  370 ;  Kurz  For.  Fl.  i.  148 ;  Talbot  Bomb. 
List  24.     Vern.  Dwaiii,  Burm. ;  Hadangy  Kan. 

A  deciduous  tree.  Bark  grey.  Heartwood  brick-red,  with 
orange  and  brown  streaks,  old  pieces,  however,  losing  their  bright 
colour ;  hard,  close-grained,  shining,  takes  a  beautiful  polish,  seasons 
well.  Pores  round,  moderate-sizea,  arranged  in  concentric  lines,  and 
sometimes  joined  by  narrow,  wavy,  concentric  bands  of  soft  tissue, 
prominent  on  a  vertical  section.  Medullary  rays  numerous,  white, 
prominent,  fine  and  moderately  broad.  Annual  rings  marked  by 
sharp  concentric  lines. 

Burma,  chiefly  in  the  dry  forests  and  in  the  Shan  Hills  at  3-5000  ft. ;  deciduous 
forests  of  N.  Kanara  and  the  Deccan. 

A  very  fine  wood.  Weight,  according  to  Kurz  47,  according  to  Brandis'  experiments 
48  lbs. ;  the  specimens  average  51  lbs.  According  to  Brandis'  four  experiments,  made 
in  1864,  with  bars  3'  x  1"  x  1",  the  value  of  P  =  1020,  which  shows  great  transverse 
strength.  Wood  used  for  gunstocks,  paddles  and  rice-pounders  ;  it  is  very  handsomely 
marked,  and  is  well  worthy  of  attention.     In  W.  India  it  is  used  \u  caTl-W\\^m^. 
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Ibf. 

B    286,326.     Burma  (1867) .        .      '.* 41aDd53 

B1455.  „ 54 

B2512.  „      (BrandiP,  1862) 55 

Nordlinger's  Sections,  vol.  9. 

5.  E.  spectabilis,  Flancb. ;  Fl.  Br.  Ind.  i.  371. 

A  tree.  Wood  hard,  light  red,  sapwood  grey.  Pores  moderate- 
sized,  subdivided,  in  narrow  rings  of  white  tissue  and  often  joined  by- 
concentric  lines.     Medullary  rays  fine,  numerous,  white,  prominent. 

Sub-Himalayan  tract  of  Ouih,  Nepal,  etc. 

This  is  probably  the  tree  referred  to  by  Brandis  (For.  Fl.  36)  as  having  been  found 
by  himself  in  Gorakhpur,  Vern.  Beem,  and  by  R.  Thompson  in  Oudh.  Mr.  Duthie's 
collectors  have  recently  brought  much  of  it  from  the  Oudh  Forests. 

E  3707.    Royal  Bot.  Garden,  Calcutta  (King,  1882). 

8.  MELHANIA,  Forsk.  About  seven  species,  all  undershrubs  of  little  or  no 
importance.  M.  futteyporensU^  Munro;  Fl.  Br.  Ind.  i.  373,  forms  a  considerable 
undergrowth  in  forests  of  Anogeissus  pendula  in  Merwara  (Duthie).  They  all  belong 
to  the  dry  regions  of  Sind,  the  Punjab  and  Deccan,  except  M,  Hamiltoniana,  Wall., 
which  extends  to  Burma. 


9.  MELOCHIA,  Linn. 

1.  M.  velutina,  Bedd.  Fl.  Sylv.  XXXV. ;  Fl.  Br.  Ind.  i.  374 ;  Kurz  For.  Fl.  i.  148. 
Vern.  Methuri,  Bombay. 

A  small  tree.  Bark  grey,  rough,  with  small  horizontal  fissures. 
Wood  soft,  sapwood  light  brown,  heartwood  light  red.  Pores  large, 
subdivided  radially  into  2  or  3  or  single.  Medullary  rays  moderately 
broad,  numerous,  with  a  silver-grain  of  narrow  horizontal  plates. 

Cultivated  in  Indian  gardens,  doubtfully  indigenous. 

Kurz  speaks  of  this  plant  as  **  rather  rare  in  the  tropical  forests  of  Burma/'  and  as 
having  a  wood  fit  only  for  children's  toys.  Beddome  refers  to  it  as  a  garden  shrub, 
introduced  from  Java. 

Royal  Bot.  Garden,  Calcutta,  cyclone  of  1865 — Kew  Museum. 

10.  ABROMA,  Jacq. 

1.  A.  augUSta,  Linn. ;  Fl.  Br.  Ind.  i.  375 ;  Roxb.  Fl.  Ind.  iii.  156 ;  Bedd.  Fl.  Sylv. 
xxxvi. ;  Gamble  Daij.  List  12.    "Vern.  Ullat  kumal,  Beng. ;  Sanu-kapashi,  Nep. 

A  large  shrub.  Wood  light  brown,  soft.  Pores  moderate-sized, 
subdivided  usually  into  2  or  3  by  partitions.  Medullary  rays  very 
short,  brown,  fine  and  very  fine,  bent  round  the  pores  whose  diameter 
is  greater  than  the  distance  between  them. 

A  forest  underwood  shrub  in  various  parts,  as  in  the  Darjeeling  Terai,  probably 
introduced. 

The  bark  gives  a  beautiful  silky  fibre,  like  that  of  hemp,  and  the  shrub  has  often 
been  recommended  for  growth  as  a  crop,  which  would  be  very  easy ;  but  it  would  require 
rich  land  and  plenty  of  moisture,  and  would  not  do  for  poor  or  dry  soils. 

Nordlinger's  Sections,  vol.  9. 

11.  GUAZUMA,  Plum. 

1.  G.  tomentosa,  Kunth  ;  Fl.  Br.  Ind.  i.  375 ;  Bedd.  Fl.  Sylv.  1. 107 ;  Kurz  For. 
Fl.  i.  149 ;  Talbot  Bomb.  List  24.     Vern.  Budraksha,  Tel. ;  Thainpiichi,  Tarn. 

A  small  tree.     Barh  brown,  rough.     Wood  white  or  yellowish- 
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white  or  light  brown,  soft,  even-grained.  Annual  rings  faintly 
marked.  Pores  moderate-sized,  fairly  numerous,  often  subdivided. 
MeduUary  rays  moderately  broad  to  broad,  not  numerous,  con- 
spicuous in  the  silver-grain  on  a  radial  section. 

An  American  tree ;  introduced  into  India  and  common  in  warm  regions,  planted  or 
run  wild. 

The  tree  is  easily  grown  and  is  easily  propagated.  The  wood  is  said  by  Beddome 
to  be  used  for  furniture,  panels  of  coaches  and  packing-cases.  He  also  says  the  leaves 
are  an  excellent  fodder  for  cattle.  Skinner,  No.  77,  gives  W  =  32  lbs.,  P  =  596 ; 
Beddome  gives  W  =  40  to  46  lbs. ;  specimen  examined  gives  38  lbs.  The  bark  is  said 
to  be  used  to  clarify  sugar  in  the  W.  Indies  (Bomh.  Agr,  Dept.  Beport,  1883-84). 

lbs. 

E  4912.    Koyal  Bot.  Garden,  Calcutta  (Prain) 38 

12.  BUETTNERIA,  Linn,  Four  species,  climbing  shrubs.  B.  crenulata,  Wall.; 
Fl.  Br.  Ind.  i.  376  (B.  echinata.  Wall. ;  Kurz  For.  Fl.  i.  151),  is  found  in  Nepal  in  the 
Central  Himalaya  and  also  in  Burma.  B.  aspera,  Colebr. ;  Fl.  Br.  Ind.  i.  377 ;  Kurz 
For.  Fl.  151 ;  Gamble  Darj.  List  12 ;  Vem.  Nalgi,  Nep.  is  a  climbing  shrub  of  th« 
Central  and  Eastern  Himalaya  up  to  4000  ft.,  the  Khasia  Hills,  the  tropical  forests  of 
Burma  and  the  Andamans.  It  forms  often  a  very  dense  growth,  and  has  large  fruit  with 
strong  spikes.  B.  andamanensis^  Kurz  For.  Fi.  i.  152 ;  Fl.  Br.  Ind.  i.  377,  is  a  climb- 
ing shrub  of  Tenasserim  and  the  Andamans.  B.  pilosa,  Koxb.  Fl.  Ind.  i.  618 ;  Fl.  Br. 
Ind.  i.  377 ;  Kurz  For.  Fl.  I  151 ;  Gamble  Darj.  List  12 ;  Vern.  Salt,  Nep. ;  Tatta- 
yanwe,  Burm.,  is  a  large  climber  of  the  Eastern  Himalaya  up  to  4000  ft.,  and  thence 
down  to  and  throughout  Burma.  Such  climbers  are  usually  cut  as  being  an  impedi- 
ment to  tree-growth. 

13.  LEPTON YCHIA,  Turcz.  Two  shrubs  or  small  trees.  X.  modcurroides^  Bedd, 
Fl.  Sylv.  1. 114 ;  Fl.  Br.  Ind.  i.  379  (Z.  heteroclita,  Kurz  For.  Fl.  i.  150),  is  a  small 
pretty  tree  of  the  forests  of  the  Western  Coast  in  the  Wynaad,  Malabar,  and  down  to 
Tinnevelly.  L.  glabra,  Turcz. ;  Fl.  Br.  Ind.  i.  379 ;  Kurz  For.  Fl.  i.  150  {Grewia 
heteroclita,  Roxb.  Fi.  Ind.  ii.  590)  is  an  evergreen  tree  of  Tenasserim. 


Order  XXI.    TILIACEiE. 

Eleven  Indian  genera  of  woody  plants,  some  of  them  of  considerable  importance  for 
timber,  some  as  affecting  forest  growth,  and  some  as  fibre-yielders.  Species  of  Corchorus, 
e.g,  C.  capsularis,  Linn. ;  Vern.  Fat,  Beng.,  the  Jute  plant ;  and  Triumfetta,  Linn., 
have  useful  fibres,  and  the  former  is  very  largely  grown  in  India  for  export.  In  Euroi>e 
the  Order  is  represented  by  the  Lime  trees  or  Lindens,  genus  Tilia,  Linn. 

The  Order  is  divided  into  4  Tribes,  viz. — 

Tribe    I.  Brownlowiece  ....     Brownlowia,  Pentace,  Pityranthe, 

Berrya. 

„     IL  Grewieae Grewia,  Columbia,  Erinocarpus. 

in.  Tiliese Plagiopteron,  Trichospermum. 

IV.  Heteropetalse  ....     Echinocarpus,  Elasocarpus. 


J9 


Wood  of  various  colours,  usually  moderately  hard,  sometimes  very 
hard.  Pores  numerous,  uniformly  distributed,  small  or  moderate- 
sized.    MeduUciry  rays  fine,  equidistant. 

1.  BROWNLOWIA,  Roxb. 

Three  species.    B,  lanceolata,  Bth. ;  Fl.  Br. Ind.  i.  381 ;  Kurz  For.  Fl.  L  154 ;  Vern. 
Kedar'Sundriy  Beng.,  is  a  tree  of  the  tidal  swamps  on  the  coast  of  the  Bay  of  Bengal 
from  the  Sundarbans  through  Arracan  to  Pegu  and  Tenasserim.    B,  peltata^  Bib..  % 
Kurz  For.  Fl.  i.  153,  is  a  small  tree  of  Tenasserim. 
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1.  B.  elata,  Roxb. ;  Fl.  Br.  Ind.  i.  381 ;  Kurz  For.  Fl.  i.  153.  Uumea  elata,  Roxb. 
Fl.  Ind.  ii.  640.    Vera.  Masfot,  mosse,  Beng. 

A  large  evergreen  tree.  Wood  soft,  reddish-grey.  Pores  moderate- 
sized,  usually  subdivided,  scanty.  Medullary  rays  short,  moderately 
broad,  joined  by  innumerable  extremely  fine  irregular  transverse  bars, 
which  do  not  join  into  concentric  rings. 

Forests  of  the  tidal  waters  on  the  coasts  of  the  Sund^arbans,  Chittagong  and  Tenas- 
serim,  associated  with  "  suDdri.'' 

Roxburgh  says  that  it  often  reaches  15  ft.  in  girth.  There  is  some  slight  doubt  of 
the  identity  of  this  wood  (see  note  in  Ed.  i.  p.  51),  but  I  believe  that  the  present 

identification  is  correct. 

lbs. 
E  1951.    Chittagong  Forests  (Chester) 42* 


2.  PENTACE,  Hassk. 

Two  species,  both  giving  valuable  timbers. 

1.  P.  burmanica,  Kurz ;  Fl.  Br.  Ind.  i.  381 ;  Kurz  For.  Fl.  i.  154.  Vein.  ThUka, 
hishit,  kathitkay  Burm. 

A  very  large,  tall  tree.  Wood  light  red,  shining,  moderately  hard, 
even-grained,  takes  a  good  polish.  Pores  moderate-sized,  often  oval 
and  subdivided  into  compartments,  fairly  numerous,  uniformly  dis- 
tributed. Medullary  rays  fine,  wavy,  red,  visible  on  a  radial  section 
as  a  pretty  silver-grain,  equidistant ;  the  distance  between  the  rays 
generally  equal  to  the  transverse  diameter  of  the  pores.  Annual 
rings  fairly  well  marked  by  hard  autumn  wood. 

Burma,  in  the  tropical  forests  of  Pyinmana,  the  Pegu  Yoma,  Martaban  and 
Tenasserim. 

Growth  rapid,  3  to  4  rings  per  iuch  of  radius.  Weight  42  lbs.  on  an  average. 
Now  very  largely  used  in  Burma  for  boats,  boxes  and  other  purposes  for  which  a  light 
wood  is  required.  Large  quantities  are  annually  exported,  and  though  a  few  years  ago 
the  wood  was  quite  unknown,  it  is  now  well  known,  even  in  European  markets.  It 
resembles  the  wood  of  some  MsLiAOEiE,  like  Mahogany  or  Chikrassia,  It  is  sometimes 
cut  up  into  thin  planking  and  exported  to  Assam  to  make  tea-boxes. 

Homanis'  experiments  in  analysis  of  the  ashes  of  Burmese  timbers  gave  the 
following  results : — 


Potash  . 

Soda 

Lime 

Magnesia 

Oxide  of  manganese 

„       iron 
Phon>boric  aoid    . 
Sulphuric  acid 
Silioio  acid    . 


Sapwood. 


32-60 
0-25 
6-71 

21-63 
0-71 
5-45 

26-22 
1-71 
4-68 


Heartwood. 


B    281.  Burma  (1867) 

B    802.  Tharrawaddi,  Burma  (Ribbentrop) 

B    815.  Rangoon  „ 

B  1386.  Moulmein  „ 

B  3119.  Burma  (Brandis,  1862) 


18-85 
2-89 
40-06 
1206 
5-65 
9-45 
8-36 
2-67 


>» 


lbs. 
42 
41 
43 
41 
42 
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2.  P.  Griffithii,  King  in  Journ.  As.  Soc.  Beng.  Ix.  ii.  104.  1\  decapiera.  King  in 
Herb,  and  Mus.  Dehra  Dtin.    Vera.  Thithale^  Burm. 

A  large  tree.  Wood  light  red,  hard,  close-grained,  resembling  that 
of  P.  burmanica.  Pores  moderate-sized,  sometimes  subdivided,  rather 
scanty,  evenly  distributed.  Medullary  rays  fine,  numerous,  regular, 
giving  a  pretty  silver-grain  with  a  satiny  lustre  ;  the  distance  between 
the  rays  about  equal  to  the  diameter  of  the  pores. 

Forests  of  Tavoy ;  discovered  by  the  late  Mr.  T.  A.  Aplin,  Deputy  Conservator  of 

Forests,  in  moist  forests  and  on  low  hills. 

It  has  a  much-buttressed  stem.     The  wood  is  likely  to  be  useful,  better  if  anything 

than  that  of  P.  burmanica, 

lbs. 

B  4075.    Tavoy  (Palmer) 47 

3.  PITYRANTHE,  »^Thw.  P.  verrucosa,  Thw. ;  Fl.  Br.  Ind.  i.  382 ;  Bedd.  FL 
Sylv.  t.  109  ;  Trimen  Fl.  Ceyl.  i.  172  ;  Vern.  Vidpam,  Tam. ;  Dik-wenna,  Cingh.,  is 
a  tree  of  Ceylon,  common  locally,  as  at  Jaffna,  Trincomali  and  Batticaloa.  Trimen 
says,  "  wood  tough,  yellow,  heavy,  very  strong  and  much  sought  after  in  the  Eastern 

*  Province  for  axles  of  timber  carts,  etc.,  but  it  is  small,  not  exceeding  2J  to  3  ft.  in 

•  girth." 

4.  BERRY  A,  Roxb. 

1.  B.  Ammonilla,  Roxb.  Fl.  Ind.  ii.  639 ;  Fl.  Br.  Ind.  i.  383 ;  Bedd,  Fl.  Sylv.  t. 
58 ;  Kurz  For.  Fl.  i.  156 ;  Trimen  Fl.  Ceyl.  i.  173.  The  Trincomali  wood.  Vern.  Fet- 
wurif  Burm. ;  EalmUlila,  halmilla,  Cingh.  (whence  the  speci6c  name)  ;  Cliavandalai, 
Tam. 

A  large  tree.  Bark  thin,  smooth,  pale.  Wood  dark  red,  very  hard, 
close-grained,  but  apt  to  split ;  it  has,  even  when  old,  a  smooth^  rather 
damp  or  oily  feel  and  characteristic  odour.  Pores  moderate-sized, 
oval,  subdivided,  enclosed  in  pale  patches,  which  are  united  by  very 
narrow  undulating  bands  of  soft  tissue.  Medullary  rays  moderately 
broad,  prominent,  numerous,  uniform  and  equidistant ;  the  distance 
between  the  rays  equal  to  the  transverse  diameter  of  the  pores. 

Forests  of  the  dry  country  of  Ceylon ;  the  Shan  Hills,  the  drier  upper  mixed  and 
hill  Eng  forests  of  Pyinmana,  Ruby  mines,  Martaban  and  the  Pegu  Yoma  in  Burma, 
up  to  3000  ft. ;  also  Little  Coco  Island  (Prain) ;  said  to  be  found  in  S.  India,  but  wild 
trees  have  not  been  recorded.    Often  planted  as  a  forest  tree  or  for  ornament. 

This  fine  tree  is  one  of  the  principal  trees  of  Ceylon,  and  gives  a  fine  timber. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 


Experimeot  by  whom 
conducted. 

Year. 

Wood  whence 
procured. 

Number 
of  experi- 
ments. 

Size  of 
scantling. 

Weight. 

Value  of  P. ' 

fl.      in.      in. 

Brandis 

1864 

Burma 

7 

(3X1    X  1  \ 
\2  X  1    X  1  / 

64 

825 

No  8 

1862 

.1 

66-62 

Puckle . 

Mysore 

2 

2X1X1 

— 

971 

Skinner  No.  28     . 

1862 

Ceylon 

Various 

50 

784 

No.  31     . 

?» 

»» 

63 

1012 

Cat.  Exh.,  1862    . 

.. 

•» 

3  X  IJ  X  U 

50 

622-1028 

Baker  . 

1829 

.« 

1         3 

6x2   X  2 

51 

700 

A.  Mendis,  No.  33 

«« 

2x1    X  I 

48 

844 

Sm3rthie8 

1878 

Burma 

(*> 

61 

— 

Molesworth  . 

-  - 

— 

50 

844.  E  =  'SOm 
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The  experiments  made  by  Prof.  W.  C.  Unwin,  F.K.S.,  for  the  Imperial  Institute,  on 
Ceylon  woods,  gave  the  followiog  results  (Jmp,  Inst  Joum,,  May,  1899) : — 

Weight 49*93  lbs.  per  cubic  foot. 

Resistance  to  shearing  along  the  fibres  .        .         .  830*3  lbs.  per  square  inch. 

Cnishing  stress 3*442  tons  per  square  inch. 

Coefficient  of  transverse  strength   ....  6*898  „ 

Coefficient  of  elasticity 780*7  „ 


Benson's  Byttneria^  weighing  72  lbs.,  is  probably  this.  The  wood  is  very  durable. 
No.  B  2722  had  been  fifty  years  in  Calcutta,  and  was  perfectly  souad  and  good  on  being 
cut  into.  It  is  used  for  carts,  agricultural  implements  and  spear-handles,  and  in  Madras 
for  masula  boats,  and  is  much  esteemed  for  toughness  and  flexibility. 

lbs. 

B    288.    3urma(1867)         ." 52 

B    327.         „      (1866) 61 

B  1420.    Tharrawaddi,  Burma 65 

B  1452.    Prome,  Burma 65 

B  2722.    Tavoy  (Wallich,  1828) 63 

B  3118.    Burma  (Brandis,  1862) 58 

No.  33,  Ceylon  Collection,  old.  No.  45,  new  (Mendis) — poor  specimen     .     48 


5.  GREWIA,  Linn. 

A  large  genus  of  plants  of  forest  interest,  containing  about  34  species,  of  which 
about  12  only  are  trees  or  small  trees,  and  the  rest  shrubs  or  climbers.  Q.  oppositi/olia 
is  found  up  to  6000  ft.  in  the  North-West  Himalaya,  and  one  or  two  shrubby  or  semi- 
scandent  species  rise  to  nearly  that  height  in  the  hills  of  S.  India  and  Burma.  There 
are  7  species  in  Northern  India,  8  in  the  North-East,  17  in  Western  India,  18  in  South 
India,  14  in  Burma,  and  10  in  Ceylon. 

As  described  in  Fl.  Br.  Ind.  it  contains  3  sections,  of  which  the  first,  Qrewia^  con- 
tains the  majority  of  species.  The  second,  Omphacarpus,  contains  only  one  species,  G. 
caXophyUa,  Kurz  For.  Fl.  i.  157  ;  Vem.  Mayanbo,  Burm.,  a  small  evergreen  tree  of  the 
coast  forests  of  the  Andamans.  The  third,  Microcos,  contains  two  species :  G,  sinucUa, 
Wall. ;  Fl.  Br.  Ind.  i.  392  ;  Kurz  For.  Fl.  i.  158,  a  large  shrub  of  the  swamp  forests  of 
Burma ;  and  G.  Microcosj  Linn.  In  the  section  Grewia,  besides  those  herein  described, 
may  be  noticed :  G.  viUosa,  Willd. ;  Fl.  Br.  Ind.  i.  388 ;  Brandis  For.  Fl.  39 ;  Vem. 
Inzarra,  pastuwanne,  Pb. ;  Dhohan^  Ajmere ;  Jalidar,  kaskusri,  thamther,  Salt  Range, 
a  small  shrub  of  the  arid  zone  in  Rajputana,  the  Punjab  and  Siud ;  G.  sapida,  Roxb. 
PI.  Ind.  ii.  590 ;  Fl.  Br.  Ind.  i.  387 ;  Brandis  For.  Fl.  41 ;  Gamble  Darj.  List  12 ; 
Vem.  BistUf  Jaunsar,  a  well-known,  small,  yellow-flowered  undershrub  of  the  Sub- 
Himalayan  forests,  sending;  up  yearly  nimierous  shoots  from  a  perennial  rootstock ;  and 
G,  sclerophylloj  Iloxb. ;  Brandis  For.  Fl.  39;  Kurz  For.  Fl.  i.  162  {G.  scahrophyUa, 
Roxb.  Fl.  Ind.  ii.  584;  Fl.  Br.  Ind.  i.  387;  Gamble  Darj.  List  12);  Vern.  Garbhali, 
Dehra  Ddu  ;  Fharsia,  Kumaon,  a  small  shrub  with  white  flowers  and  large  leaves,  of 
similar  localities;  while  G,  abutili/oUa^  Juss. ;  Fl.  Br.  Ind.  i.  330 ;  Beddome  Fl.  Sylv. 
xxxvii.  {G,  aspera,  Roxb.  Fl.  Ind.  ii.  591);  Vem.  Fedda  taraki,  Tel.,  is  a  small  tree 
found  in  Southern  India.  G.  elatostemoides,  Coll.  and  Hemsl. ;  Joum.  Linn.  Soc.  xxviii. 
27,  is  a  small  tree  of  the  Shan  Hills  at  3000  feet.  Some  species  of  Grewia  have  edible 
fruits,  and  the  wood  of  some  is  strong,  tough  and  elastic. 

The  wood  of  Greiuia  has  small  or  moderate-sized  pores,  uniformly 
distributed,  and  numerous  fine,  rarely  moderately  broad  medullary 
rays.  The  annual  rings  are  generally  marked.  G.  Microcos  has  a 
rather  different  structure,  with  concentric  bands  and  very  short 
medullary  rays. 

The  genus  is  badly  in  need  of  careful  revision,  and  I  do  not  feel  quite  certain  about 
the  identification  of  some  of  the  wood-specimens. 
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i.  Q.  oppositifolia,  Roxb.  Fl.  Ind.  ii.  583;  FL  Br.  Ind.  i.  384;  Brandis  For.  Fl. 
537.  Vera.  Dhamnian,  phanoa,  Pb. ;  BiiiU  biting,  bahul,  hhimal,  hewcU,  hehd,  hhengal, 
Hind. ;  Bieul^  Simla ;  BJiiunl,  Kumaon  ;  Pastuwanne,  Afg. 

A  moderate-sized  tree.  Bark  grey,  smooth.  Wood  white,  with  a  small 
mass  of  irregularly-shaped  heartwood,  hard,  giving  out  an  exceedingly 
unpleasant  odour,  especially  when  fresh  cut.  Anmial  rings  marked 
by  white  lines.  Pores  moderate-sized,  very  numerous,  uniformly 
distributed.     Medidlary  rays  fine,  white,  wavy,  very  numerous. 

North- West  Himalaya,  from  tbe  Indus  to  Nepal,  ascending  to  6000  ft. 

Growth  moderate,  7  rings  per  inch  of  radius.  Weight  45  to  50  lbs.  per  cubic  foot. 
The  wood  is  used  for  oar-shafts,  handles,  bows,  etc.,  and  for  most  purposes  for  which 
elasticity  and  toughness  are  required.  The  bark  gives  a  fibre  which  is  much  used  in 
tbe  North-West  Himalaya  for  rope  and  paper-making,  but  is  not  durable.  The  tree 
is  much  lopped  for  feeding  cattle  during  uie  winter. 

Ibfi. 

H  100.    Bhaiii,  Simla,  4000  ft 45 

H  154.    Sainj,       „      3000  „ 50 

2.  G,  populifolia,  Vahl ;  Fl.  Br.  Ind.  i.  385  ;  Brandis  For.  PI.  38  ;  Talbot  Bomb. 
List  26.    Yem.  Ganger,  Pb. ;  Oango,  Sind ;  Oangerun,  Rajputana. 

A  small  shrub,  with  grey  bark.  Wood  yellow,  hard,  close-grained. 
Annvxd  rings  marked  by  an  almost  continuous  line  of  slightly  larger 
pores.  Pores  small,  numerous,  uniformly  distributed.  Medullary 
rays  very  fine,  white,  wavy,  very  numerous. 

Arid  coimtry,  in  the  Punjab,  Sind,  Rajputana  and  the  Deccan. 

Growth  very  slow.     The  wood  is  used  for  walking-sticks,  and  the  fruit  is  eaten. 

P  3228.     Nagpahar,  Ajmere. 

8.  G,  salvifolia,  Heyne;  Fl.  Br.  Ind.  L  386;  Bedd.  Fl.  Sylv.  xxxvii.;  Brandis 
For.  Fl.  43 ;  Talbot  Bomb.  List  26.  Vem.  Bather,  nikki-bekkar,  gargas,  Pb. ;  Saras, 
Ajmere ;  Heriss,  seriss,  sarisa,  katang,  Merwara ;  Heriss,  Jey pore ;  Ja/ra,  Circars ;  8i- 
tanga,  Sonthal ;  Bursu,  sita-pelu,  Kol ;  KokorendtM,  Mai  Pahari. 

A  small  tree.  Bark  dark-coloured,  very  rough.  Wood  yellow, 
heartwood  orange-brown,  hard,  close-grained,  structure  similar  to  that 
of  G.  tUicEfolia,  but  Ttiedullary  rays  more  numerous  and  pm^es  smaller. 
Anniuil  rings  well  marked  by  a  line  of  larger  pores. 

Punjab,  Sind,  Central  Provinces  and  Southern  India. 
Growth  slow.     Fruit  small,  edible. 

P  3227.     Nagpahar,  Ajmere. 

P  3237.     Goran  Hills,  Ajmere. 

0  3467.     Barasand  Reserve,  Palamow  (Gamble). 

4.  G.  Orbiculata,  Rottl. ;  Fl.  Br.  Ind.  i.  386 ;  Talbot  Bomb.  List  26. 

A  small  tree.  Bark  very  rough,  brown,  J  in.  thick.  Wood  yellow, 
hard,  close-grained.  Pai*es  small,  rather  scanty.  Medidlai*y  rays 
line,  short,  numerous. 

Deccan,  N.  Circars  and  Konkan. 
D  4165.     Kottiir,  Kistna  (Gamble). 

6.  G.  tiliSBfolia,  Vahl. ;  Fl.  Br.  Ind.  i.  386 ;  Roxb.  Fl.  Ind.  ii.  587 ;  Bedd.  Fl. 
Sylv.  t.  108;  Brandis  For.  Fi.  41;  Kurz  For.  Fl.  i.  161  ;  Talbot  Bomb.  List  26; 
Crimen  Fl.  Ceyl.  175.  Vem.  Fharsa,  phalsa,  dhamin.  Hind.;  Pharsia,  Kumaon; 
Pharsaif  Garhwal ;  Kkesla,  kaml,  Goncu ;  Dhamni,  Kurku ;  Olat,  Sonthal ;  Kehtl 
mohru,Khond ;  Tara,  Palkonda  ;  Unu,  Tam. ;  Charachi,jana,  Marr(i,TeV.\  Blvamouo, 
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Uriya;  ThacUal^  batala,  tadasdla^  Kan.;  Damnak,  Bbil ;  Damatiy  Mar.;  Sddacfut^ 
ckadache^  MaL  ;  Daminiya,  Cingh. 

A  moderate-sized  tree.  Bark  ^  in.  thick,  grey  on  young  trees, 
dark  brown  on  old  trees.  Sapwood  white  ;  heartwood  small,  brown, 
close-grained,  hard.  Annvxil  rings  marked  by  a  line  and  the  harder 
autumn  wood.  Pores  moderate-sized,  numerous,  uniformly  distributed. 
MeduUary  rays  fine,  prominent  on  a  radial  section,  giving  a  hand- 
some silver-grain ;  the  distance  between  the  rays  equal  to  the  trans- 
verse diameter  of  the  pores. 

Sub-Himalayan  tract  from  the  Jumna  to  Nepal,  ascending  to  4000  ft. ;  Central 
and  South  India ;  Upper  Burma ;  low  country  of  Ceylon. 

A  very  widespread  tree  of  the  deciduous  forests,  often  with  Sdl  or  Teak ;  quick 
growing,  and  comes  up  fast  in  blanks  in  the  forest.  Growth  moderate,  about  6  rings 
per  inch  of  radius.  Weight,  according  to  Skinner  No.  75,  34  lbs. ;  Brandis  says  30  to 
40  lbs. ;  the  average  of  those  examined  gave  48  lbs.  Skinner's  experiments  in  South 
India  gave  P  =  666.  Talbot's  experiments  in  Bombay  in  1885  with  pieces  6'  x  2" 
X  2"  gave  weight  60  lbs.,  P  =  660 ;  O'Connell,  in  Madras  in  1886,  found  weight  47 
lbs.,  a  =  0-01096 ;  Bourdillon  in  Travancore  found  weight  46  lbs.,  P  =  603.  Used  for 
shafts,  shoulder  poles,  masts,  golf  clubs,  tool-handles,  oars  and  all  purposes  for  which 
elasticity,  strength  and  toughness  are  required. 

The  fruit  is  eaten  and  the  inner  bark  made  into  cordage.  Fine  specimens  of  this 
were  sent  from  Berar  for  the  Paris  Exhibition  of  1878. 

lbs. 

O  5068.     Dehra  Diin,  2000  ft.  (U.  N.  Kanjilal) 42 

C     188.    Mandla,  Central  Provinces  (1871) 48 

C  1160.     Ahiri  Reserve,  C.P.  (R.  Thompson) 46 

C  2757.    MobarliReserve,  C.P.  (Brandis) 53 

C  2766.    Melghdt,  Berar  (Brandis) — 

C  1253.     Gumsur,  Ganjam  (Dampier) 49 

0  3818.    Surada  Forests,  Ganjam  (Gamble) 68 

No.  17,  Ceylon  Collection,  old  and  new  (Mendis) 44 

6.  G.  vestita.  Wall. ;  Brandis  For.  Fl.  40 ;  Gamble  Darj.  List  12.  O,  dastiai, 
Kurz  For.  Fl.  i.  160,  not,  I  think,  of  Royle.  G.  asiatica,  Linn.  var. ;  Fl.  Br.  Ind.  i. 
387.  Vem.  Farri^  phalway  dhammarij  Pb. ;  Fharsia,  dhamun,  himla^  Hind. ;  Fhar- 
stdi,  Kumaon;  Fharsawon^  pharsanyi,  Gurhwal;  Fharson,  Dotial;  Foto  dhamun, 
Palamow ;  Sealposru,  Nep. ;  Kunsung,  Lepcha ;  FershuajeUih,  Mecbi ;  Dhamin^  hdsa 
dhamirif  Merwara ;  Finiayaw,  Burm. 

A  tree.  Bark  grey,  with  numerous  small  horizontal  clefts.  Wo(hI 
greyish-white,  hard  and  close-grained.  AnmLoZ  rings  prominent, 
marked  by  hard  autumn  wood.  Pores  moderate-sized  or  small,  scanty. 
Medvllary  rays  fine  cmd  moderately  broad,  numerous,  prominently 
marked  on  a  radial  section,  and  giving  the  wood  a  fine  silver-grain. 

Sub-Uimalayan  tract  from  the  Indus  eastwards,  Bengal,  Central  India  and  Burma, 
where  it  extends  north  to  the  E^hin  Hills. 

A  largish  tree,  common  in  Sdl  and  similar  forests.  Growth  moderately  slow,  5  to 
7  rings  per  inch  of  radius.  Weight :  the  specimens  give  an  average  of  48  lbs.  per  cubic 
foot ;  Brandis  says  50  lbs.  Wood  tough  and  elastic,  used  for  shoulder  poles,  bows, 
spear-handles,  etc. ;  splits  well,  and  is  sometimes  used  for  shingles.  The  branches  are 
lopped  for  fodder.  The  true  G,  dastica^  Royle  111.  t.  22,  is  a  small  tree  found  in  valleys 
in  the  North- West  Himalaya  at  3-4000  ft.,  with  reddish- white,  very  pubescent  foliage 
and  flowers  without  glands  or  gynophore.  In  my  opinion,  it  is  a  well-marked  species 
quite  distinct  from  G,  asiatica  or  G.  vestita. 

lbs. 

0  5066.    Dehra  DtSn,  2000  ft.  (U.  N.  Kanjilal)  ^ 37 

E    651.    Bamunpokri,  Daijeeling  Terai  (Manson) 43 

E  2325.              „                 „             „    (Gamble) 51 

B3120.    Burma  (Brandis,  1862) 51 
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7.  6.  asiatiea,  Linn. ;  Fl.  Br.  lod.  i.  386 ;  Koxb.  Fl.  Ind.  ii.  586 ;  Bedd.  Fl.  Sylv. 
xxxviL ;  Brandis  For.  Fl.  40 ;  Kurz  For.  Fl.  L  161 ;  Talbot  Bomb.  List  26 ;  Trimen 
FL  GeyL  i.  174.     Yern.  Fhaha,  Hind. ;  Dhamni^  Ajmere ;  Atia  dhamin^  Merwara. 

A  small  tree.  Bark  grey,  rough,  i  to  J  in.  thick.  Wood  hard, 
pinkish  or  yellowish  grey,  sapwood  white.  Pores  moderate-sized, 
sometimes  subdivided,  scanty,  unevenly  distributed.  Medvlla/ry  rays 
numerous,  moderately  broad,  causing  a  marked  sUver-grain  on  a  radial 
section. 

Wild  in  Central  and  South  India,  extending  to  Kajputana  and  the  Siwaliks ;  else- 
where cultivated. 

The  tree  is  cultivated  in  India. and  Ceylon  for  its  edible  fruit.  The  bark  gives  a 
fibre.     It  is,  or  was,  also  used  in  Saharanpur  to  clarify  sugar. 

lbs. 

O  4834,  5067.     Dehra  Dun,  N.-W.  Provinces  (U.  N.  Kanjilal)       47  and  39 

P    470.    Ajmere — 

P  32J  8.    Nagpahar,  Ajmere — 

P3235.     Goran  Hills,  Ajmere — 

"W  4144.     Palghat,  Malabar  (dark-brown  wood)  (Morgan)        .        .       — 

8.  G.  pilosa.  Lam. ;  Fl.  Br.  Ind.  i.  388 ;  Brandis  For.  Fl.  39 ;  Talbot  Bomb.  List 
26;  G,  carpini/olia,  Roxb.  Fl.  Ind.  ii.  687.  Vern.  Fosangni,  Ajmere;  Fisangan^ 
parangan,  phiongli,  Merwara ;  Bhorkund^  Monghyr  ;  Gursikri,  Kharwar ;  Sitarga, 
Sonihal ;  Ghordhaman,  Berar. 

A  shrub  with  four-angled  stem  and  brown  bark.  Wood  yellowish- 
white,  hard,  divided  into  triangular  wedges  proceeding  from  the  centre 
towards  the  four  comers  and  sides,  the  annual  rings  in  the  wedges 
towards  the  corners  marked  by  large  pores,  those  towards  the  sides 
by  a  white  line  and  a  few  moderately  large  pores.  Pores  in  the  rest 
of  the  wood  small.     Aledullary  rays  fine,  white,  numerous. 

Plains  of  North -West,  Central  and  South  India,  in  dry  regions. 

P  3230.    Nagpahar,  Ajmere. 
P  3256.    Goran  Hills,  Ajmere. 

9.  G.  multiflora,  Juss. ;  Fl.  Br.  Ind.  i.  388  ;  Gamble  Darj.  List  12.  G.  sepiaria, 
Roxb.  Fl.  Ind.  ii.  589 ;  Brandis  For.  Fl.  42.  Vern.  Fansaura,  Hind.,  Beng. ;  Nilay^ 
Nep. 

A  shrub  or  small  tree.     Bark  brown.     Wood  white,  soft,  similar  in 
structure  to  that  of  (?.  opfositifolia,  but  with  smaller  pores. 

Outer  Himalaya  from  Nepal  eastwards,  ascending  to  4000  ft. ;  Khasia  Hills.  Uned 
in  Bengal  for  making  hedges,  for  which  it  is  very  useful. 

lbs. 

E  2327.     Sivoke,  Darjeeling  Terai  (Gamble) 42 

10.  G.  IfiBVifirata,  Vahl ;  Fl.  Br.  Ind.  i.  389  ;  Bedd.  Fl.  Sylv.  xxxvii. ;  Brandis  For. 

Fl.  42  ;   Kurz  For.  Fl.  i.  150 ;  Gamble  Darj.  List  12 ;  Talbot  Bomb.  List  26.     G. 

didyma,  Roxb.  Fl.  Ind.  ii.  591.    Vern.  Kat  bJiewalf  hhimuU  hakki.  Hind. ;  Bali  bhimal, 

Kumaon  ;  Allpeyarj  Tel. ;  Dansagla,  Lcpcha  ;    Bolmengo^  Garo ;  Kokursida^  Mechi ; 

TayaWy  Burm. 

A  small  tree.  Bark  dark-grey,  thin,  with  vertical  reticulations. 
Wood  white,  soft  to  moderately  hard,  even-grained.  Annvxjl  rings 
marked  by  a  dark  line  with  few  pores.  Pores  moderate-sized,  usually 
subdivided,  scanty.    Medidlary  rays  few,  fine  to  moderately  broad. 

Outer  Himalaya,  from  the  Jumna  eastwards ;  Assam ;  Central  and  Southern  India 
and  Burma ;  more  scarce  in  W.  India. 
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In  Northern  India  and  in  places  in  the  centre  and  south,  io  ravines  and  near 
villages,  this  is  a  common  plant,  easily  recognized  by  its  long  glabrescent  leaves. 

IbB. 
0  4835.    Dehra  IMn,  N.-W.  Provinces  (U.  N.  Kanjilal)         ...     36 

11.  G.  MiCFOeos,  Linn. ;  Fl.  Br.  Ind.  i.  392 ;  Kurz  For.  Fl.  i.  157  ;  Talbot  Bomb. 
List  26  ;  Trimen  Fl.  Ceyl.  i.  177.  G.  vlmifolia,  Roxb.  Fl.  Ind.  ii.  591.  Vem.  Aawar, 
Beng. ;  ShinU,  asolin,  Mar. ;  Tardh,  Magh ;  Thayohf  Arr. ;  Myatya,  Burm. ;  Kdliya^ 
kohu-kiriUa,  Cingb. 

A  small  tree.  Wood  grey,  soft.  Pores  moderate-sized,  scanty, 
joined  by  wavy  belts  of  soft  tissue,  broken  but  concentrically  arranged. 
MedvMary  rays  short  or  very  short,  moderately  broad,  the  distance 
between  them  about  equal  to  the  diameter  of  the  pores. 

Eastern  Bengal,  Chittagong,  Burma,  S.  India  and  Ceylon,  very  common  in  Burma. 
Weight  51  lbs.  per  cubic  foot  (Brandis  No.  10). 

Nordlinger's  Sections,  vol.  4. 

6.  COLUMBIA,  Pers.  Two  small  Burmese  trees  or  shrubs.  C,  floribunda.  Wall. ; 
Fl.  Br.  Ind.  i.  392 ;  Kurz  For.  Fl.  i.  156,  is  a  shrub  of  the  Martaban  Hills  and  the 
Shan  Hills  in  Upper  Burma.     C.  merguensia,  Planch,  is  found  in  Mergui. 

7.  ERINOCARPUS,  Nimmo. 

1.  E.  Nimmoanus,  Grah. ;  Fl.  Br.  Ind.  i.  394.  K  Nimmonii,  Grab. ;  Bedd.  Fl. 
Sylv.  t.  110 ;  Talbot  Bomb.  List  27.  Vem.  ChoVj  choura,  chira,  haladi,  Mar. ;  Adivi 
bhendiy  kdd  bende,  Kan. 

A  tree.  Bark  brown,  smooth,  with  narrow  longitudinal  clefts, 
fibrous,  g  in.  thick.  Wood  white,  soft.  Annual  mngs  distinct, 
marked  by  more  numerous  pores  in  the  early  spring  wood.  Many 
fine,  close,  wavy,  concentric,  white  lines.  Pores  few,  large,  single  or 
subdivided,  scattered  irregularly.  Medullary  rays  fine  to  moderately 
broad,  long,  rather  scanty. 

Deciduous  forests  of  the  Konkan  and  Kanara,  and  adjacent  Ghdts. 
The  bark  gives  a  rope  fibre.    Growth  fast,  3  riogs  per  inch. 

lbs. 

W4304.    S.  Kanara  (Peake) 29 

8.  PLAGIOPTERON,  Griff.  F.fragrans,  Griff. ;  Fl.  Br.  Ind.  i.  399,  is  a  climbing 
SDrub  of  Mergui. 

9.  TRICHOSPERMUM,  Bl.  T,  Kurzii,  King  Joum.  As.  Soc.  Beng.  Ix.  ii.  119, 
is  a  tree  ^0  to. 60  ft,  high,  found  by  Kurz  in  the  Nicobar  Islands. 

10.   ECHINOCARPUS,  Blume. 

Contains  five  large  trees  of  the  forests  of  the  north-east  and  east  moist  zone  in 
Sikkim,  Bhutan,  Assam,  the  Khasia  Hills  and  Burma.  E.  sterculiacem,  Bth. ;  Fl. 
Br.  Ind.  i.  400;  Gamble  Darj.  List  12;  Yern.  Banj,  Nep. ;  Saimulctddi,  Mechi; 
TTiaholOf  Magh,  is  a  very  large  tree  of  the  Sikkim  Terai,  Ghittagong  and  Burma,  with 
a  deeply  buttressed  trunk  and  large  fruit  covered  with  long  needle-like  spines. 
E.  tamentoms,  Bth. ;  Fl.  Br.  Ind.  i.  400 ;  Ghimble  Darj.  List  12 ;  Vem.  Kaktay,  Nep. ; 
TaksoTf  Lepcha,  is  a  large  tree  of  the  Sikkim  Hills  from  2-4000  ft.  K  Murex^  Bth. ; 
Fl.  Br.  Ind.  i.  399,  is  a  large  tree  of  the  Khasia  Hills  and  Burma  {E,  Sigun,  Bl. ;  Kurz 
For.  Fl.  i.  162) ;  and  E.  asaamicua,  Bth. ;  Fl.  Br.  Ind.  i.  399 ;  Yern.  Jahba  hingort. 
Ass.,  a  tree  of  Upper  Assam,  whose  wood,  according  to  Mann,  is  used  for  planking. 
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1.  E.  dasyearpus,  Btb. ;  Fl.  Br.  Ind.  i.  400 ;  Gramble  Daij.  List  12.  Vern. 
OobricLj  Nep. ;   Taksol^  Lepcha. 

A  large  tree.  Bark  dark  grey.  Wood  greyish- brown,  soft.  Pm^es 
small,  regular.  Medullary  rays  fine  and  moderately  broad,  closely 
packed,  straight,  prominent  on  a  radial  section. 

Eastern  Himalaya,  5-7000  ft.  •  Hooker,  in  Fl.  Br.  Ind.,  says,  "  Sikkim  at  2000 
*  feet,"  but  I  have  never  seen  it  below  5000  ft. 

An  important  bill  tree,  as  the  wood  is  used  for  planking,  for  tea-boxes  and  to  make 
cbarcoaL  It  is  in  considerable  demand  in  Darjeeling.  The  tree  is  very  handsome,  as 
it  has  showy  clusters  of  yellow-white  flowers,  capsular  fruit  with  short  close-set  spines, 
black  seeds  with  a  red  arillus,  and  drooping  branches.  It  flowers  and  seeds  freely  each 
year,  and  seedlings  come  up  well. 

lbs. 
E    694.    Chuttockpur,  Darjeeling,  6000  ft.  (Manson)     .        .        .        .32 

E  3610.    Darjeeling,  7000  ft.  (Gamble) — 

Nordlioger's  Sections,  vol.  10. 

E  1289,  sent  from  Cachar  under  the  name  ''  Sitarjat,*^  has  a  similar  structure,  but 
the  pores  are  larger.  This  is  probably  E,  tiliaceus  of  G.  Mann's  Assam  Lists  (Phul 
hingar%  Ass. ;  Sitarsaaz^  Cachar),  Assam  Forest  Reports,  1874-75  and  1875-76, 
perhaps  E.  ctssamieusy  Bth.,  which  is  said  by  Mann  to  be  used  for  planks  and  beams 
where  not  exposed  to  changes  of  weather. 


11.  EL^OCARPUS,  Linn. 

A  large  genus  of  about  36  species,  handsome  trees  with  white  flowers  and  fringed 
petals  and  with  drupaceous  frait  resembling  an  olive.  The  botanical  arrangement 
of  the  genus  requires  some  revision,  like  Grewia  and  other  genera  of  this  Order,  and 
Sir  D.  Brandis  has  most  kindly  given  me  an  abstract  of  his  work  on  the  subject.  As 
it  has  not  yet  been  published,  however,  I  think  it  best  to  adhere  still  to  the  arrange- 
ment of  the  Fl.  Br.  Ind.,  with  such  modifications  as  have  been  published  since. 
Brandis'  work  would  not  have  made  much  change  except  in  the  arrangement 
of  subgenera,  of  which  there  are  three.  E,  BraceamiSf  Watt,  is  a  tree  of  Manipur 
and  Myitkyina,  of  whose  position  I  am  doubtful. 

Wood  greyish-white,  soft.  Pores  small  or  moderate-sized,  rather 
scanty,  single,  subdivided  or  in  short  radial  lines.  Medullary  rays 
numerous,  fine,  not  prominent. 

Subgenus  I.    GANITRUS. 

Two  species.  E.  stipulariSf  Blume;  Fl.  Br.  Ind.  i.  404  ;  Kurz  For.  Fl,  i.  170,  is 
a  large  evergreen  tree  of  the  tropical  forests  of  Martaban  and  Tenasserim,  up  to  3000  ft., 
which  Sir  G.  King  places  in  this  subgenus. 

1.  E.  Ganitrus,  Roxb.  Fl.  Ind.  ii.  592  ;  Fl.  Br.  Ind.  i.  400 ;  Bedd.  FL  Sylv.  xxxvii. ; 
iBrandis  For.  Fl.  43 ;  Kurz  For.  Fl.  i.  168 ;  Talbot  Bomb.  List  27.  Vern.  Rudrak, 
nidraksh.  Hind. ;  Bitdaif  Ass. 

A  large  tree.  Bark  dark  grey,  nearly  smooth,  rough  only 
with  smml  vertical  lenticels  and  very  narrow  horizontal  furrows. 
Wood  greyish-white,  soft.  Pores  small,  scanty,  often  subdivided  or 
in  short  radial  lines.     Medullary  rays  fine,  numerous,  inconspicuous. 

Various  parts  of  India.    "  Nepal,  Assam,  Western  Ghats  and  probably  also  the 
*  Southern  forests  of  the  O.P."  (Brandis) ;  "Chittagong''(Kurz);  "Kanara  Ghdts  and 
)mbay  Presidency"  (Beddome);  "Konkan  Ghdts"  (Talbot). 
A  large  tree  whose  hard  tubercled  nuts  are  polished,  made  into  rosaries  and 
^^lets,  worn  by  Brahmins  and  Sanydsis,  and  sold  in  quantity  at  &UQ.\i  \k\^e^v»  «a 
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Benares,  Allahabad  and  Hard  war.  S.  E.  Peal  says,  "The  wood  of  Rudai  is  par- 
*•  ticularly  even  and  white,  one  of  the  whitest  I  know,  with  straight  and  fine  grain, 
'  strong  and  tough.  The  tree  is  generally  tall  and  branches  above,  having  a  straight 
'stem  30  to  40  ft.  in  the  bole,  and  5  ft.  in  girth.  It  has  a  thin  dark  bark,  long 
'  narrow  leaves  and  small  flowers  "  (Ind,  Tea  Oaz,), 

E4878.    Sylhet  (Babu  Kripa  Nath  De) -JS 

Subgenus  II.    DICERA. 

Sixteen  species.  E.floribnndua,  Bl. ;  PI.  Br.  Ind.  i.  401 ;  Kurz  For.  Fl.  i.  167,  is  an 
evergreen  tree  found  along  streams  in  the  tropical  forests  of  Martaban,  up  to  3000  ft., 
and  in  the  Nicobar  Islands.  E.  cuneatus,  Wight ;  PI.  Br.  Ind.  i.  402 ;  Bedd.  Fl.  Sylv. 
xxxviii.  (E.  lacunosu8t  Wall. ;  Kurz  For.  Fl.  168) ;  Vem.  Budalet,  Burm.,  is  a  tree 
of  the  Eastern  Himalaya,  Eastern  Bengal,  Burma  and  the  Western  Ghdts  of  S.  India. 
E.  Hel/eH,  Kurz ;  Fl.  Br.  Ind.  i.  402,  and  E.  leptoatachya.  Wall. ;  Fl.  Br.  Ind.  i.  403,  are 
trees  of  Tenasserim.  E,  hygraphiluSy  Kurz  For.  Fl.  i.  168,  is  an  evergreen  tree  of  the 
swamp  forests  of  Burma,  and  E,  Wallichii^  Kurz  For.  Fl.  i.  169,  a  tree  of  the  Eng  forests. 
E,  IticiduSf  Roxb.  Fl.  Ind.  ii.  600 ;  Fl.  Br.  Ind.  i.  403;  Vera.  BamaUf  wasopaUj  Burm., 
is  a  tree  of  Chittagong.  E,  sikkimensiSf  Mast. ;  Fl.  Br.  Ind.  i.  402 ;  Gamble  Darj« 
List  13,  is  a  large  tree  of  the  Sikkim  Himalaya,  common  below  Darjeeling  at  5000  ft. 
E,  ohlongus,  Gaertn. ;  Fl.  Br.  Ind.  i.  403 ;  Bedd.  Fl.  Sylv.  xxxviii. ;  Talbot  Bomb.  List 
27 ;  Yern.  Bikki,  Badaga ;  Khas,  Mar.,  is  a  fine  tree  of  the  hills  of  the  Western  Ghats, 
very  common  in  the  "  shola  "  forests  of  the  Nilgiris,  and  often  conspicuous  by  its 
leaves  turning  red.  Beddome  says  it  has  a  strong  white  tough  wood.  E.  ainasntiSy 
Thw. ;  Fl.  Br.  Ind.  i.  404 ;  Bedd.  Fl.  Sylv.  t.  Ill ;  Trimen  Fl.  Ceyl.  i.  185 ;  Vern. 
Titta-weralu,  Gingh.,  is  a  tree  of  the  moist  country  of  Ceylon  up  to  5000  ft.  There 
are  also  three  other  species  in  Ceylon,  two  rare  trees  and  E  suhviUosus,  Arn. ;  Fl.  Br. 
Ind.  i.  404 ;  Trimen  Fl.  Ceyl.  i.  186 ;  Vern.  Oal-wercUUf  Cingh.,  common  in  the  low 
country. 

2.  E.  serratUS,  Linn. ;  Fl.  Br.  Ind.  i.  401 ;  Brandis  in  For.  Fl.  43 ;  Bedd.  Fl. 
Sylv.  xxxviii. ;  Gamble  Darj.  List  13 ;  Talbot  Bomb.  List  27 ;  Trimen  Fl.  Ceyl.  i.  184. 
Vem.  Jalpai,  Beng. ;  Ulang  kdraiy  uttraccham^  Tam. ;  Valiya  kara,  Mai. ;  Weralu, 
Cingh. 

A  rather  small  tree.  Wood  greyish -white.  Annual  rings 
prominent,  marked,  by  darker  wood.  Poises  large,  often  subdivided, 
scanty,  prominent  on  a  radial  section.  MedvMary  rays  very  numerous, 
fine  to  moderately  broad. 

North-East  Himalaya  up  to  3000  ft. ;  Eastern  Bengal ;  evergreen  forests  of  North 
Kanara  and  Western  Coast  down  to  Travancore,  low  country  of  Ceylon. 

The  fruit  is  known  as  "  wild  olives "  and  eaten.    The  wood  is  not  of  much  use ; 

Bourdillon  gives  weight  33  lbs.  and  P  =  508. 

Ito. 
W  4612.    Travancore  (Bourdillon) 30 

8.  E.  robustUS,  Bl. ;  Fl.  Br.  Ind.  i.402  ;  Roxb.  Fl.  Ind.  ii.  697 ;  Kurz  For.  Fl.  i. 
169 ;  Gramble  Darj.  List  13.  Vem.  Jalpai,  Sylhet ;  Bepari,  batrachi,  Nep. ;  Chelcio^ 
Magh ;  Tawmagyu  Burm. 

An  evergreen  tree.  Wood  white,  shining,  soft,  even-grained. 
Annual  rin^s  marked  by  a  prominent  line.  Poi^'es  moderate-sized, 
uniformly  distributed,  generally  oval  or  elongated,  subdivided. 
Medullary  rays  fine  and  very  fine,  closely  packed,  visible  as  long 
narrow  bands  in  the  silver-grain. 

Eastern  Himalaya,  ascending  to  2000  ft. ;  Khasia  Hills,  Eastern  Bengal,  Chittagong, 

Burma  and  Andaman  Islands. 

Ito. 

E.  581.    Ehookloong  Forest,  Darjeeling  Tend  (Ifanson)        .        .        .    38  / 
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4w  E.  laneeSBfollus,  Roxb.  Fl.  Ind.  ii.  598 ;  Fl.  Br.  Ind.  i.  402 ;  Kurz  For.  Fl.  i. 
167 ;  Ghkmble  Darj.  List  13.  Vera.  Bhadras^  batrachi,  Nep. ;  Shepkyew,  Lepcha ; 
Sakalangy  Ass. 

A  large  tree.  Wood  soft,  light  brown.  Pores  small,  in  short 
strings  of  2  to  5.  Medvllary  rays  extremely  numerous,  fine  and 
very  fine,  appearing  as  narrow  plates  in  the  silver-grain. 

Eastern  Himalaya  froca  6-8000  ft.,  Khasia  Hills,  Sylhet  and  Tenasserim# 
Growth  moderate,  8  rings  per  inch  of  radius.    The  wood  is  used  for  house-building, 
tea-boxes  and  charcoal.    Fruit  edible. 

lbs. 

E  358.    Rangbiil,  Barjeeliog,  7000  ft.  (Johnston) 41 

Nordlinger's  Sections,  vol.  10  (Tab.  I.  6). 

Subgenus  III.    MONOCERA. 

Seventeen  species.  E.  tuherculatus,  Roxb.  Fi.  Ind.  ii.  594 ;  Fl.  Br.  Ind.  i.  404 ; 
Bedd*  Fl.  Sylv.  t.  113;  Talbot  Bomb.  List  27;  Vera.  Budrak,  Hind.;  Danala, 
Mysore ;  Pahvmbon^  Kader ;  Nayddi,  pulanihi,  Trav.  Hills,  is  a  very  large  tree  of  the 
Western  Ghdts  from  Belgaum  through  Goorg,  Wynaad,  the  Western  Nilgiri  slopes, 
the  Anamalais,  to  Travancore.  Its  seeds  are  used  for  beads  like  those  of  E»  Oanitrus. 
E.  rugomuy  Roxb.  Fl.  Ind.  ii.  596 ;  Fl.  Br.  Ind.  i.  405 ;  Kurz  For.  Fl.  i.  166  ;  Gamble 
Daij.  List  13;  Vera.  Nandiki,  Nep.,  is  a  large  tree  of  the  Darjeeling  Terai,  Cbittagongr 
and  the  tropical  forests  of  Burma.  E,  ferrugineus,  Wight ;  Fl.  Br.  Ind.  i.  406  ;  Bedd.  Fl. 
Sylv.  1. 112,  is  a  common  tree  of  the  Nilgiri,  Anamalai  and  Pulney  Hills  at  6-7000  ft., 
remarkable  for  having  its  leaves  always  folded  back  on  either  side  of  the  midrib  into 
the  shape  of  a  boat.  E.  hracteatus,  Kurz  For.  Fl.  i.  165 ;  Yern.  Thitpwh,  Burm.,  is  a 
large  evergreen  tree  of  the  Shan  Hills  and  of  those  of  Martaban.  E,  aristatus,  Roxb. 
Fl.  Ind.  ii.  599 ;  Fl.  Br.  Ind.  i.  405 ;  Talbot  Bomb.  List  27,  is  a  tree  of  various  scattered 
habitats,  as  it  is  given  from  Bhutan,  Sylhet,  Assam,  the  Konkan  and  N.  Kanara. 
E,  ohtusus,  Blume  (E,  Monocera,  Gav. ;  Fl.  Br.  Ind.  i.  405,  E.  venuatus,  Bedd.  Fl.  Sylv. 
t.  174,  E»  UttorcUis,  Kurz  For.  Fl.  i.  167),  is  a  tree  of  Assam  and  Burma.  E.  acumi- 
ncUuSf  Wall.,  is  a  tree  of  Assam, Khasia  Hills  and  Eastera  Bengal;  and  E, pruni/oHus^ 
Wall.,  is  found  in  much  the  same  region.  E,  Oriffithii^  Mast. ;  Fl.  Br.  Ind.  i.  408 ; 
Vern.  Makauksan,  Burm.,  and  E.  integer j  Wall. ;  Fl.  Br.  Ind.  i.  40H  (J^.  petiolatusy 
Kurz  For.  FI.  i.  164)  are  found  in  Tenasserim,  while  there  are  also  three  other  si^ecies 
in  Burma  described  by  Kurz,  viz.  E,  simplex,  Kurz,  E.  grandifolius^  Kurz,  and  E, 
grandifloruSf  Sm.  Two  species  occur  in  Ceylon,  E.  glandulifer,  Mast. ;  Fl.  Br.  Ind. 
i.  187,  being  a  large  graceful  tree  common  in  the  montane  zone,  at  3-6000  ft. 

5.  E.  Munroii,  Mast. ;  Fl.  Br.  Ind.  i.  407 ;  Talbot  Bomb.  List  27.  E,  glandulifer  a. 
Hook. ;  Bedd.  Fl.  Sylv.  xxxviu. ;  Trimen  Fl.  Ceyl.  i.  187.  Vern.  NareUkki,  kal  bikki, 
l^adaga. 

A  large  tree.  Wood  white,  moderately  hard.  Pores  moderate- 
sized,  scanty.     MedvUary  rays  fine,  very  numerous. 

Hills  of  South  India  and  Ceylon,  from  2500-6000  ft.,  not  uncommon  in  the  Nilgiris 
about  Coonoor,  and  very  pretty  when  in  flower  in  the  "  sholas." 

W  3776.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

6.  E.  Varunua,  Ham. ;  Fl.  Br.  Ind.  i.  407  ;  Gamble  Darj.  List  13 ;  Kurz  For.  Fl. 
i.  165.     Vern.  Tuticcdyy  saidkuri,  Ass. 

A  tree.  Bark  dark  grey,  smooth,  but  with  prominent  small 
lenticels,  inner  bark  fibrous.  Wood  greyish-white,  soft.  Pores  small, 
scanty,  often  subdivided  or  in  short  radial  lines.  MedvZla/ry  rays 
numerous,  fine. 

Central  and  Eastern  Himalaya  from  Kumaon  to  Assam,  up  to  2000  ft. ;  Eastern 

Bengal  to  Chittagong. 

lb«. 

E4887.    Assam  (Babu  Tara  Eisor  Gupta) ^Q 
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Series  II.    DISCIFLOR^. 
Order  XXIL    LDTEiE. 

The  Flax  Order,  chiefly  Doticeahle  as  containiDg  the  Flax  plant,  Linum  usifa- 
tissimum,  L.,  which  is  cultivated  in  Europe  for  its  valuable  fibre,  used  in  linen 
manufacture.    In  India  it  is  chiefly  grown  for  the  linseed  oil  obtained  from  its  seeds. 

There  are,  in  India,  four  genera  containing  more  or  less  woody  plants,  each  belongins 
to  a  separate  tribe.  These  genera  are:  Reinwardtia,  Hngonia,  Erythroxylon  and 
Ixonanthes.  The  only  one  of  importance  is  Erythroxylon,  a  genus  in  which  one 
species  gives  a  wood  of  some  value. 

1.  REINWARDTIA,  Dumort.  J?,  irigyna.  Planch,  and  R,  tetragyna,  Planch. ; 
Fl.  Br.  Ind.  i.  412,  are,  as  pointed  out  by  Sir  H.  Collett,  Dr.  T.  Cooke,  and  others, 
merely  forms  of  one  species,  a  small  shrub  with  pretty  bright  yellow  flowers,  found 
in  the  Himalaya  and  in  hilly  regions  throughout  India.  Yem.  Basant,  Dehra  Dud  ; 
Fengun^  Jaunsar ;  Fyura^  Garhwal ;  Tilay  Eumaon ;  Ahai,  Bombay. 

Wood  white.  Poises  smalL  Medullary  rays  very  fine,  very 
numerous. 

2.  HUGONIA,  Linn. 

Two  species.  E,  fenruginea^  W.  and  A. ;  Fl.  Br.  Ind.  i.  413;  Trimen  Fl.  Ceyl.  i. 
190,  is  a  scarce  climbing  shrub  of  Ceylon. 

1.  H.  Mystax,  Linn.;  Fl.  Br.  Ind.  i.  413;  Talbot  Bomb.  List  28;  Trimen  Fl. 
CeyL  i.  189.    Vem.  Motira  kanni.  Tarn. ;  Maha-^Stiya^  hugitiya,  Cingh. 

A  climbing  shrub.  Bark  yellowish-white,  corky.  Wood  greyish- 
white,  hard,  dose-grained.  Pores  small,  very  numerous  and  evenly 
distributed.    Medullary  rays  very  faintly  marked,  numerous,  regular. 

Konkan,  near  the  sea  coast  at  Yingorla;  Circare  and  Gamatic;  dry  region  of 
Ceylon. 

D  4167.    Velagalapalle,  Grodavari  (Gamble). 

3.  ERYTHROXYLON,  Linn. 

Six  species.  E.  Kunihianum,  Wall;  Fl.  Br.  Ind.  i.  414;  Kurz  For.  Fl.  i.  171, 
is  a  small  tree  of  Eastern  Bengal,  the  Khasia  Hills  at  3-5000  ft.,  the  drier  hill 
forests  of  Martaban  and  the  Thaungyin  Hills  of  Tenasserim  up  to  7000  ft.  E,  lucidum. 
Moon ;  Fl.  Br.  Ind.  i.  415 ;  Trimen  Fl.  Ceyl.  i.  191 ;  Vem.  Chiruchemanatti,  Tarn. ; 
JBata-hirtHa^  Oingh.,  is  a  shrub  of  forest  undergrowth  in  the  low  country  of  Ceylon. 
E,  lanceolatum,  Hook,  f.,  and  E.  obtusifolium^  Hook,  f.,  also  occur  in  Ceylon,  the 
former  extending  to  Tinnevelly. 

Ilie  "  Coca"  or  "Spadic"  plant  of  Peru  and  Bolivia,  which  gives  the  well-known 
alkaloid  "  Cocaine,"  now  in  universal  employ  as  a  local  anaesthetic,  is  E.  Coca,  Lam. 
The  leaves  are  chewed  to  afford  a  nervous  stimulant  which  enables  the  person  to 
endure  fatigue.  The  use  of  the  plant  is  regular  among  the  Indians  of  that  part  of  S. 
America.  The  E.  Coca  is  now  cultivated  to  some  extent  in  India,  and  the  drug 
appears  to  be  much  in  use. 

1.  E.  monogynum,  Roxb.  Fl.  Ind.  ii.  449 ;  Fl.  Br.  Ind.  i.  414 ;  Kurz  For.  Fl 
i.  171 ;  Trimen  Fl.  Ceyl.  L  190.    E.  indicum,  Bedd.  FL  Sylv.  t.  81.    Bastard  Sandal. 
Vem.  DevadarUy  chemanatti,  Tam. ;  Adivt  gerentOy  gddara,  gathara,  gadiri,  Tel. ; 
Devadarumf  Kan. 
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A  small  tree.  Bark  dark  brown,  thick,  rough.  Wood  yqtj  hard : 
sapwood  white;  heartwood  dark  reddish-brown,  with  a  pleasant 
resinous  smell,  takes  a  beautiful  polish.  Pores  very  small,  very- 
numerous,  often  in  radial  strings  or  patches  in  lighter  tissue.  Medullary 
my 8  short,  very  fine,  uniformly  distributed. 

Dry  forests  of  the  Deccan  and  Camatic ;  dry  country  of  Ceylon. 

Beddome  says,  '*  The  wood  is  used  as  a  substitute  for  sandalwood  "  (a  curious  state- 
ment, as  I  never  heard  of  such  a  use,  and  the  wood  is  very  unlike  sandalwood  either 
in  colour,  weight  or  scent),  *'  and  an  empyreumatic  oil  or  wood  tar  of  a  reddish-brown 
'  colour  is  procured  from  it  which  is  used  for  preserving  the  wood  employed  in  the 
'  construction  of  native  boats.**  It  does  not,  however,  seem  to  be  much  extracted. 
The  leaves  were  eaten  to  a  considerable  extent  in  famine  seasons  in  the  Ceded  Districts, 
usually  cooked,  but  sometimes  raw.  Dr.  Bidie  suggested  that  *'  probably  they  contain 
*  some  principle  like  that  of  E,  Coca^'*  but  specimens  analyzed  by  the  Govt.  Quinologist 
in  Madras  proved  to  have  no  anaBSthetic  property,  but  to  possess  a  bitter  tonic  principle 
which  inignt  serve  to  mitigate  the  pangs  of  hunger.  The  fruit  is  edible  and  pleasant. 
The  wood  is  little  used,  but  is  strong  and  hard  and  pretty.  Its  weight  is  about  63 
'  lbs.  per  cubic  foot.    It  is  one  of  the  most  useful  trees  in  the  dry  evergreen  forests. 

lbs. 

D  1083.  North  Arcot  Forests  (Beddome) 56 

D 1091.  Madura  Forests  „  66 

D2027.  Mysore  (Kurz) 67 

D3896.  Ballipalle  Forest,  Cuddapah  (Gamble) 66 

D4067.  Cuddapah  (Higgens) 63 

2.  E.  burmanicum,  Grlflf. ;  Fl.  Br.  Ind.  i.  414 ;  Kurz  For.  Fl.  i.  171. 

A  tree.  Wood  pink,  very  hard,  even-grained,  with  occasional  fine 
lines  of  soft  tissue.  Fores  small  or  moderate-sized,  sccuity,  joined  by 
the  lines  of  soft  tissue.     Medullary  rays  fine,  numerous,  regular. 

Tenasserim  and  the  Andaman  Islands. 
Singapore — Kew  Museum  (Ridley). 

4.  IXONANTHES,  Jack.  /.  khasiana.  Hook.  f. ;  Fl.  Br.  Ind.  i.  416,  is  a  small 
tree  of  the  Khasia  Hills. 

A  specimen  of  7.  icosandray  Jack,  sent  by  Ridley  from  Singapore  to  the  Kew 
Museum,  has  for  structure — 

Wood  pink,  very  hard,  even-grained,  traversed  by  occasional  fine, 
wavy,  not  continuous,  lines  of  soft  tissue.  Pores  small  to  moderate- 
sized,  oval.  Medullary  rays  very  fine,  close,  numerous,  stopping  at 
the  pores,  the  diameter  of  which  is  greater  than  the  distance  between 
the  rays. 

Order  XXIII.    MALPIGHIACE-ffi. 

Two  genera,  both  containing  merely  climbing  or  straggling  shrubs. 

1.  HIPTAGE,  Gaertner. 

Five  species.  E,  candicans.  Hook.  f. ;  Fl.  Br.  Ind.  i.  419  ;  Kurz  For.  Fl.  i.  174 ; 
Vem.  TaungtTiawga,  Burm.,  is  described  by  Kurz  as  a  small  deciduous  tree  of  the  dry 
and  Eng  forests  of  the  Prome  District  in  Burma,  extending  north  to  the  Kachin  Hills 
and  Manipur.  H,  Musifolia,  DC  ;  Kurz  For.  Fl.  i.  173,  is  a  lofty  woody  evergreen 
climber,  the  simple  cable-like  trunk  up  to  100  ft.  long,  rather  rare  in  the  tropical  forest 
of  the  deep  ravines  of  the  Pegu  Yoma.  E.  acuminata.  Wall. ;  Fl.  Br.  Ind.  i.  419,  is  a 
dense  busny  shrub  of  the  K^ia  Hills  at  4000  ft.  E,  parvi/olia,  W.  and  A. ;  Fl.  Br. 
Ind.  i.  419 ;  Trimen  Fl.  Ceyl.  i.  193,  is  a  climbing  shrub  of  S.  India  and  G^yVwi. 
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1.  H.  Madablota,  Gaertn. ;  Fl.  Br.  Ind.  i.  418 ;  Brandis  For.  Fl.  44 ;  Kurz  For.  Fl. 
i.  173;  Gamble  Darj.  List  13;  Talbot  Bomb.  List  28;  Trimen  FJ.  Ceyl.  i.  193. 
Qaertntra  racemosaf  Boxb.  Fl.  Ind.  ii.  368.  Vem.  Kampti,  madTnalti,  Hind. ;  Endra, 
chopar,  henhar^  khurnh,  Pb. ;  Banda  ajdri,  Kumaon ;  Banda  madumcdtiy  anetd,  raneia, 
Garhwal;  Shempatif  Nep. ;  Tungchir^  Lepcha;  Boromali,  Uriya;  Madhava  luia, 
Jeypore;  Mad'iMluta,  Beng. ;  Bokhi,  uti^nukta,  Bombay ;  Taungsaga,  Burm. ;  Fuwak- 
gedi-ya-welf  Cingh. 

A  large  straggling  climbing  shrub,  stem  often  of  considerable  size. 
Bark  brown,  thm,  exfoliating  in  small  thin  flakes.  Wood  reddish- 
brown,  very  rough,  soft  or  moderately  hard,  with  darker  patches  in 
the  centre.  Pores  small  to  very  large,  variable,  irregularly  dis- 
tributed.   MedvMary  rays  numerous,  moderately  broad. 

Ravines  and  valleys  in  the  forests  almost  throughout  India,  Burma  and  Ceylon. 
Flowers  pretty,  resembling  those  of  the  Horsechestnut. 

Ibe. 

0  3655,  4569.    Saharanpur  Bot.  Garden,  N.-W.  Provinces  (GoUan)       .    38 
0  4937.    Lachiwdla,  Dehra  DtSn  (Gleadow) 35 


2.  ASPIDOPTERYS,  A.  Juss. 

About  nine  species  of  climbing  phrubs,  all  small,  and  interesting  only  by  their  having 
conspicuous  winged  fruits.  A,  Wallichii,  Hook.  f. ;  Fl.  Br.  Ind.  i.  421  {A»  nutans^ 
A.  Ju88.;  Brandis  For.  Fl.  45);  Vern.  Jugter,  Dehra  Dun,  is  common  in  the  Gurhwal 
and  Kumaon  forests  and  in  Dehra  Dun.  A.  nutans,  Hook.  f. ;  Fl.  Br.  Ind.  i.  421 ; 
Gamble  Darj.  List  13  (A,  lanuginosa,  A.  Juss. ;  Brandis  For.  Fl.  44)  ;  Vern.  Shubung, 
Nep. ;  Simplut,  Lepcha,  is  common  in  the  Lower  Himalaya. 

1.  A.  Roxburghiana,  A.  Juss. ;  Fl.  Br.  Ind.  i.  420 ;  Brandis  For.  Fl.  45 ;  Gamble 
Darj.  List  13;  Talbot  Bomb.  List  29.  Hiroea  indica,  Roxb.  Fl.  Ind.  ii,  448.  Vern. 
Shubung,  Nep. ;  Munkuknyok,  Lepcha ;  Begrak  tiga,  Tel. 

A  climbing  shrub.  Bark  light  brown,  rough.  Wood  yellowish- 
brown,  soft,  porous.  Pores  small  to  large,  often  subdivided.  Medullary 
rays  tine  to  moderately  broad,  bent  where  they  touch  the  pores. 
Many  wavy  concentric  pale  bands  across  the  rays. 

Lower  Himalaya,  from  Nepal  eastwards ;  Khasia  Hills  at  1-5000  ft. ;  Western 
Gh^ts,  Deccan  and  Carnatic ;  Orissa  and  the  Otrcars. 

C  3834.    Vishnuchakram  Forest,  Ganjam  (Gamble). 

Obser  XXIV.    GERANIACRS:. 

A  large  Order  chiefly  containing  herbaceous  plants,  of  which  the  largest  genus  is 
ImpatienSj  the  Balsams.  One  or  two  of  the  species  of  that  genus  become  almost  or 
quite  shrubby,  e,g.  I.  LeschenauUii,  Wall,  and  /.  fruticosa,  DC,  both  of  the  hills  of 
South  India. 

1.  AVERRHOA,  Linn. 

Two  introduced  fruit  trees. 

The  wood  of  the  two  species  is  at  once  distinguished  by  A.  BUimhi 
having  much  more  scanty  pores  and  faint  concentric  lines.  In  texture 
they  agree  welL 

1.  A.  Carambola,  Linn.;  Fl.  Br.  Ind.  i.  439;  Roxb.  Fl.  Ind.  ii.  450;  Bedd.  Fl 
Sylv.  xxxix. ;  Brandis  For.  Fl.  45 ;  Kurz  For.  Fl.  i.  177 ;  Gamble  Darj.  List  13  ; 
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Talbot  Bomb.  List  29.    Yern.  Kamaranga,  Hind. ;  Kamrang^  Beng. ;  Kiranelli,  Kan. ; 
Saungy€tf  saunghya^  Burm, 

A  small  tree.  Bark  dark  grey,  with  horizontal  folds.  Wood 
white,  turning  light  red,  moderately  hard^  close-grained.  Pores 
moderate-sized,  often  subdivided  or  disposed  in  short  radial  lines, 
scanty,  prominent  on  a  vertical  section.  MedvZlary  rays  very  fine, 
very  numerous  and  regular,  somewhat  indistinct 

Caltivated  in  India  and  Bunna.  Talbot  says  it  has  run  wild  in  places  in  North 
Elanaia. 

Fruit  useful,  usually  eaten  in  stews,  puddings  or  tarts,  or  made  into  preserve.  The 
juice  is  used  to  take  out  iron-mould  stains  from  linen.  Home  says  it  is  used  in  the 
Sundarbans  for  building  purposes  and  furniture.  *  Skinner,  No.  18,  gives  the  weight  at 
40  lbs.  per  cubic  foot,  and  P  =  712  ;  Wallich  gives  the  weight  at  39  lbs. 

lbs. 

0  3658.    Saharanpur  Bot.  Garden,  N.-W.  Provinces  (Duthie)        .        .    — 

E  4833.    Khulna,  L.  Bengal,  cult.  (T.  J.  Pocock) 37 

E4919.    Royal  Botanic  Garden,  Calcutta  (Prain) 40 

2.  A.  Bilimbi,  Linn. ;  Fl.  Br.  Ind.  i.  439  ;  Roxb.  FL  Ind.  ii.  451 ;  Brandis  For.  Fl. 
46 ;  Bedd.  Fl.  Sylv.  1. 117 ;  Kurz  For.  Fl.  178 ;  Talbot  Bomb.  List  29.  Vem.  Bilimbi, 
hhimbuy  anvaXla^  Hind. 

A  small  tree.  Wood  white,  tough,  soft,  very  even-grained.  Pores 
small  or  moderate-sized,  sometimes  subdivided,  very  scanty.  MedvZlary 
rays  extremely  fine  and  indistinct,  numerous.  Faint  pale  concentric 
regular  bands. 

Cultivated  in  India  and  Burma,  but  much  more  scarce  than  A,  Caramhola, 
The  acid  fruit  is  pickled  or  preserved  in  sugar.    The  juice  can  be  used  to  remove 
iron-mould  stains  from  linen. 

Ib6. 

E  4913.    Royal  Bot.  Garden,  Calcutta  (Prain) 35 


Order  XXV.    RUTACEiE. 

A  large  Order,  which,  however,  contains  few  trees  of  any  size  or  great  importance, 
but  generally  herbs,  shrubs,  climbers  or  small  trees,  mostly  aromatic,  with  pellucid 
glands  filled  with  essential  oil.  The  largest  tree  of  the  Order,  in  India,  is  probably 
Zanthoxylum  Bketsa  of  the  Northern  Circars.  Several  of  the  genera,  such  as  Clausena, 
Citrus,  Feraniay  JEgle,  give  fruit  trees,  which  are  more  or  less  cultivated.  Some  of 
the  genera,  e.g,  Limoniaf  Atcdantia,  Feronia,  JEgh,  are  characteristic  of  the  dry 
regions,  such  as  those  of  Central  India,  the  Deccan  and  Carnatic ;  but  some  few  belong 
to  the  evergreen  forests,  e.g.  Acronychia,  and  one  or  two  to  the  hill  regions  only 
{Skimmia,  Mdicope).  Of  the  18  genera,  11  are  reprcFonted  in  North-West  and 
Central  India,  13  in  the  North-East,  15  in  Western  India,  17  in  South  India,  17  in 
Burma,  and  14  in  Ceylon.    They  belong  to  three  Tribes,  viz. — 

Tribe  I.  ZanthoxylesB    .        .     Evodia,  Melicope,  Zanthoxylum. 

„    II.  Toddaliew  .    Toddalia,  Acronychia,  Skimmia. 

„  III.  Aurantieaj        .        .     Glycosmis,  Micromelum,  Murraya,  Clausena, 

Tripbasia,  Limonia,  Luvunga,  Paramignya, 
Atalantia,  Citrus,  Feronia,  ^gle. 

Wood  sti'uctwi^e  very  uniform.  Wood  close  and  even-grained, 
generally  white  with  a  yellowish  tinge,  of  various  degrees  of  hard- 
ness. Pores  small,  imiformly  distributed,  with  a  tendency  to  form 
radial  lines.     Medulhu^y  ntys  fine,  uniform  and  equidistant.      Th^ 
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wood  of  SkiTTiTnia  is  anomalous,  being  distinguished  by  extremely 
small  pores,  arranged  in  oblique  wavy  tails,  and  by  very  fine,  very 
numerous  medullary  rays.  The  wood  of  many  species  is  marked  by 
white  concentric  lines,  which  are  generally  at  unequal  distances  and 
often  run  into  each  other. 


1.  EVODIA,  Forst. 

Six  species.  E.  viticina,  Wall. ;  Fl.  Br.  Ind.  i.  489 ;  Kurz  For.  Fl.  L  179,  is  a 
small  evergreen  tree  of  Tavoy.  E.  rutoecarpa.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind,  L  490,  is 
a  small  tree  of  the  inner  valleys  of  Sikkim,  at  7-10,000  ft. 

1.  E.  Roxburghlana,  Benth. ;  Fl.  Br.  Ind.  i.  487 ;  Kurz  For.  Fl.  i.  180;  Talbot 
Bomb.  List  30 ;  Trimen  Fl.  Ceyl.  i.  214.  E,  triphyllay  Bedd.  Fl.  Sylv.  xli.  Fagara 
triphylla,  Roxb.  Fl.  Ind.  i.  416.     Vem.  Nebede,  lunu-ankenday  Cingh. 

A  small  tree.  Bark  yellowish-grey,  rough,  \  in.  thick  with  deep 
indentations.  Wood  white,  close  and  even-grained,  moderately  hard. 
Po^^ea  small,  surrounded  by  whitish  tissue  and  arranged  in  zigzag 
irregularly  concentric  lines.     Medidlm^  rays  fine,  irregular. 

Khasia  Hills  at  4000  ft. ;  hills  of  Western  and  Southern  India,  common  in  the 
Eanara,  Coorg,  Wynaad  and  Nilgiri  Forests,  up  to  7000  ft.;  tropical  forests  oif 
Tenasserim  and  the  Andamans ;  Ceylon,  in  the  moist  country,  2-6000  ft. 

Growth  slow,  about  9  rings  per  inch  of  radius. 

W  3911,  3926.    Caim  Hill  Forest,  Nilgiris,  7000  ft.  (Gamble)        .        .    36 

W  4080.    NUgiris  (Gamble) — 

No.  60,  Ceylon  Collection,  old ;  No.  101,  new  (Mendis),  very  doubtful    .    51 

2.  E.  tPiphylla,  DC ;  Fl.  Br.  Ind.  i.  488  ;  Kurz  For.  Fl.  i.  180. 

A  slender  shrub.  Wood  pale  red,  soft.  Pores  moderate-sized, 
oval,  elongated  and  subdivided.  Medullary  rays  very  fine,  closely 
packed. 

Hill  Forests  of  Martaban  and  Tenasserim,  3-5000  ft.,  Andamans. 
B  1979.    Andamans  (Kurz,  1866). 

3.  E.  fpaxinifolia.  Hook.  f. ;  Fl.  Br.  Ind.  i.  490 ;  Gamble  Darj.  List  13.  Vera. 
Kanukpa,  Nep. ;  Kanti,  Lepcha. 

A  small  tree.  Bark  smooth,  light  grey,  j^^  in.  thick.  Wood 
white,  soft.  Pores  small,  often  subdivided,  numerous  near  the  inner 
edge  of  each  annual  ring,  elsewhere  scanty.  Medullary  rays  short, 
moderately  broad. 

Eastern  Himalaya  in  Sikkim,  at  4-7000  ft. ;   Khasia  Hills  at  3-5000  ft. 

A  common  tree  in  the  Darjeeling  Hills.  It  comes  up  in  second -growth  forests, 
and  the  leaves,  flowers  and  fruit,  when  bruised,  have  a  disagreeable  aromatic  smell. 
Growth  fast,  4  to  6  rings  per  inch  of  radius.    The  wood  is  used  only  for  posts  of  huts. 

lbs. 

E  3101.    Darjeeling,  7000  ft.  (Gamble) 21* 

E3641.    The  Park,  DarjeeUng,  6500  ft.  (Gamble) — 

4.  E.  mellfiBfolia,  Benth. ;  Fl.  Br.  Ind.  i.  490.    Vem.  Maiphak,  mipak,  Ass. 

A  large  tree.  Bark  greyish-brown,  even.  Wood  yellowish-white 
when  fresh  cut,  afterwards  turning  red-brown.  Poises  moderate-sized 
to  large,  often  subdivided.     Medullaini  rays  moderately  broad,  short. 
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tapering  gradually  at  the  ends,     (Wood  more  like  that  of  MELiACKas 
than  of  RuTACE^.) 

Assam,  especially  Sibsdgar  District. 

This  is  a  tree  well  known  to  planters  in  Assam  as  making  excellent  shingles,  as  it 
can  be  so  easily  split,  and  one  tree  can  often  give  as  many  as  1500  to  2000  of  size 
18''  X  6"  X  1",  S.  E.  Peal  says  that  to  prepare  the  shingles,  the  sapwood  should  be 
nearly  all  removed  and  tbe  log  be  then  crosscut  into  drums  18  in.  long,  which  can 
then  be  split  by  a  shingle  knife  at  a  cost  of  about  Es.G  per  thousand.  He  further  says 
that  the  tree  is  curiously  liable  to  split  right  up  with  a  loud  report  if  not  carefully 
felled.  The  Assamese  use  the  wood  in  looms,  as  it  is  strong  and  light.  It  is  little  or 
not  eaten  by  white  ants.  Guts  in  the  bark  cause  the  exudation  of  amber-coloured 
beads.  The  growth  is  fairly  fast,  about  7  rings  per  inch.  Altogether,  the  tree  is 
evidently,  though  little  known,  an  interesting  and  useful  one,  and  Mr.  Peal  deserves 
thanks  for  his  careful  study  of  it  and  its  uses  (see  Ind.  Tea  Gaz,,  also  *'  Ind.  For."  vols. 
X.  xi.). 

lbs. 

E3341.     Sibsdgar  Diet,  Assam  (Peal) 27* 

2.  MELICOPE,  Forst. 

Two  species.  M,  Edf&ri,  Hook.  f. ;  Fl.  Br.  Ind,  i.  492,  is  a  dioecious  shrub  of 
the  Andaman  Islands. 

1.  M.  indica,  Wight ;  Fl.  Br.  Ind.  i.  492  ;  Bedd.  Fl.  Sylv.  xl. 

A  large  shrub.  Bark  blackish-grey,  rough,  corky,  with  slender 
short  horizontal  lines.  Wood  white,  hard,  close-grained,  with 
numerous  white,  inegularly-spaced,  fine  concentric  lines.  Pores 
small,  usually  single  or  in  pairs,  often  joined  by  very  short  white 
concentric  lines.  Medullary  rays  white,  fine,  numerous,  wavy, 
regularly  distributed. 

Nilgiri  Hills,  woods  near  Avalanche,  7-8000  ft 
W  4261.    Near  Avalanche,  Kundahs,  Nilgirls,  7000  ft.  (Gamble). 

3.  ZANTHOXYLUM,  Linn. 

About  eleven  species.  Z.  tornenteUuin,  Hook.  f. ;  Fl.  Br.  Ind.  i.  493,  is  a  small  tree 
of  the  Eastern  Himalaya  at  about  5000  ft.  Z.  khasiamtm,  Hook.  f. ;  Fl.  Br.  Ind.  i.  494, 
is  "a  small  very  fragrant  climbing  straggling  bush"  of  the  Khasia  Hills  at  4-6000  ft. 
Z,  andamanicunif  Kurz  For.  Fl.  i.  181,  is  a  straggling  shrub  of  the  Andaman  Islands. 

Wood  light,  soft,  white  or  yellowish-white.  Poises  small,  rather 
scanty.     Medullary  rayf<  fine,  numerous,  evenly  distributed. 

1.  Z.  OValifoUum,  Wight;  Fl.  Br.  Ind.  i.  492;  Bedd.  Fl.  Sylv.  xlii. ;  Gamble 
Daij.  List  13 ;  Talbot  Bomb.  List  80. 

A  shrub.     Bark  thin,  grey-brown,  with  white  vertical  streaks. 

Wood  light  yellowish- white,  very  hard,  close-grained.     Pores  very 

small,  rather  scanty,  evenly  distributed.     Medullai^y  rays  fine,  very 

numerous.     Numeroiis  sharp,  white,  concentric  lines,  as  in  Mv/rraya 

pxotwa,  which  it  much  resembles  in  structure. 

Eastern  Himalaya ;  Khasia  Hills,  Assam  and  Upper  Burma ;  Western  Ghdts. 

lbs. 

E  3353.    Sivoke  Hills,  Darjeeling,  1500  ft.  (Gamble)      ....    54 

2.  Z.  alatum,  Koxb.  Fl.  Ind.  iii.  768;  Fl.  Br.  Ind.  i.  493;  Bedd.  Fl.  Sylv.  xlii.-, 
Brandis  For.  Fl.  47 ;  Gamble  Darj.  List  14.     A^ern.  Timbur,  ^imur,  tezmol,  darmuT^ 


122  A  MANUAL  OF  INDIAN   TIMBERS 

Hind. ;  Tezbaly  tefmal,  Garhwal ;  Timhur,  timru,  temruy  Jaunsar ;  Balay  timuVy  Nep. ; 
Oaira,  Monghyr ;  Sungniy  Lepcba. 

A  shrub  or  small  tree.  Bark  corky,  young  stems  with  thick 
conical  prickles  from  a  corky  base.  Wood  close-grained,  yellow. 
Pores  small,  often  in  radial  lines,  not  uniformly  distributed;  belts 
with  numerous  pores  often  alternating  with  belts  with  scanty  pores. 
Med/aUa/ry  rays  fine,  short,  very  numerous. 

Outer  Himalaya  from  the  Indus  to  Bhutan,  ascending  to  7000  ft. ;  Khasia  Hills. 

The  wood  is  used  for  walking-sticks,  the  branches  for  making  tooth-brushes.  The 
fruit  is  a  remedy  for  toothache,  and  is  also  used  to  purify  water  and  as  a  condiment. 
The  whole  plant  has  a  strong  unpleasant  aromatic  smell. 

lbs. 

H    107.    Bhajii,  Simla,  4000  ft 46 

E  2329.    Tukdah,  Darjeeling,  5000  ft.  (Gamble) 34 

8.  Z.  aeanthopodium,  DC ;  Fl.  Br.  Ind.  i.  493  ;  Kurz  For.  Fl.  i.  181 ;  Gamble 
Darj.  List.  14.    Vern.  Bogay  timur,  Nep. ;  Timbtlr,  temhar,  Lepcba. 

A  small  tree.  Bark  ^  in.  thick,  greyish-brown,  shining,  studded 
with  the  large  conical  corky  bases  of  the  prickles,  which  fall  off  as 
the  tree  grows.  Wood  yellowish-white,  soft.  Pores  small,  often  in 
short  radial  lines.     Medullary  rays  fine,  numerous. 

Outer  Himalaya  from  Kumaon  to  Sikkim,  and  the  Ehasia  Hills,  up  to  7000  ft. ; 
Upper  Burma  in  the  Chin  and  Eachin  Hills. 

A  common  small  tree  in  second -growth  forest.  Growth  fast;  the  specimen  (a 
round)  shows  11  rings  on  a  mean  radius  of  2^  in.,  or  4*4  rings  per  inch  of  radius. 

E  3415.    The  Park,  Darjeeling,  6500  ft.  (Gamble). 

4.  Z.  oxyphyllum,  Edgew. ;  Fl.  Br.  Ind.  i.  494 ;  Gamble  Darj.  List  14.  Vern. 
Timur,  Nep. 

A  climbing  shrub.  Bai^k  greyish-brown,  covered  with  large  corky 
lenticels,  and  armed  with  recurved  thorns  on  a  conical  corky  base, 
often  I  in.  high.  Wood  yellowish-white,  soft,  porous.  Pores  large, 
usually  many  times  subdivided  I'adially,  Medullary  rays  moderately 
broad,  bent  where  they  pass  the  pores.  Annual  rings  marked  by  a 
white  line. 

Himalaya  from  Garhwal  to  Bhutan,  at  6-8000  ft. ;  Ehasia  Hills,  4-6000  ft. 
E  3375.    Darjeeling,  6500  ft.  (Gamble). 

5.  Z.  Hamiltonianum,  Wall. ;  Fl.  Br.  Ind.  i.  494 ;  Eurz  For.  Fl.  i.  181 ;  Gamble 
14,    Vern.  Furpuray  timur ,  Nep. 

A  climbing  thorny  shrub.  Bark  dark  grey  with  white  lenticels, 
armed  with  short  recurved  prickles  on  a  thick,  nearly  cylindrical 
corky  base,  often  |  in.  high.  Wood  yellowish-white,  soft.  Pores 
fine,  not  numerous.  Medullary  rays  fine  to  moderately  broad, 
numerous,  nearly  equidistant. 

Sikkim,  Assam,  Upper  Burma. 

E  3416.    The  Park,  Darjeeling,  6500  ft.  (Gamble). 

6.  Z.  tetraspermum,  W.  and  A. ;  Fl.  Br.  Ind.  i.  494 ;  Bedd.  Fl.  Sylv.  42  ;  Trimen 
Fl.  Ceyl.  i.  215. 

A  climbing  thorny  shrub.  Bark  brown,  with  short  recurved 
thorns  on  a  thick  conical  laterally-compressed  corky  base  J  in.  high. 
Wood  yellowish- white,  soft.     Poi*es  moderate-sized,  often  subdivided. 
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joined  by  faint  concentric  lines  of  white  tissue.     MedvUary  rays  fine, 
numerous. 

Hills  of  S.  India  and  Ceylon  at  4-6000  ft. 

W  3767.    Lamb's  rock  Shola,  Nilgiris,  6000  ft.  (Gamble). 

7.  Z.  Rhetsa,  DC ;  Fl.  Br.  Ind.  i.  496 ;  Bedd.  Fl.  Sylv.  xli. ;  Talbot  Bomb.  List 
30.  Fagara  Rhetsa,  Roxb.  Fl.  Ind.  i.  417.  Vera.  Tirphal^  timl,  cochli,  Mar. ;  Jum- 
mina,  Kao. ;  Fepuli,  Hind. ;  Rhetsa,  Keddi ;  Rhetsa  mdn,  Tel. ;  Mulillam,  Mai. ; 
Ratu  kina,  Cingh. 

A  large  tree.  Bark  cream-coloured,  with  thick  cork  in  irregular 
masses,  studded  with  conical  spines  about  2  in.  long  and  the  same  in 
base  diameter.  Wood  yellowish-grey,  moderately  hard,  close-grained. 
Pores  small,  rather  scanty,  single  or  in  radial  strings  of  2  to  4. 
Medvllanry  rays  short,  white,  numerous,  the  distance  between  them 
about  equal  to  the  diameter  of  the  pores.  Annual  rings  distinctly 
marked  by  the  darker  autumn  wood  with  few  pores. 

Hills  of  the  Eastern  Ghats,  especially  Humpa  and  about  the  Godavari ;  Konkan 
and  North  Kanara  in  deciduous  forest ;  Anamalai  and  other  Westem  Ghdt  forests  and 
Travancore. 

A  fine  tree  which  grows  to  be  80  to  100  ft.  high  and  6  to  8  ft.  in  girth  in  the 
Rumpa  Hills.  The  specific  name  Rhetsa  is  the  name  given  by  the  Beddis  or  hill  men 
of  Rumpa,  which  is  probably  the  locality  whence  Roxburgh  (who  lived  close  by,  at 
Samulkotta)  first  received  it.  He  explains  that  Rhetsa  =  committee,  and  man  a  large 
tree,  and  notes  that  it  is  uoder  the  shade  of  this  tree  that  the  hill  men  assemble  for 
"  punchayets,''  or  to  discuss  affairs.    The  seeds  taste  like  black  pepper. 

lbs. 

C  3952  (youDg),  3962  (old).    Rumpa  Hills,  Godavari  (Gamble)      .        .    40 

8.  Z.  Budrunga,  DC ;  Fl.  Br.  Ind.  i.  495 ;  Kurz  For.  Fl.  i.  182.  Fagara 
Budrunga,  Roxb.  Fl.  Ind.  i.  417.     Vem.  Brojondli,  Ass. ;  Mayanin,  Burm. 

A  tree  with  greyish-brown  bark  ;  young  stems  covered  with  thick 
conical  prickles  from  a  corky  base.  Wood  moderately  hard,  close- 
grained,  white.  Poises  small,  uniformly  distributed,  often  in  short 
radial  lines.     Medullary  rays  fine,  short,  numerous. 

Eastern  Himalaya,  Kbasia  Hills,  Eastern  Bengal  and  Burma. 

A  pretty  tree.  When  young  the  stems  are  leafless  to  the  top,  where  the  long  pinnate 
leaves  are  put  out  umbrella-fashion.  I  have  never  seen  it  of  large  size,  but  Kurz  says 
that  in  Burma  it  grows  to  50  or  60  ft.  high  and  5  to  6  ft.  in  girth.     Seeds  aromatic. 

E  3324.    Pankabari,  Darjeeling,  2000  ft.  (Gamble). 

4.  TODDALIA,  Juss. 

Contains  two  species:  one  the  rambling,  sarmentose  shrub  here  described;  the 
other  T.  bUocularis,  W.  and  A. ;  Fl.  Br.  Ind.  i.  497 ;  Bedd.  Fl.  Sylv.  xliii. ;  Talbot 
Bomb.  List  21,  a  handsome  tree  of  the  Western  Ghats,  of  Bombay  and  Madras,  always 
unarmed  and  reaching  3  ft.  in  girth. 

1.  T.  aculeata,  Pers. ;  Fl.  Br.  Ind.  i.  497 ;  Bedd.  Fl.  Sylv.  xlii. ;  Brandis  For.  FJ. 
46;  Kurz  For.  Fl.  i.  183;  Gamble  Darj.  List  14;  Talbot  Bomb.  List  21;  Trimen  Fl. 
Oyl.  i.  215.  Scopolia  aculeata,  Srn.;  Roxb.  FL  Ind.  i.  616.  Vem.  Kdnj\  Hind.; 
Dahan,  lahan,  Rajputana;  Meinhara,  Nep. ;  Saphiji,  Lepcha;  Milkaranai,  kitchUi, 
kandaiy  Tam. ;  Kondakashinda,  Tel.;  Tundupara,  han  mochu,  Uriya;  Kvdumiri, 
Cingh. ;  Kyanza,  Burm. 

A  large  scandent  shrub,  the  branches  covered  with  prickles  on 
broad  corky  cones  often  1  in.  high.  Bark  brown,  thin  with  promi- 
nent lenticels.     Wood  porous,  yellowish-white,  soft.     Pores  modersAi^- 
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sized,  often  subdivided,  uniformly  distributed.     Medullary  rays  wevy 
fine,  uniform  and  equidistant,  bent  where  they  touch  the  pores. 

Outer  Himalaya  from  Dehra  Dud  eastwards;  Ehasia  Hills;  Western  Glidts, 
ascending  to  7000  ft. ;  Ceylon  and  Burma. 

This  is  more  usually  a  climber,  but  may  often  be  found  as  an  erect  shrub  on  the 
hills  of  S.  India.  It  merely  differs  according  to  soil ;  in  the  damp  forests  of  Dehra 
Dun,  Sikkim  and  Nilgiris  it  is  a  large  climber,  but  on  the  dry  hills  of  the  Deccan  and 
Carnatic,  or  on  the  dry  slopes  of  the  Nilgiris,  etc.,  it  is  a  straggling  or  erect  shrub. 
The  wood  also  differs  naturally  for  the  same  reasons.  The  hooked  thorns  are  very 
strong,  and  a  thicket  of  it  is  very  difficult  to  penetrate.  The  root  bark  gives  a  yellow 
dye  and  a  bitter  and  aromatic  tonic,  used  by  natives  in  some  parts  of  the  country  as 
a  remedy  for  fever  {Bidie), 

lbs 

E  2866.    Tukdah,  Darieeling,  5000  ft.  (Gamble) —* 

W  3796,  3867,  4041.    Ootacamund,  Nilgiris,  7500  ft.  (Gamble)     .        .    40 
W  3769.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) — 

5.  ACRONYCHIA,  Pers. 

1.  A.  laurifolla,  BL;  Fl.  Br.  Ind.  i.  498;  Kurz  For.  FL  i.  184;  Gamble  Darj. 
List  14 ;  Talbot  Bomb.  List  31 ;  Trimen  Fl.  Ceyl.  i.  216.  A.  pedunculatay  DC ;  Bedd. 
Fl.  Sylv.  xlii.  Vem.  Paowlay,  Nep. ;  Lbajan,  Ass.;  Mutta-nari^  Mai.;  Ankenda, 
Cingh. 

An  evergreen  tree.  Bark  grey,  granular.  Wood  white  or  greyish- 
white,  soft  to  moderately  hard,  smooth.  Pores  moderate-sized,  some- 
times subdivided,  scanty,  irregularly  distributed  in  more  or  less 
concentrically  arranged  groups.  Medullary  rays  fine,  irregularly 
spaced^  not  numerous. 

Evergreen  forests,  river-banks  and  ravines :  in  the  sub-Himalayan  tract  from  the 
Dehra  Dun  to  Assam;  Eastern  Bengal  and  Burma;  Andaman  Islands;  West  and 
South  India  and  Ceylon :  up  to  5000  ft. 

The  wood  is  but  little  used.    The  leaves  and  bark  are  used  in  medicine. 

lbs. 

0  4838.    Dehra  Dtin,  N.-W.  Provinces  (U.  N.  Kanjilal)        ...    47 
No.  4,  Ceylon  Collection,  new  (Mendis). 

6.  SKIMMIA,  Thunb. 

1.  S.  Laureola,  Hook.  f. ;  Fl.  Br.  Ind.  i.  499 ;  Brandis  For.  Fl.  50 ;  Gamble  14. 
Vem.  Ner,  harm,  shashri,  pdtrang,  Pb. ;  Kastura,  kalhurchdra,  Jaunsar ;  Narpati^ 
Garhwal ;  Narlu,  Dotidl ;  Nehar,  gurlpata,  naycUpati,  Kumaon  ;  Chnmlani,  Nep. ; 
Timbumyok^  Lepcha. 

An  extremely  aromatic  shrub.  Bark  thin,  bluish-grey.  Wood 
white,  soft,  with  distinct,  white,  concentric  lines  which  may  possibly 
be  annual  rings;  has  an  aromatic  scent  when  fresh  cut.  Pores 
extremely  small,  in  narrow,  irregularly  bent  tails.  Medullary  rays 
fine,  numerous. 

Himalaya  from  the  Indus  to  Bhutan  at  5-11,000  ft.,  Afghanistan. 
An  undershrub  in  the  oak  and  fir  forests.    The  leaves  are  eaten  in  the  Himalaya 
in  curries ;  their  scent  is  almost  exactly  that  of  the  musk  of  the  Musk  deer  {Kasturt), 

lbs. 

H  2846.    Mahasu,  Simla,  8000  ft.  (Gamble) — 

E  2330.    Tukdah,  Darjeeling,  5000  ft.  , 42 

E  3293.    Mahalderam,  Darjeeling,  7000  ft.  (Gamble)     .        .        .        .    — 

I  believe  that  the  Darjeelmg  plant,  to  which  Nos.  £  2330,  3293  belong,  is  a 
different  species  to  the  North-West  Himalayan  one.    The  latter  is  a  low  tufted  bush 
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with  oloee  heads  of  yellow  flowers  and  yellow  berries,  while  the  Daijeeling  one  is 
a  large  shrub  with  loose  panicles  of  whitish  flowers  and  black  berries. 

7.  GLYCOSMIS,  Correa. 

Two  species  are  described  in  the  Fl.  Br.  Ind.,  one  of  which  is  a  rare  endemic  Ceylon 
plant ;  Kurz  has  added  three  more,  among  which  the  most  noticeable  is  O,  arborea, 
Boxb. ;  Kurz  For.  Fl.  i.  185,  an  evergreen  tree  of  the  forests  of  the  Andamans. 

1.  G.  pentaphylla,  Correa ;  Fl.  Br.  Ind.  i.  499 ;  Bedd.  Fl.  Sylv.  xliii. ;  Brandis 
For.  Fl.  49;  Kurz  For.  Fl.  i.  186;  Gamble  Darj.  List  14;  Talbot  Bomb.  List  31; 
Trimen  Fl.  Ceyl.  i.  217.  lAmonia  pentaphyllu,  Roxb.  Fl.  Ind.  ii.  364.  Vem.  Ban- 
nimbu,  potla,  potalij  pilru-potcila^  girgittit  Hind.;  Ash-shoura,  Beng. ;  Kirmirat 
Bombay;  Chouldua,  Uriya;  Laker-konta^  Monghyr;  Ktda-pannai,  Tam. ;  OtUunga, 
Tel. ;  TatDshauk,  Burm. 

A  shrub  or  small  tree.  Bark  light  greyish-yellow.  Wood  white, 
hard,  close-grained.  Pores  small,  sometimes  subdivided  or  arranged 
in  radial  lines.  Medullary  rays  fine,  wavy,  very  numerous.  Sharp 
concentric  white  lines,  often  running  into  each  other,  very  prominent. 

Throughout  India,  Burma  and  Ceylon,  except  in  very  dry  regions. 

A  very  variable  shrub,  of  which  there  are  many  varieties.  It  is  common  in  the 
undergrowth  of  forests,  or  still  more  so  of  mango  topes,  and  bamboo  groves,  and  under 
hedgerow  trees  near  villages. 

E  3284.    Chittagong  (Gamble). 

8.  MICROMELUM,  Blume. 

Two  species.  M,  hirsutum,  Oliv. ;  Fl.  Br.  Ind.  i.  502 ;  Kurz  For.  Fl.  i.  187,  is  a 
low  shrub  of  the  dry  forests  of  Burma. 

1.  M.  pubescens,  Bl. ;  Fl.  Br.  Ind.  i.  601 ;  Bedd.  Fl.  Sylv.  xliii. ;  Kurz  For.  Fl.  i. 
186;  (ramble  Darj.  List  15 ;  Trimen  Fl.  Ceyl.  i.  218.  Vem.  XosTwam,  Nep. ;  Kain- 
brongy  Lepcha ;  Kakaipalai,  Tam. ;   WcU-karapincIia,  Cingh. ;   Tanyinbo,  Burm. 

A  small  evergreen  tree.  Bark  thin,  white.  Wood  yellowish- 
white,  hard,  close-grained.  Pores  small,  scanty,  often  subdivided. 
Medullary  rays  fine,  sharply  marked.  Sharp  white  concentric  lines, 
often  running  into  each  other,  prominent. 

Central  and  Eastern  Himalaya;  Assam,  Khasia  Hills  and  Chittagong;  N.  Circars  ; 
Western  Coast ;  Burma,  Ceylon  and  the  Andamans. 

E  3355.    Tista  Valley,  Daijeeling  (Gamble). 

0.  MURRAYA,  Linn. 

Four  species.  One  is  a  shrub  of  Upper  Burma,  little  known,  M.  elongata,  DC ; 
another,  M.  Gleniei,  Thw. ;  Trimen  Fl.  Ceyl.  i.  220,  t.  22,  is  a  Ceylon  species,  rather  rare. 

Wood  hard,  yellowish-  or  greyish-white.  Pores  small.  MedvZlary 
rays  fine.     The  woods  of  the  two  species  differ  considerably. 

1.  M.  exotica,  Linn. ;  Fl.  Br.  Ind.  i.  502 ;  Roxb.  Fl.  Ind.  ii.  374 ;  Bedd.  FL  Sylv. 
xliv.;  Brandis  For.  Fl.  48;  Kurz  For.  Fl.  i.  190;  Gamble  Darj.  List  15;  Talb.  Bomb. 
List  31;  Trimen  Fl.  Ceyl.  i.  219.  Vem.  Marchula,  juti,  atal,  Hind.;  Marchi, 
Kumaon;  JufimersolOf  GsshwaX;  jBi7</ar,  Dehra  Dun ;  iTamtnt,  Beng. ;  Nagagolunga, 
Tel. ;  Kunti,  Bombay ;  Baket-berdr,  Gondi ;  Simali,  Nep. ;  Shitzem,  Lepcha ;  Thariatka, 
Burm. ;  MachcUla^  And. ;  Etteriya,  Cingh. 

A  shrub   or  small  tree.     Bark  thin,  grey.     TTood  \\^V.  ^^o^» 
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like  boxwood,  close-grained,  very  hard,  apt  to  crack.  Pores  \&ty 
small,  sometimes  in  short  radial  lines  of  2  or  3.  MeduUmy  rayn 
very  fine,  very  numerous.  Sharp,  white,  concentric  lines,  which 
frequently  run  into  each  other,  unevenly  spaced,  roughly  about  40  to 
50  per  inch. 

Outer  Himalaya  from  the  Jumna  to  Assam,  ascending  to  4500  ft. ;  Behar ;  South 
and  West  India;  Burma  and  the  Andaman  Islands.  Usually  in  underwood  in  ravines 
in  the  forest. 

The  wood  resembles  boxwood,  and  has  been  tried  for  wood-engraving,  for  which  it 
Keems  suitable  if  well  seasoned ;  it  is  also  used  for  the  handles  of  tools,  for  cabinets 
and  walking-sticks.  It  is  often  planted  for  ornament,  and  is  sometimes  called  **  satin- 
wood"  at  Port  Blair,  where  it  apparently  grows  to  a  considerable  size,  giving  squares  of 
10  ft.  long  and  4  in.  siding  (Heinig). 

Weight:  62  lbs.  per  cubic  foot  is  the  average  of  the  specimens;  Wallich  gives 

eilbs. 

lbs. 

C  3495.    Kolhdn  Forests,  Singbhum  (Gamble) — 

C  3949.    Rumpa  Forests,  Godavari,  3000  ft.  (Gamble)  .        .        .        .    _ 

B  3195.    Andaman  Islands  (Home,  1874,  No.  24) 63 

B  619.  „  „      (Gen.  Bar  well) 62 

No.  26,  Ceylon  Collection,  old ;  No.  32,  new  (Mendis)    .        .        .        .61 

2.  M.  K5nigii,  Spr.;  Fj.  Br.  Ind.  i.  503;  Bedd.  Fl.  Sylv.  xliv.;  Brandis  For.  FL 
48;  Kurz  For.  Fl.  i.  190;  Gamble  Darj.  List  14;  Talbot  Bomb.  List  31;  Trimen  FL 
(Jeyl.  i.  220.  Bergera  Kdnigii,  Linn.;  Koxb.  FJ.  Ind.  ii.  375.  Vem.  Qandla^gandi^ 
bowalay  Pb. ;  Harriy  katnim^  Hind. ;  Gontif  Eumaon ;  Gondela^  gani,  Garhwal ; 
Barsanga,  Beng. ;  Chanangi,  Hyderabad  ;  Gant,  Banda ;  Humwcih^  Mechi ;  Karsepah, 
karepak,  kari-vepa,  Tel.;  Kamwepila,  karivempu,  Tam. ;  Kari-hiv^Uy  Ean. ;  Kara- 
pinchoy  Cingh. ;  Kyaung  thwe,  Burm. 

A  small  tree.  Bark  grey  with  shallow  netted  fissures.  Wood 
greyish-white,  hard.  Pores  small,  sometimes  subdivided  or  arranged 
in  patches  of  light  tissue  in  a  somewhat  zigzag  concentric  pattern. 
Pores  in  some  lines  (?  annual  rings)  almost  continuous.  Medullary 
rays  fine,  very  numerous.  Concentric  white  lines  less  strongly  marked 
than  in  M.  exotica. 

Outer  Himalaya  from  the  Bavi  to  Assam;  Bengal,  South  and  West  India  and 
Burma. 

The  wood  is  durable,  and  is  used  for  agricultural  implements.  The  leaves  are 
used  to  flavour  curries. 

lbs. 

0  3265.    Sabaranpur  Bot.  Garden  (Duthie) 43 

D3798.    Ballipalle  Forests,  Cuddapah  (Gamble) — 


10.  CLAUSENA,  Burm. 

Nine  species.  C.  pentaphylloy  DC;  Fl.  Br.  Ind.  i.  503;  Brandis  For.  Fl.  49 
(Amyrta  pentaphylla^  Koxb.  Fl.  Ind.  ii.  247) ;  Vem.  Battanjote,  surpnykha,  teyrur^ 
Hind.,  is  a  pretty,  deciduous,  aromatic  shrub  of  the  forests  of  the  North- Western 
Provinces,  in  Eumaon  and  Oudh.  C.  indica.  Oliv. ;  Fl.  Br.  Ind.  i.  605;  Bedd.  Fl. 
Sylv.  xlv.;  Talbot  Bomb.  List  32;  Trimen  Fl.  Ceyl.  i.  221.  Vem.  Karivappilei, 
Tam. ;  Gorakotta,  Trav.  Hills,  is  a  small  tree  of  the  forests  of  the  Westem  Coast  and 
Ceylon,  whose  leaves  are  aromatic  and  eaten  in  curnes. 

t,  C.  exeavata,  Burm. ;  Fl.  Br.  Ind.  L  604 ;  Kurz  For.  Fl.  i.  188 ;  Gamble  Darj. 
List  16. 

A  shrub  or  small  tree.    Bark  thin,  smooth,  dark  brown.     Wood 
white,  soft    Pores  small,  scanty,  often  in  pairs  or  short  radial  lines. 
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MedvMary  rays  fine,  numerous.     White  concentric  lines  often  inter- 
rupted, but  very  closely  packed  radially. 

Eastern  sub-Himalayan  tract,  Eastern  Bengal  and  Burma. 
E  3354.    Sivoke,  Darjeeling  Terai  (Gamble). 

2.  C.  Willdenovii,  W.  and  A. ;  Fl.  Br.  Ind.  i.  606 ;  Bedd.  Fl.  Sylv.  xliv. ;  Gamble 
Daij.  List  15 ;  Talbot  Bomb.  List  32 ;  Trimen  Fl.  Ceyl.  222.  Vem.  Madanay,  Nep. ; 
Terh^nyok,  sidemnyoky  Lepcha ;  Mor  kurangiy  Eader ;   Weda-pana,  Cingh« 

A  small  tree.  Wood  white,  hard,  close-grained,  resembling  box- 
wood. Pores  small,  scanty,  in  patches  or  more  or  less  concentric 
lines  of  light  tissue.  Medullary  rays  fine,  white,  not  very  numerous, 
short.  Anmual  rings  marked  by  a  light  band  made  up  of  several  of 
the  concentric  lines  referred  to. 

Sikkim  Himalaya  up  to  2000  ft.;  Western  Ghdts  from  the  Konkan  southwards 
ascending  to  3000  ft. ;  drier  parts  of  Ceylon. 

The  leaves  are  aromatic  with  a  scent  of  aniseed.  Beddome  says  the  fruit  is 
*'  very  delicious,  as  large  as  a  large  cherry,  as  succulent  as  a  grape,  and  somewhat  of 
*  the  flavour  of  the  black  currant."  It  is  strange  that  such  a  wonderful  fruit  should 
not  be  in  regular  cultivation,  while  the  ''  Wampi/*  which  is  just  a  sub-acid  very 
small  cross  between  an  orange  and  a  lime,  should  be  common  in  orchards. 

lbs 

W4719.    Travancore  (Bourdillon) 61 

8.  CWampi,  Blanco;  Fl.  Br.  Ind.  i.  505;  Kurz  For.  Fl.  i.  189.  Cookia 
punctata,  ^nn,;  Roxb.  Fl.  Ind. ii. 382.  Vem.  Wampi  =  whung-pi, Chinese;  Ampeach, 
Oehra  Ddn. 

A  small  tree.  Bark  grey,  thin.  Wood  white,  hard,  close-erained. 
Pores  small,  numerous,  fairly  evenly  distributed  between  the  fine^ 
white,  numerous,  TnedvZlary  rays.  Distant  concentric  white  lines- 
which  look  like  annual  rings,  but  probably  are  not,  as  they  are  not 
continuous. 

A  cultivated  fruit  tree :  introduced  from  China. 

A  pleasant  sub-acid  fruit,  like  a  very  small  lime,  with  large  seeds  and  a  flavour  of 
orange.    Would  be  excellent  for  preserves,  but  is  apparently  not  very  well  known. 

Ibe. 

0  4745.    Forest  School  Garden,  Dehra  Dtin,  N.-W.  P.  (Babu  Birbal)     .    57 

11.  TRIPHASIA,  Lour.  T.  tHfoUata,  DC ;  Fl.  Br.  Ind.  i.  507 ;  Kurz  For.  FL  i. 
192 ;  Talbot  Bomb.  List  32,  is  a  small  thorny  shrub,  found  in  gardens  throughout 
India,  and  as  an  escape.  It  is  a  native  of  China.  The  fruit  is  eaten  and  is  made  into 
{.reserves  and  pickles  in  China.    Prain  records  it  even  from  Car  Nicobar. 

12.  LIMONIA,  Linn. 

Three  species.  L,  altemans,  Wall. ;  Fl.  Br.  Ind.  i.  508 ;  Kurz  For.  Fl.  i.  192,  is  a 
slender  unarmed  shrub  of  the  upper  mixed  and  occasionally  of  the  moist  forests  of  the 
Pegu  Toma,  usually  gregarious. 

Wood  hard,  light  yellow,  close-grained.  Pores  very  small.  Me- 
dvZlary  rays  very  fine  and  numerous.  Prominent  concentric  white 
lines. 

1.  L.  aeidissima,  Linn. ;  Fl.  Br.  Ind.  i.  607 ;  Bedd.  Fl.  Sylv.  xlv. ;  Brandis  For. 
FL  47 ;  Kurz  For.  Fl.  i.  192 ;  Talbot  Bomb.  List  32.     L,  crenulata,  Roxb.  Fl.  Ind.  ii. 
381 ;  Trimen  Fl.  Ceyl.  i.  223.     Vem.  Beli,  Hind. ;  Tor-elaga,  Tel. ;  Kawat,  Mar. ; 
Bharas9i,  Jeypore ;  Keiri,  kari,  Merwara ;  Belsian,  Palamow ;  Bhenta,  Uriya  •,  Nd-ibelav 
Slan. ;  TTithazOj  ihanatka,  Burm. 
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A  tree  or  small  tree,  thorny.  Bark  thin,  light  brown,  corky, 
slightly  cleft  vertically.  Wood  very  hard,  like  boxwood,  yellowish- 
white,  often  darker,  sometimes  even  dark  olive-grey  in  the  centre. 
Pores  small,  surrounded  by  pale  tissue,  solitary  or  arranged  in 
oblique  strings.  Medullary  rays  very  fine,  numerous,  uniform  and 
equidistant.  Numerous  concentric  rings  marked  by  white  lines  as 
in  Mv/rraya  exotica,  though  not  so  markedly  anastomozing. 

Outer  North- West  Himalaya  up  to  4000  ft. ;  Mongbyr,  Sonthal,  and  other  forests 
in  Behar;  drier  forests  in  Assam;  Upper  Burma  forests  down  to  Prome;  Central 
Provinces,  Chota  Nagpore,  Orissa,  Circars,  Deccan  and  Camatic,  common  in  dry 
deciduous  forests.     Scarce  in  Ceylon. 

Trimen  has  explained  that  the  proper  name  of  this  tree  should  be  Hesperethvaa 
crenulata,  R5m.,  but  as  this  is  not  a  critical  botanical  work,  I  prefer  to  adhere  to  the 
old  name.  The  tree  is  an  interesting  one ;  the  wood  is  a  very  likely  substitute  lor 
boxwood,  and  as  such  was  sent  to  the  Edinburgh  Forestry  Exhibition  in  188^,  but  no 
report  was  received.  Brandis  says  it  is  used  for  the  axles  of  oil-pressers  and  for  rice- 
pounders,  and  is  a  good  fuel ;  also  that  the  fruit  is  used  in  native  medicine,  and  as  an 
antidote  to  venomous  poisons.    Growth  variable,  3  to  10  rings  per  inch. 

IbB. 

0  3630,3570.    Khurdha  Forests,  Orissa  (Gamble) 61 

C  3645.    Palamow  Forests  (Gkunble) — 

C  3822.     Surada  Forests,  Ganjam  (G^amble) 63 

C  3846.    Kurcholy  Forest,  Gumsiir     „ 69 

0  4565.    Saharanpur  Bot.  Garden  (Qollan) 61 

2.  L.  alata,  W.  and  A. ;  Fl.  Br.  Ind.  i.  608 ;  Bedd.  Fl.  Sylv.  xlv. ;  Trimen  FL 
Ceyl.  i.  223.    Vem.  Tumpat-kurutidu,  Cingh. 

A  small  tree.  Bark  J  to  i  in.,  brown,  nearly  smooth.  Wood 
yellow,  hard,  close-  and  even-grained.  Pores  very  small,  more  scanty 
than  in  L.  acidissima.  Medullary  rays  very  fine,  clear,  numerous 
and  equidistant.  Concentric  lines  sharp,  white,  narrower  than  in 
L.  acidissima.     The  wood  is  almost  exactly  that  of  Murraya  eocotica. 

South  India  and  Ceylon,  chiefly  in  dry  country  like  the  Deccan  and  Carnatic. 

lbs. 

D  4161.    DomAl  Forests,  Kurnool  (Gamble) 64 

13.  LUVUNGA,  Hamilt.  Two  climbing  shrubs.  L,  scandensy  Ham.;  Fl.  Br. 
Ind.  i.  509  {Limonia  scandens,  Koxb.  Fl.  Ind.  iL  380),  is  a  large  thorny  scandent  shrub 
of  Eastern  Bengal ;  and  L,  eleutherandra,  Dalz. ;  Fl.  Br.  Ind.  i.  609 ;  Talbot  Bomb.  List 
32 ;  Tiimen  Fl.  Ceyl.  i.  224,  is  a  large  thorny  climber  of  the  Western  Ghdts  and 
Ceylon. 

14.  PARAMIGNYA,  Wight. 

Five  shrubs  or  climbers  of  Eastern  Bengal  or  Burma,  mostly  of  but  little  con- 
sequence. P.  longispina.  Hook.  f.  is,  according  to  Heinig  in  Sundarbans  Working 
Plan,  a  thorny  undershrub ;  Vem.  Ban-nebu,  Beog. 

1.  P.  monophylla,  Wight;  Fl.  Br.  Ind.  i.  510;  Kurz.  For.  Fl.  i.  193;  Gamble 
Darj.  List  15 ;  Talbot  Bomb.  List  33 ;  Trimen  Fl.  Ceyl.  i.  224.  Vem.  Natkanta, 
Nap. ;  Jhunoky  Lepcha ;  Kurwa  waguitif  Mar. ;  Banyeedy  Bombay ;  Wellangiriya^ 
Cangh. 

A  stout,  climbing,  evergreen  shrub.  Bark  white,  corky,  vertically 
cleft  Wood  white,  hard,  close-grained.  Pores  very  small  to  mode- 
jate-sized.  MedvUa/ry  rays  very  fine,  extremely  numerous.  Promi- 
nent, sharp,  white,  concentric  lines  at  unequal  distances  and  often 
joining  each  other. 
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N.-E.  Himalaya  at  2-5000  ft. ;  Khasia  Hills ;  Burma ;  W.  and  S.  India  and 
Ceykm. 

E  3295.    Babookhola,  Darjeeling,  5000  ft.  (Gamble). 

16.  ATALANTIA,  Correa. 

Ck>ntain8  six  small  trees  of  South  India,  Ceylon  and  Burma.  A.  racemosa,  W.  and 
A. ;  Fl.  Br.  Ind.  i.  512 ;  Bedd.  Fl.  Sylv.  xlvi. ;  Talbot  Bomb.  List  33 ;  Trimen  Fl 
CeyL  i.  226 ;  Vem.  Katta  naragamj  Tam.,  is  a  small  tree  of  South  India  and  Ceylon ; 
jL  caudata,  Hook.  f. ;  Fl.  Br.  Ind.  i.  513,  a  shrub  of  the  Khasia  Hills ;  and  A,  macrO' 
phyUoy  Knrz  For.  Fl.  i.  195,  an  everj^reen  tree  of  the  coast  forests  of  the  Andamans. 
A.  seylanica,  Oliv. ;  Fl.  Br.  Ind.  i.  512 ;  Bedd.  Fl.  Sylv.  xlvi. ;  Talbot  Bomb.  List  33 ; 
Trimen  FL  Ceyl.  i.  227 ;  Vem.  FeykuruntUy  Tam. ;  Yakinuran^  Cingh.,  is  a  small 
tree  or  branchiiig  bush  of  the  Western  Gbdts  of  S.  India  and  the  lov7  country  of 
Ceylon. 

t,  A  monophylla,  Correa ;  PL  Br.  Ind.  i.  511 ;  Bedd.  Fl.  Sylv.  xlvi. ;  Kurz  For. 
Fl.  i.  195  ;  Talbot  Bomb.  List  33 ;  Trimen  Fl.  Ceyl.  i.  226.  Vern.  -4mm  nim,  TeL ; 
Katyaiu,  Tam. ;  Ban  limhuy  mahdr  lirnUm^  Mar. ;  Nargunif  Tcata  narungd^  Uriya ; 
Motameri,  Palkonda ;  FerunkuruntUf  Tam. 

A  small  tree.  Wood  yellow,  very  hard  and  close-grained.  Pores 
very  small ;  single  or  in  pairs  in  radial  lines.  Medtulary  rays  very 
fine,  numerous ;  the  distance  between  the  rays  greater  than  the  trans- 
verse diameter  of  the  pores.  Numerous  white  concentric  lines  at  vary- 
ing distances.    The  wood  much  resembles  that  of  Murraya  exotica. 

• 

Sylhet  in  Eastern  Bengal;  dry  evergreen  forests  of  the  Deccan  and  Camatic  in 
Sonthern  India ;  dry  region  of  Ceylon ;  Upper  Burma. 

The  wood  is  recommended  by  Kurz  as  a  substitute  for  boxwood,  and  for  cabinet 
work  and  turning,  a  recommendation  which  I  fully  endorse.  A  considerable  number 
of  the  small  trees  of  this  Order  which  occur  mostly  in  the  dry  evergreen  forests  of 
the  Deccan  and  Carnatic  have  woods  suitable  for  engraving  purposes,  especially 
Murraya^  Limonia  and  Atalantia,  They  have  never  nad  the  trial  they  aeserve. 
When  sending  specimens  to  the  Edinburgh  Forestry  Exhibition  in  1884,  a  set  of  16 
species,  including  A.  monophylla,  was  sent  from  the  Madras  Forests,  and  it  was  asked 
that  they  might  be  reported  on,  but  no  notice  was  taken  of  the  request  (see  Exh.  Cat. 

N.C.  Madras,  p.  7). 

ib8. 

C  3515.    Khurdha  Forests,  Orissa  (Gamble) — 

C  3888.    Gumsur  Forests,  Ganjam     „ 56 

No.  10,  Salem  Collection 65 

2.  A.  missionis,  Oliv. ;  Fl.  Br.  Ind.  i.  513 ;  Bedd.  Fl.  Sylv.  xlvi. ;  Talbot  Bomb. 
List  33 ;  Trimen  Fl.  Ceyl.  i.  227.    Vern.  Kunmtu,  Tam. ;  Farnburu,  Cingh. 

A  small  tree.  Wood  yellowish-white,  moderately  hard,  close- 
grained.  Anniud  rings  marked  by  a  white  line  and  a  belt  of  more 
numerous  pores.  Pores  small,  uniformly  distributed.  Medidlary  rays 
fine,  wavy,  very  numerous,  uniform,  not  equidistant. 

South  India  and  Ceylon,  in  dry  evergreen  forest. 

The  wood  is  used  for  furniture  and  cabinet  work;  it  is  sometimes  variegated 
{Mendis). 

Ibe. 
No.  66,  Ceylon  Collection,  old  ;  No.  108,  new  (Mendis)  ....    48 

16.  CITRUS,  Linn. 

I  do  not  propose  here  to  go  into  the  difficult  question  of  the  forms  of  the  different 
coltivated  or  semi- wild  species  of  Citrus.  Those  who  are  interested  in  the  subject 
can  consult  the  excellent  account  of  the  genus  given  in  Brandis  ''  Forest  Flox^^^  Ocl^ 
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arraDgement  of  which  has  been  followed  by  Hooker  in  the  '*F1.  Br.  lod.''  The 
question  has  been  much  studied  by  Dr.  Bonavia^  and  a  very  full  account  of  the  various 
opinions  and  the  information  up  to  date  is  recorded  in  Dr.  Watt's  Dictionary,  vol.  ii. 
I  propose  to  consider  the  woods  under  the  three  species  as  described  in  the  "  Fl.  Br.  Jnd.'* 
(7.  medica,  Linn.^  the  Citron^  Lemon,  Sour  Lime  and  Sweet  Lime ;  C,  Aurantiumy  Linn., 
the  Orange,  and  C.  decumana,  Linn.,  the  Pumelo  or  Shaddock.  Besides  these,  (7. 
m/8trix,  DO  ;  Fl.  Br.  Ind.  i.  615  ;  Kurz  For.  FL  i.  196 ;  Trimen  Fl.  Ceyl.  i.  228 ;  Vem. 
SKcmkpot,  Burm.,  is  a  shrub  of  the  Khasia  hills,  found  in  woods  at  the  Living 
Bridge,  Moflong  and  Myrung  at  2-5000  ft. ;  in  the  hills  of  Martaban  and  Tenasserim  in 
Barma;  and  (probably  this  species)  wild  or  semi- wild  in  the  east  of  Ceylon. 
C.japonica,  Thunb.  is  the  **Kumquaty"  well  known  from  Chinese  preserves,  but  not 
usually  cultivated  in  India. 

1.  C.  mediea,  Linn. ;  Fl.  Br.  Ind.  i.  514 ;  Brandis  For.  FL  51 ;  Kurz  For.  Fl. 
i.  197 ;  Gamble  Daij.  List  15  ;  Talbot  Bomb.  List  33.    VerD.  Shankthakwa,  Burm. 

Var.  1.  medica  proper.     The  Citron.    Vem.  Bejaura^  Hind. ;    Begp^ira,  Beng. ; 

Karanphalf  Eumaon. 
Var.  2.  Limonum.    The  Lemon.    Vem.  Bara  nimbu^  Hind. ;  Koma  Tiehu,  Beng. 
Var.  3.  acida.    The  Sour  Lime.    Vera.  Lebu,  nehu,  limbuy  nimhu.  Hind.,  Beng. 
Var.  4.  Limetta.  The  Sweet  Lime.  Vem.  Mitha  nebuy  Hind. ;  Amritphal,  Eiunaon. 

A  shrub.  Bark  yellowish-white,  thin.  Wood  light  yellow,  mode* 
lately  hard.  Pores  small,  subdivided  or  in  small  radial  groups  of 
1  to  3,  occasionally  joined  by  faint  tangential  lines.  Medvllary  rays 
fine,  numerous.     Concentric  white  lines  distant. 

Wild  in  places  throughout  India :  valley  of  Dehra  Dun  and  Lower  Himalaya  east 
to  Sikkim ;  hills  of  the  C.P.  near  Pachmarhi ;  Westem  Gbdts ;  Sitakund  hill  near 
Chittagong ;  Khasia  Hills.    Cultivated  everywhere. 

0  4812.    Nakraunda  Swamp,  Dehra  Ddn  (Gamble)        .        .        .        .52 
E3348.    Darjeeling  Hills  (Gamble) — 

Nordlinger's  Sections,  vol.  11  (C  medica^  L.  and  C.  Limoniumy  Hiss.). 
Hough's  "  American  Woods,"  vol.  v.  No.  104  (C.  Limonium), 

2.  C.  Aurantium,  Linn. ;  Fl.  Br.  Ind.  i.  615 ;  Brandis  For.  Fl.  53, 672 ;  Kurz  For. 
FL  i.  197 ;  Gamble  Darj.  List  15 ;  Talbot  Bomb.  List  34.  The  Orange.  Vem.  Narangi, 
naringi,  santaraj  humla  nehu,  Hind. ;  Jairum,  Kumaon  ;  Janmera,  jaTtiera,  Garhwed  ; 
Suntala,  Nep. ;  Silum,  Lepcha ;  Narangi^  Mar. ;  KitcJUi,  Tam. ;  Kittali,  Tel. ;  Shaung* 
pang,  Magb. ;  Letninaw^  Burm. 

A  small  tree.  Bark  thin,  greenish- ffrey.  Wood  yellowish-white, 
moderately  hard,  close  and  even-grained.  Fores  small,  scanty,  joined, 
as  in  (7.  medica,  by  white  tangential  lines,  only  here  they  are  more 
conspicuous;  they  occasionally  join,  forming  concentric  circles.  Me- 
dvMary  rays  fine,  very  numerous,  equidistant. 

Wild,  or  apparently  so,  in  valleys  in  Garhwal,  Kumaon,  Sikkim  and  the  Khasia 
Hills,  up  to  about  4000  ft. ;  also  E.  slopes  of  Nilgiris.    Cultivated  everywhere. 
Skinner,  No.  48,  gives  W  =  49  lbs.,  P  =  767. 

E  3371.    Rajabhatkhawa,  W.  Ddars  (Gamble). 

Nordlinger's  Sections,  vol.  4 ;  also  vol.  11  (C  vulgaris,  Riss.  and  C.  nobiUsy 

Lour.). 
Hough's  **  American  Woods,"  vol.  v.  No.  103. 

8.  C.  decumana,  Linn. ;  Fl.  Br.  Ind.  i.  516 ;  Roxb.  Fl.  Ind.  iii.  393 ;  Brandis 
For.  Fl.  55 ;  Gamble  Darj.  List  15 ;  Talbot  Bomb.  List  34.  The  Pumelo  or  Shaddock. 
Vem.  Batavi  nimbu,  maha  nimbu,  chakdtra.  Hind. ;  Kaljemi,  Nep. ;  Lumbo,  Lepcha ; 
Shouktono,  Burm. 

A  small  tree.  Bark  thin,  greyish-brown  or  greenish.  Woodr 
white  or  yellowish-white,  hard^  close-grained.    Pores  small,  arranged 
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in  wavy  tangential  white  patches  more  prominently  than  in  either  of 
the  other  two  species.    MedvJIla/ry  rays  fine,  numerous. 

Cultivated  throughout  India,  having  been  originally  introduced  from  Java. 

lbs. 
0  4510.    Forest  School  Garden,  Dehra  Diin  (Babu  Birbal)     .        .        .45 

17,  FERONIA,  Correa. 

1.  F.  Elephantum,  Correa;  Fl.  Br.  Ind.  i.  516;  Roxb.  Fl.  Ind.  ii.  411 ;  Bedd.  Fl. 
Sylv.  t.  121 ;  Brandis  For.  Fl.  56 ;  Kurz  For.  Fl.  i.  198 ;  Gamble  Darj.  List  15 ; 
Talbot  Bomb.  Li«t  34 ;  Trimen  Fl.  Ceyl.  i.  228.  The  Wood-apple.  Vem.  Bilin,  kait, 
kcU-bdlj  Hind.;  Kath-bel,  Beng.;  Kabit,  Melghat;  Koito,  Uriya;  Caw^y  Bombay; 
Vallanga^  vela,  kavU,  Tel. ;  Velagd,  elaka^  yellanga,  vellam,  vila,  vilatti.  Tarn. ;  BUwar^ 
Kan. ;  Kawat,  Mar. ;  Divml,  Cingh. ;  Thibin,  Burm. 

A  deciduous  tree.  Bark  dark  grey  or  nearly  black.  Wood 
yellowish-  or  greyish-white,  hard,  rores  small  or  moderate-sized, 
ringed,  subdivided  or  in  small  patches,  often  filled  with  resin. 
MmuUa/ry  rays  short,  white,  prominent,  moderately  broad.  Annual 
Hngs  marked  by  a  white  line  and  the  fewer  pores  of  the  autumn 
wood. 

Dry  open  forests  from  the  Bavi  eastwards  and  southwards  through  Central  India 
and  the  Deccan ;  Guzerat,  the  Konkan  and  Kanara ;  Prome  District  in  Burma ;  dry 
region  of  Ceylon,  where  common. 

Wood  used,  according  to  Brandis,  for  housebuilding,  naves  of  wheels,  oil-crushers 
and  agricultural  implements.  Skinner,  No.  74,  gives  W  =  50  lbs.,  P  =  645 ;  Cunning- 
ham gives  W  =  49  lbs.,  P  =  623 ;  O'Connell  (1886,  Madras)  gives  W  =  54,  a  =0-00895. 
It  gives  a  gum  similar  to  gum  arable.    The  pulp  of  the  fruit  is  acid,  and  is  made  into 

jelly ;  the  large  grey  fruit  may  be  seen  for  sde  in  most  Indian  bazaars. 

lbs. 
E  2487.    Royal  Bot.  Garden,  Calcutta  (King)    .    — 
D  4030.    Madras         .        .        .        •        .        .45  (not  a  good  specimen) 
Nordlinger's  Sections,  vol.  9. 

18.  AEGLE,  Correa. 

1.  A.  MarmelOS,  Correa ;  Fl.  Br.  Ind.  i.  516 ;  Roxb.  Fl.  Ind.  579 ;  Bedd.  Fl.  Sylv. 
t.  161 ;  Brandis  For.  Fl.  57 ;  Kurz  For.  Fl.  i.  198 ;  Gamble  Darj.  List  15 ;  Talbot 
Bomb.  List  34.  The  Bael  tree.  Vern.  Bel^  Hind. ;  Bela,  Beng. ;  Mahaka,  Otondi ; 
Bela,  Kurku ;  Vilva,  mlvam.  Tarn. ;  Maredu,  patir,  marat,  Tel. ;  Bilapatri,  Kan. ; 
Baelo,  Uriya ;  Belana,  Khond ;  Marudu,  Palkonda ;  Maika,  Gondi ;  Lohagdsi,  K61 ; 
Singjo,  Son  thai ;  Kuvalam,  Mai. ;  Okshit,  Burm. 

A  small  tree  with  thorny  branches.  Bark  J  in.  thick,  outer 
substance  soft,  grey,  exfoliating  in  irregular  flakes.  Wood  yellowish- 
white  or  greyish-white,  hard,  with  a  strong  aromatic  scent  when 
fresh  cut;  no  heart  wood.  Pores  small,  ringed,  in  small  groups  of  2  or 
3  together,  sometimes,  but  not  always,  more  numerous  in  the  autumn 
wood.  Medullary  rays  wavy,  fine,  short,  white,  numerous,  uniform 
and  equidistant.  Annu/d  rings  marked  by  distinct  lines,  and  often 
by  a  continuous  belt  of  pores. 

Sub-Himalayan  forests  from  the  Jhelum  eastwards ;  Central  and  South  India,  scarce 
in  Western  India ;  Burma.    Always  in  the  dry  forests.    Often  cultivated. 

Weight  40  to  50  (Brandis) ;  Wallich  gives  49  lbs. ;  specimens  examined  average 
56  lbs.  An  analysis  of  the  ash  showed  that  out  of  2*65  lbs.  of  ash  in  100  lbs.  of  steam- 
dry  wood  2*16  lbs.  consisted  of  calcium  carbonate. 

The  tree  is  not  often  cut,  as  it  is  chiefly  valued  for  its  fruit,  the  pulp  of  ^Yivi^i  S& 
used  medicinally  in  diarrhoea  and  dysentery,  as  a  sherbet  and  as  a  con^et^e^^^^V^'CL^ 
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well  when  dry.    The  wood  is  used  in  construction,  for  the  pestles  of  oil  and  sugar- 
mills,  naves  and  other  parts  of  carts,  and  for  agricultural  implements  (Brandis). 

The  young  leaves  and  shoots  are  eaten  hy  the  caterpillar  of  the  hutterfly,  Papilio 
erithoniuSf  Cramer.  The  leaves  are  used  in  Sivaite  religious  ceremonies,  and  the  wood 
is  used  for  sacrificial  fires  (U.  N.  Kaujilal). 

lbs. 
P    441.    Ajmere — 

O    248,  268.    Garhwal  (1868) 57  and  60 

C  1176.    Ahiri  Reserve,.  Central  Provinces  (B.  Thompson)     .  .62 

C  2785.    Melghdt,  Berar  (Brandis) 62 

C  3790.    Surada  Forests,  Ganjam  (Gamble) 51 

E  2486.    Royal  Bot.  Garden,  Calcutta  (Kiug) 

E    638.    Goalpara,  Assam  (Mann) 53 

B    564.    Prome,  Burma  (Ribbentrop) 60 

Nordlinger's  Sections,  vol.  9  (Tab.  11.  5). 


Order  XXYI.    SIMARUBEiE. 

A  small  Order,  containiug  eight  Indian  genera,  trees  or  shrubs,  almost  always  with 
bitter  bark,  and  often  with  bitter  wood.  QuaBsia  wood  is  the  produce  of  Quassia 
amara,  L.  and  Picrcena  excelsa,  Ldl.,  trees  of  the  West  Indies.  The  Lignum-vitas  wood 
is  given  by  Guaiacum  officiancUe,  L.,  occasionally  cultivated,  as  in  Calcutta  and  Madras. 

The  genera  belong  to  two  Tribes,  viz. — 

Tribe  I.  Simarube»       .        .        .    Ailanthus,  Samadera,  Picrasma,  Brucea, 

Eurycoma,  Suriana. 
„  II.  Picramniesd    .         .        .    Harrisonia,  Balanites. 

Wood  white  or  yellow,  soft.  Pores  moderate-sized.  MedvUa/ry 
rays  moderately  broad  to  broad.     That  of  Balanites  is  anomalous. 

1.  AILANTHUS,  Desf. 

Besides  the  two  species  described,  a  third,  A,  grandis,  Prain  in  Ind.  For.  xxviii. 
131 ;  Vem.  GoguZf  Nep.,  has  just  been  cQscovered  in  Assam  and  the  Darjeeling  Hills! 
It  is  a  very  large  tree,  120  ft.  in  height.  A.  glandulosa^  Desf.,  is  a  lofty  tree,  indi- 
genous in  Japan,  but  occasionally  planted  both  in  Europe  and  in  Northern  India. 
It  grows  rapidly,  throwing  up  abundant  root-suckers,  and  has  for  that  reason  been 
emploved  in  plantations  made  to  clothe  barren  stony  hills  in  the  south  of  France. 
It  is  also  often  employed  as  an  avenue  tree,  and  is  cultivated  in  gardens. 

Wood  white,  soft.  AnnvAJtl  rings  marked  by  rows  of  large  pores. 
Pores  in  the  spring  wood  large ;  in  the  rest,  small  or  moderate-sized, 
scanty.     Medvllary  rays  few,  moderately  broad.  • 

1.  A  exeelsa,  Koxb.  Fl.  Ind.  ii.  450 ;  FI.  Br.  Ind.  i.  518 ;  Bedd.  Fl.  Sylv.  xlix. ; 
Brandis  For.  Fl.  58 ;  Talbot  Bomb.  List  35.  Vem.  Arwa^  Meywar ;  Maha  rukh,  Hind., 
Mar. ;  Mdrup,  marukh,  Berar ;  Feru,  pee,  Tam. ;  Fedu,  pey,  pedda,  pedda  manu^ 
TeL;  Oormt-katvat,  Tnahanimf  Uriya;  Ghor-karam^  Palamow;  FeddamandUy  Pal- 
konda. 

A  large  tree.  Bark  light  greyish-brown,  fibrous  or  granular, 
rough.  Wood  white,  soft.  Pores  large,  scanty,  subdivided,  ringed. 
MeduUary  rays  brofiid,  numerous,  close,  the  distance  between  them 
less  than  the  transverse  diameter  of  the  pores. 

From  the  Ganges  southwards,  Ghota  Kagpore,  C.P.,  K,  Gircars,  Ehand^,  Guze- 
rat,  Deccan  and  Gamatic.    Often  planted,  and  very  easy  of  cultivation. 

The  light  wood  is  used  for  fishing-floats,  catamaransTrough  raft-like  boats  used  on 
the  Goromandel  coast),  sword-handles,  spear-sheaths.  Weight  about  25  lbs.  per  cubic 
foot    The  bark  is  used  as  a  febrifuge  and  tonic. 
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lbs. 

0  2784.    Melghdt,  Borar  (Brandis) — 

C  3449.    Betlah  Forest,  Palamow  (Gamble)  ......— 

G3d41.    Ganjam  Forests  (Gamble) 23 

0  4404.    Chanda,  C.P.  (Lowrie) — 

No.  4,  Salem  Oollection 28 

2.  A.  malabarica,  DO ;  Fl.  Br.  Ind.  i.  518 ;  Bedd.  Fl.  Sylv.  t.  122 ;  Brandis 
For.  Fl.  58;  Kurz  For.  Fl.  i.  200;  Talbot  Bomb.  List  35;  Trimen  Fl.  Oeyl.  i.  230. 
Vem.  Peru,  Tam.,  Tel. ;  Bhup,  haga-dhup,  gogvl-dhup,  KaD. ;  Matti  pdlj  Anamalais ; 
Thumoy  Trav.  Hills;  Kambaluy  ivaUnling,  OiDgh. 

A  large  deciduous  tree.  Bark  thick,  rough.  Wood  white,  very 
soft  and  spongy.  Pores  large,  scanty,  subdivided.  MedvUary  raya 
short,  moderately  broad,  the  distance  between  the  rays  being  greater 
than  the  trajisverse  diameter  of  the  pores. 

Forests  of  the  Western  Ghdts  up  to  5000  ft. ;  Burma,  rare  in  Pegu.  Often  planted 
in  South  India  for  ornament. 

A  fine  ornamental  tree.  The  wood  is  not  nsed.  The  tree  gives  a  gum  resin  which 
is  used  medicinally,  especially  in  dysentery.  For  Mr.  Brough ton's  report  on  an  analysis 
of  it,  see  Beddome,  1. 122. 

lbs. 
W746.    South  Kanara  (Cherry) 23 

2.  SAMADERA,  Gaertn. 

1.  S.  indica,  Gaertn. ;  Fl.  Br.  Ind.  i.  519 ;  Bedd.  Fl.  Sylv.  xlix. ;  Kurz  For.  Fl. 
i.  200;  Talbot  Bomb.  List  35;  Trimen  FL  Ceyl.  i.  231 ;  Vem.  Samadara,  Cingh.; 
KaringottOy  MaL ;  Kath^,  Burm. 

A  small  tree.  Bark  pale,  transversely  cracked.  Wood  light  yellow, 
soft,  no  heartwood.  Pores  small,  very  scanty.  Medullary  rays  very 
fine,  uniform,  closely  packed. 

Sonth  India  and  Ceylon ;  usually  on  the  coast  in  salt  or  brackish  water-channels. 

An  interesting  tree,  whose  bark  is  nsed  as  a  febrifuge.  The  wood  also  is  bitter, 
like  Qnassia.  On  the  Travancore-Cochin  coast  it  is  much  used  for  making  clogs.  The 
seeds  give  an  oil,  used  for  lightiDg. 

lbs 

W3907.    Cochin  (Gamble) 27 

No.  76,  Ceylon  Collection,  old ;  No.  122,  new  (Mendis)    ....    26 

3.  PICRASMA,  Bl. 

Three  species  are  described  in  the  Fl.  Br.  Ind.,  and  Kurz  adds  another,  which, 
however,  though  he  gives  no  synonyms,  must  include  one  of  those  of  the  Fl.  Br.  Ind. 
King,  however,  has  set  matters  right  in  his  '*  Materials  for  a  Flora  of  the  Mai.  Penins." 
(Joum,  As.  8oc.  Beng.  Ixii.  ii.  228),  where  he  explains  that  P.  nepalensis,  Benn.  and 
B.  andamanica,  Kurz  are  both  referable  to  P.  javanica,  Bl. 

1.  P.  quassioides,  Benn. ;  Fl.  Br.  Ind.  i.  520 ;  Brandis  For.  Fl.  59.  Vern.  Tuthai, 
tithu,  halaf  Pb. ;  Charangi,  Hind. ;  Karui,  Jaunsar. 

A  small  tree.  Bark  light  brown,  rather  smooth,  shining,  thin. 
Wood  bright  yellow,  moderately  hard,  sapwood  white.  Annual  rings 
well  marked  by  a  line  of  pores  in  the  autumn  wood.  Pores  moderate- 
sized,  unevenly  scattered  except  on  the  line  of  the  annual  rings. 
MedvUary  rays  fine  to  moderately  broad,  short,  distant,  forming  on  a 
radial  section  a  pretty  silver-grain. 

Forests  of  the  higher  hills  of  the  West  Himalaya  from  the  Chenab  to  Nepal,  in 
ravines  imder  forest  of  deodar,  oak,  firs,  et<;.,  at  6-8000  ft. 
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The  bark  and  wood  are  bitter,  and  are  used  in  native  medicine  as  a  tonic;  the 
growth  is  slow^  16  rings  per  inch  of  radius. 

lbs. 

H.  4413.    Deota,  Tehri-Garhwal,  7500  ft.  (Gamble)       ....    32 

'  2.  P.  javanica,  BL;  Fl.  Br.  Ind.  i.  520;  Kurz  For.  FI.  i.  201.  P.  nepalensis, 
Benn. ;  Fl.  Br.  Ind.  i.  520 ;  Gamble  Daij.  List  15.  P.  andamanica,  Kurz ;  Fl.  Br.  Ind. 
i.  620.    Vern.  TungchiVy  Lepcha ;  Thityu,  Burm. 

An  evergreen  tree.  Wood  white  or  yellowish- white,  soft.  Pores 
small,  uniformly  distributed,  joined  by  fine  concentric  lines.  Medvl- 
la/ry  rays  short,  fine. 

East  Himalaya  at  about  5000  ft. ;  Khasia  Hills ;  forests  of  Martaban  and  Tenas- 

serim ;  Andaman  Islands. 

lbs. 

B  1977.    Andamans  (Kurz,  1866) 27 

4.  BRUCEA,  Mill.  Two  bitter  shrubs.  B.  sumatrana,  Roxb.  Fl.  Ind.  i.  449; 
FL  Br.  Ind.  i.  521 ;  Kurz  For.  Fl.  i.  202,  is  a  large  evergreen  shrub  of  Assam,  Tenas- 
serim  and  the  Andaman  Islands.  B.  mollis.  Wall. ;  Fl.  Br.  Ind.  i.  521 ;  Kurz  For.  Fl.  1. 
202;  Gamble  Daij.  List  15,  is  a  shrub  of  the  North-East  Himalaya  and  Sylhet, 
ascending  to  6000  ft. ;  also  of  the  Kachin  Hills,  the  Karen  Hills  and  the  mountains  of 
Tenasserim  in  Burma. 


5.  EURYCOMA,  Jack. 

1.  E,  longifolla.  Jack ;  Fl.  Br.  Ind.  i.  521 ;  Kurz  For.  Fl.  i.  202. 

A  small  tree.  Bark  thin,  greyish-brown,  peeling  off  in  small  flakes 
and  with  very  narrow  fine  horizontal  markings.  Wood  greyish - 
white,  soft  to  moderately  hard.  Pores  moderate-sized,  scanty,  resi- 
nous.    Medullary  rays  fine,  distinct,  numerous,  stopping  at  the  pores. 

Tenasserim  and  the  Andaman  Islands. 

The  bark  is  bitter,  and  is  used  in  the  Malay  Archipelago  as  a  febrifuge. 

Straits  Settlements :  Col.  and  Ind.  Exhibition,  1886 — Kew  Museum. 
„  — Kew  Museum  (Ridley). 

6.  SURIANA,  Linn.  S.  maritima,  Linn. ;  Fl.  Br.  Ind.  i.  522 ;  Trimen  Fl.  Ceyl.  i. 
232,  is  a  sea-coast  shrub  with  thick  velvety  branches  and  yellow  flowers.  It  is  appa- 
rently scarce,  as  Kurz  does  not  mention  it,  and  Trimen  says  it  has  only  been  found 
in  Ceylon  at  Jaffna  and  Trincomalee.    It  is  found  in  the  Laccadive  Islands. 

7.  HARRISONIA,  Brown. 

1.  H.  Bennettii,  Hook,  f.;  Fl.  Br.  Ind.  i.  519 ;  Kurz  For.  Fl.  i.  203.  Vern.  Tabu, 
Burm. 

A  small  thorny,  deciduous  tree,  the  stem  armed  with  small  spines 
on  large  corky  excrescences,  as  in  ToddaZia  and  Pterolobium,  Ba/rk 
thin,  greyish-white,  with  many  small  circular  or  oblong  lenticels  when 
young;  when  older  brown  with  rounded  bosses.  Wood  moderately 
hard,  sapwood  white,  heartwood  brown  streaked  with  black.  Anm^al 
rings  marked  by  a  pale  line.  Pores  moderate-sized,  often  subdivided 
into  two  or  three,  evenly  distributed,  numerous.  MedvUary  rays 
fine,  regular.     Pith  large. 

Dry  forests  of  Upper  Burma,  the  Prome  District  and  Martaban. 
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lbs. 
B  4855.    Yabe  Reserve,  Mag  we,  Burma  (S.  E.  Jenkins) ....    — 

B4874.    Myittha,  Burma 68 

B5000.    Minbu,  BurmH  (Calthrop) 56 

8.  BALANITES,  Delile. 

i.  B.  Roxburghii,  Planch. ;  Fl.  Br.  Ind.  i.  522 ;  Brandis  For.  Fl.  59 ;  Kurz  For. 

Fl.  L  204.    B.  cegyptiaca^  Delile ;  Bedd.  Fl.  Sylv.  1.  Ximenia  cegyptiacoj  Boxb.  Fl. 

Ind.  ii.  253.    Vern.  Hinguy  ingua,  hingol^  hingota^  Hind. ;  Garrcth,  Gondi ;    Gariy 
ringrif  Tel. ;  Nanjunda^  Tarn. ;  Hingan^  hingUj  Mar. 

A  small  tree.  Bark  grey,  i  in.  thick.  Wood  yellowish-white, 
moderately  hard,  no  heartwood,  no  annual  rings.  Pores  small  or 
moderate-sized,  scanty,  distributed  in  irregular  bands  and  groups.* 
Med/uUary  rays  short,  moderately  broad ;  on  a  radial  section  visible 
as  narrow  plates,  the  pores  being  also  well  marked  as  wavy  lines  on 
that  section. 

Drier  parts  of  India  and  Burma. 

This  tree  is  characteristic  of  black  cotton  soils,  but  is  found  on  other  dry  soils  also. 
It  is  readily  recognized  by  its  ashy-green  foliage.  The  wood  is  used  for  walking-sticks 
and  for  fueL  From  the  seed  a  fixed  oil  is  expressed.  The  seeds,  bark  and  leaves  are 
used  in  native  medicine,  and  the  kernel  of  the  fruit,  filled  with  gunpowder,  in  fire- 
works.   The  pulp  of  the  fruit  is  used  to  clean  silk  in  Bajputana  (Duthie). 

Ibe. 

P    450.    Ajmere 48 

C  1171.    Ahiri  Reserve,  Central  Provinces  (li.  Thompson)      .        .        .  — 

C  4466.    Chanda  District,  C.  P.  (Lowrie) — 

D4205.    Kistna  District  (Gamble) 48 

Nordlinger's  Sections,  vol.  6  (B.  agyptiam)  (Tab.  II.  6). 

Order  XXVII.    OCHNACEiE. 

Two  genera,  Ochna  and  Gomphia,  all  trees  or  shrubs  with  simple  leaves  and  bright 
yellow  conspicuous  flowers. 

1.  OCHNA,  Linn. 

Seven  or  eight  species.  O.  Wight iana,  Wall.;  Fl.  Br.  Ind.  i.  524;  Bedd.  Fl. 
Sylv.  li. ;  Trimen  Fl.  Ceyl.  i.  233  ;  Vern,  Kat-karai,  Tam.;  Bo-kera,  Cingh.,  is  a  tree 
oi  evergreen  forests  in  Travancore  and  the  low  country  in  Ceylon,  with,  according  to 
'I'rimen,  a  light,  soft,  pale  yellow  wood.  O.fruticulosa,  Kurz  For.  Fl.  206,  is  a  stunted 
dwarf  shrub  of  Eng-deing  and  other  open  forests  in  Burma ;  while  0.  pumila,  Ham.  is 
a  small  dwarf  shrub  of  the  sub-Himalayan  tract,  principally  in  Sdl  forests  and  especially 
common  in  the  Darjeeling  Terai  and  Western  Duars,  where,  in  places  commonly  over- 
run by  jungle  fires,  the  thick  rootstock  sends  up  annual  stems  with  large  bright  yellow 
conspicuous  flowers.  0.  rii/escensy  Thw. ;  Trimen  Fl.  Ceyl.  i.  234,  is  a  small  endemic 
tree  or  shrub  of  Ceylon. 

Wood  reddish-brown,  even-grained.  Fores  small,  uniformly  dis- 
tributed. Medullary  rays  not  prominent,  moderately  broad,  short, 
giving  a  pretty  silver-grain. 

*^  The  arrangement  of  these  groups,  which  contain  from  two  to  twelve  or  more  pores  of 
all  sizes,  is  very  interesting  if  only  on  account  of  their  irregularity.  Sometimes,  too,  they 
are  between  the  medullary  rays,  sometimes  the  medullary  rays  pass  through  them,  and 
t«gain  sometimes  they  stop,  and  may  begin  again  or  not  afterwards.  The  cellular  tissue 
also  is  curious;  sometimes  it  is  loose,  and  the  cells  are  large;  sometimes  the  cells  are 
very  small  and  the  texture  thick,  but  the  patches  of  either  texture  make  more  or  less  con- 
centric ziezag  bands.  The  plate  is  probably  from  an  African  specimen,  but  the  wood 
ot'  the  Inaian  tree  is  the  same. 
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1.  0,  squarrosa,  Linn. ;  Fl.  Br.  Ind.  i.  623 ;  Roxb.  Fl.  Ind.  ii.  643 ;  Bedd.  Fl. 
Sylv.  1. ;  BrandiB  For.  Fl.  60 ;  Kurz  For.  Fl.  i.  205  ;  Talbot  Bomb.  List  36 ;  Trimen 
Fl.  Ceyl.  i.  233.  Vera.  Sunari,  yerra^juviy  Tel. ;  Chilanti,  Tarn. ;  NaroUy  mvdah^ 
Kan. ;  Konidri,  ndbunisero,  Uriya ;  Mal-kera,  Cingb. 

A  small  tree.  Bark  brown,  thin,  smooth.  Wood  reddish-brown, 
moderately  hard,  close-grained.  Pores  very  small,  numerous,  regular, 
in  the  spaces  between  the  moderately  broad  but  not  prominent 
medvUary  rays,  which  give  a  pretty  silver-grain. 

Dry  forests  of  Central  and  Soutbera  India :  on  tbe  east,  especially  common  in 
Orissa,  tbe  Gircars  and  Ceded  Districts  ;  on  tbe  west,  in  tbe  forests  of  tbe  Konkan  and 
Kanara,  botb  near  tbe  sea  and  inland  up  to  2000  ft.,  more  scarce  to  tbe  soutb  ;  Sban 
Hills  and  Prome  Hills  in  Burma ;  dry  country  of  Ceylon. 

Tbe  wood  is  wortby  of  attention  for  inlaying  and  carving,  but  requires  careful 
seasoning,  as  it  warps  badly.  It  is  used  for  walking-sticks.  Weigbt  about  50  lbs. 
per  cubic  foot. 

lbs. 

C  1305.    Gumsiir  Forests,  Ganjam  (Dampier) 51 

C  3541,  3639.    Kburdba  Forests,  Orissa  (Gamble) 46 

C  3781.    Kurcboly  Forests,  Granjam  (Gamble) 51 

Var.  glauca.  0,  Gambleif  King  MS.  in  Herb.  Calc.  Vern.  Kukti-moi,  kuka-mogi^ 
Tel. 

Wood  like  that  of  0.  squarrosa,  but  hark  thicker,  pores  larger,  and 
there  are  bands  of  darker  wood  at  intervals  which  show  well  on  a 
tangential  section. 

Tbis  is  a  small  tree,  very  common  in  places,  especially  on  tbe  bills  of  Cuddapah  and 
on  Kambakam  billin  Cbingleput.  It  bas  very  glaucous,  nearly  sessile  leaves,  tufted 
at  tbe  ends  of  mucb  tbicker  brancbes,  and  small  almost  umbellate  panicles  on  tbe  old 
wood.  But  tbe  flowers  resemble  tbose  of  0.  squarrosa.  It  may  prove  to  be  a  separate 
species,  as  I  bave  always  tbougbt  it  to  be.    It  likes  drier  localities  and  more  rocky 

sites  than  does  0.  squarrosa. 

lbs. 
D  3799.    Horsleykonda,  Cuddapab,  4000  ft.  (Gamble)   ....    60 

2.  0.  WaUlchll,  Plancb ;  Fl.  Br.  Ind.  i.  524  (part) ;  Kurz  For.  Fl.  i.  205.  Vern. 
Yodaya,  Burm. 

A  deciduous  tree.  Wood  reddish-brown,  hard,  close-grained.  Pores 
small^  rather  scanty,  between  the  fine  to  moderately  broad  meduUa/ry 
rays.    A  pretty  silver-grain. 

Tropical  forests  of  Martaban  and  Tenasserim ;  less  common  in  tbe  Pegu  Yoma. 

lbs. 

B  3132.    Burma  (Brandis,  1862) 54 

8.  0.  andamaniea,  Kurz  For.  Fl.  i.  205. 

A  small  deciduous  tree.  Wood  red.  hard,  similar  in  structure  to 
that  of  0.  squarrosa. 

Tropical  and  moister  upper  mixed  forests  of  tbe  Andamans. 

lbs. 

B  1978.    Andaman  Islands  (Kurz  1866) 68 

No.  13,  Ceylon  Collection,  new  (Mendis),  called  **  Bokda  " — Sandoricum,  is  probably 
an  Ockna,  perbaps  0.  Wightiana,  but  Trimen  says  tbat  botb  species  bave  a  "  pale 
yellow  "  wood,  while  No.  13  is  reddisb-brown,  witb  tbe  structure  of  0.  squarrosa. 

2.  GOMPHIA,  Schreb. 

Two  species.  G.  sumatrana.  Jack ;  Fl.  Br.  Ind.  i.  525 ;  Kurz  For.  Fl.  i.  206,  Ib  a 
small  tree  of  tbe  sea-coast  of  Tenasserim. 
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1.  G.  angrustifolia,  Vahl ;  Fl.  Br.  Ind.  i.  525 ;  Bedd.  Fl.  Sylv.  li. ;  Trimen  PL 
Ceyl.  i.  235.    Vem.  Ba-kera,  Cingh. 

A  small  branching  tree.  Wood  reddish-brown,  hard,  close-  and 
even-grained,  cuts  easily.  Pores  very  small,  very  numerous,  regularly 
distributed.  MeduUary  rays  fine  to  moderately  broad,  very  numerous, 
regular. 

Evergreen  forests  of  the  Western  Ghdts  and  Coast ;  low  country  of  Ceylon. 
Ceylon — Int.  Exhn.,  1862  (Kew  Museum). 


Order  XXYIII.    BUSSEBACEiE. 

Six  genera,  mostly  trees,  some  of  them  of  large  size,  a  few  important  for  timber, 
others  important  in  forest  economy.  They  are  mostly  resinous,  and  the  Order  con- 
tains the  trees  which  give  the  fragrant  resins  myrrh  and  frankincense. 

Genera :  Boswellia,  Gkruga,  Balsamodendron,  Bursera,  Canarium,  Filicium. 

In  accordance  with  Trimen's  opinion,  I  have  placed  Frotium  under  Bahamo^ 
dendron ;  but  I  have  not  followed  Engler  (DC  Monog.  Phan.  iv.)  in  transferring  both 
Balsamodendron  and  Frotium^  W.  and  A.  to  Commiphora,  Jacq.  and  Bur  sera  to  FrO' 
tium,  Burm.  To  make  such  a  change  might  be  coofusing,  but  it  apparently  has  been 
accepted  in  the  *'  Index  Kewensis." 

Wood  soft  or  moderately  hai'd  {Filicium  very  hard).  Pores 
small  or  moderate-sized,  uniformly  distributed.  MedvUary  rays  fine, 
distant. 

1.  BOSWELLIA,  Roxb. 

1.  B.  serrata,  Roxb.  ex  Colebr.  in  As.  Res.  ix.  379 ;  Fl.  Br.  Ind.  i.  528  ;  Talbot 
Bomb.  List  36.  B,  thuri/era,  Roxb.  Fl.  Ind.  ii.  383 ;  Brandis  For.  Fl.  61,  673 ;  Bedd. 
Fl.  Syly.  lii.  B.  glabra,  Roxb.  Fl.  Ind.  ii.  384;  Bedd.  Fl.  Sylv.  1. 124.  Vem.  Salhe, 
salai,  saiga.  Hind. ;  Guggar,  salaia  guggar,  Kumaon  ;  Salla,  bor-salai,  ganga,  Grondi ; 
Lvhan,  sdlai,  Beng. ;  Kungli^  gngulu,  kundriJeam,  inorada.  Tarn. ;  Anduku,  anduga, 
parangi,  Tel. ;  Salai,  salphuUia,  Mar. ;  Chitta,  Kan. ;  Sdlgd,  Sonthal ;  Saler,  Jeypore. 

A  deciduous  tree,  often  large,  sometimes  only  moderate-sized, 
often  gregarious.  Bark  J  in.  thick,  yellow  or  greenish-yellow,  ex- 
foliating in  small  hard  irregular  flakes  or  thin  plates.  Wood 
moderately  hard,  smooth :  sapwood  white ;  heartwood  brown  (dark 
greenish-brown,  cf.  Ind.  For.  vi.  328),  sometimes  very  small,  so  that  the 
wood  has  been  described  as  white,  but  when  present  rather  handsome, 
often  streaked  in  darker  and  lighter  bands.  Pores  scanty,  moderate- 
sized,  often  subdivided,  often  containing  resin.  Medullary  rays 
moderately  broad,  very  short,  not  very  numerous. 

Common  on  dry  hills  throughout  India ;  commencing  from  the  Sutlej,  it  follows  the 
southern  slopes  of  the  Siwaliks  of  Umballa  and  Sabaranpur  and  the  lower  hills  east- 
wards to  Nepal.  It  is  common  throughout  the  deciduous  forests  of  Rajputana,  Behar, 
the  C.P.,  Khandesb,  Orissa,  the  Circars,  Deccan  and  Camatic,  preferring  the  driest, 
hottest  exposures  and  rocky  hills,  especially  trap.    Not  in  Assam,  Burma  or  Ceylon. 

This  is  an  important  forest  tree,  for  it  grows  where  others  of  greater  commercial 
value  refuse  to  thrive,  and  often  forms  considerable  forests  to  itself  alone,  reproducing 
freely  both  by  seed  and  in  coppice.  Its  timber  has  been,  rather  unjustly,  considered 
of  poor  quality,  but  I  have  seen  some  pieces  of  it,  and  especially  a  piece  cut  by  Mr. 
A.  F.  Ghradon  in  the  Sabaranpur  Siwaliks,  which  were  quite  handsome  (see  also  *'  An 
*  apology  for  Salai " — Ind.  For.  vi.  328).  Good  pieces  of  the  wood  are  fairly  durable 
and  not  much  liable  to  the  attacks  of  white  ants.  It  has  been  tried  for  sleepers,  but 
the  results  were  probably  not  very  good.    It  is  a  good  fuel,  but  burns  <\u\ck\^  vci  ^ta»5\ 
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pieces,  slowly  and  with  much  smoke  in  big.  The  weis^ht  of  the  wood  varies  from 
28  lbs.  to  42  lbs.  per  cubic  foot  according  to  quality ;  Brandis  gives  30  to  35  lbs.  It 
gives  a  quantity  of  a  green  gum-resin  from  wounds  in  the  bark ;  and  this,  which  is  a 
kind  of  frankincense,  has  an  agreeable  scent  when  burnt,  and  is  used  for  incense 
(Ldbanu),  but  it  is  not,  as  H.  T.  Colebrooke  (As.  Res.  ix.  377,  1807)  and  T.  Fleming 
,(As.  Res.  xi.  158, 1810)  have  supposed,  the  real  frankincense,  which  is  given  by  various 
species  of  Boswellia  growing  in  Arabia  and  Somaliland  (Birdwood  in  Trans.  Linn,  Soe. 
zxvii.  111).  The  gum  is  also  used  medicinally  as  a  diaphoretic  and  astringent  and  to 
make  ointment  for  sores.  The  foliage  is  said  to  be  used  as  cattle  fodder  in  Merwara 
(Duthie),  but  this  may  be  a  mistake. 

Fernandez  (Man.  Ind.  Sylv.  99)  says  that  the  Salai  forms  pure  forest  where  the 
amount  of  iron  in  the  soil  becomes  marked,  as  it  is  in  places  on  the  dry  trap  and  sand- 
stone hills  of  Central  India.  He  specially  remarks  on  its  capability  of  withstanding 
the  effects  of  forest  fires ;  its  immunity  from  being  browsed  or  lopped  for  fodder  on 
account  of  its  too  resinous  leaves ;  its  power  of  withstanding  insolation  and  drought 
and  its  preference  for  localities  where  frosts  are  not  serious ;  and  its  great  powers  of 
reproduction  by  seed,  by  coppice  and  by  suckers.  It  is,  consequently,  a  valuable  tree 
in  the  process  of  reclothing  dry  hills  where  vegetation  is  poor  and  complete  protection 
against  overcutting,  grazing  and  fire  is  not  always  feasible. 

lbs. 

P  3215.  Nagpahar,  Ajmere — 

0  4828.  Saharanpur  Siwaliks  (Gradon) 42 

C  1112.  Ahiri  Forest,  C.P.  (R.  Thompson)       ....     36 

C  2780.  Melghit  Forest,  Berar  (Brandis)  .        .        .        .28  (sapw.) 

C  3680.  Palamow,  Chota  Nagpore  (Gkimble)     .        .        .        .28  (sapw.) 

D  4140.  Sandur  Forests,  Bellary  „  ....    49  (wet) 

Nordlinger's  Sections,  vol  8  (Tab.  III.  1). 


2.  GARUGA,  Roxb. 

1.  G.  pinnata,  Roxb.  Fl.  Ind.  ii.  400 ;  Fl.  Br.  Ind.  i.  528 ;  Bedd.  Fl.  Sylv.  1. 118  ; 
Brandis  For.  Fl.  62,  t.  13 ;  Kurz  For.  Fl.  i.  207  ;  Gamble  Darj.  List  16  ;  Talbot  Bomb. 
List  36.  Vern.  Kha/rpaty  katula^  kilmira,  sarota.  Pb. ;  OJiogar,  kaikar,  Hind. ;  Til- 
modi,  kanman,  Kumaon ;  Gurja,  Banda ;  Kaikar^  kaikra^  ghunja,  mahdrut,  C.P. ; 
Junif  kharpat,  nil  bhadi,  Beng. ;  Mohi,  sampotri,  Uriya ;  Gia,  Mechi ;  Dahdahbi,  Nep. ; 
McUdit,  i^rri^  Lepcha ;  Oendeli  poma,  Ass. ;  Chitompa,  Gdro ;  Mroung-shishaf  Magb  ; 
GarugOy  gdrgd,  Tel. ;  Gupni,  gharri^  kekra,  Gt)ndi ;  KarHr,  Sonthal,  Bhumij ;  Kikur^ 
Kharwar ;  Niajowa,  K61 ;  Kosomaroj  Ghatwal ;  Kosivmba,  Mai  Pahari ;  Sompotri  dop^ 
Khond  ;  Kcthud,  kekda,  Berar ;  Kekkeda,  Kurku ;  Karre  vemhuy  Tam. ;  Kuruk,  kudaJc^ 
kangkur,  kakad^  Mar. ;  Haldbalagif  Kan. ;  Chinyok,  Burm. 

A  large  deciduous  tree.  Bark  1  in.  thick,  soft,  red  inside,  grey 
or  brown  outside,  exfoliating  in  large  irregularly  shaped  scales.  Wood 
variable :  sapwood  white,  large ;  heartwood  reddish-brown,  moderately 
hard,  even-grained.  Pores  large,  not  numerous,  often  subdivided, 
sometimes  filled  with  resin,  MmvUary  rays  short,  moderately  broad ; 
on  a  radial  section  visible  as  narrow  horizontal  plates,  and  giving  a 
pretty  silver-grain. 

Very  widely  distributed  in  forests  almost  throughout  India;  found  from  the 
Umballa  Siwalik  hills  eastwards,  and  in  the  lower  hills  and  valleys  of  the  Himalaya 
up  to  over  3000  ft.,  to  Assam;  throughout  Central,  Western  and  Southern  Lidia, 
usually  in  deciduous  forests ;  mixed  forests  all  over  Burma ;  the  Andaman  and  Gocos 
Islands. 

This  is  another  tree  of  not  very  great  timber  value,  but  of  considerable  forest  impor- 
tance as  an  associate  with  Teak  and  S41,  and  as  a  useful  kind  on  account  of  its  power 
of  seed  and  coppice  reproduction.  Its  wood,  too,  like  that  of  Boswelliaf  has  been  much 
undervalued,  for  when  grown  into  a  big  tree  it  gives  a  rather  handsome  reddish-brown 
heartwood  of  good  quality  quite  fit  for  furniture.  But  it  is  most  usually  found  as  a 
comparatively  small  tree  with  little  or  no  heartwood,  and  then  the  wood  is  of  poor 
quidity,  not  durable  and  naturally  rejected.    It  is  a  bad  fuel.    The  weight  of  the  wood, 


OEDBELA   BBBRAT*. 


(.Mag»ifi«d  »}  Mmw.) 


^ 
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4.  BURSERA,  Linn. 

1.  B.  serrata,  Colebr. ;  Fl.  Br.  Ind.  i.  530 ;  Brandis  For.  Fl.  61 ;  Kurz  For.  Fl.  i. 
208.  Limonia  pentagyna,  Roifl).  Fl.  Ind.  ii.  382.  VerD.  Murtenga^  Ass. ;  Sorupotri 
mot,  Uriya;  UrrnH,  &)nthal;  Sari,  Mai  Pahari;  Saradi,  Khond;  Chitreka,  Tel.; 
Thadi,  Burm. 

A  large  evergreen  tree.  Wood  hard,  sapwood  light  brown,  heart- 
wood  red,  close-grained.  Pores  small,  uniformly  distributed.  Me- 
dvMary  rays  fine,  red,  making  a  good  silver-grain. 

Forests  of  the  Gr&ro  Hills  and  Chittagong;  Hajmehal  Hills,  Sonthal  Parganas, 
Ghota  Nagpore  and  Northern  Circars  down  to  the  Godavari,  usually  along  streams. 
Very  common  in  the  Saranda  Forests,  in  Ganjam  and  Rumpa.  In  Burma,  along 
streams  in  tropical  forests  of  Pegu  and  Martaban,  extending  north  to  Myitkyina. 

It  is  strange  that  Beddome  makes  no  mention  of  this  conmion  Clrcar  tree,  so 
common  in  valleys  and  along  watercourses.  It  gives  a  useful  wood,  said  by  Kurz  to 
be  good  for  furniture. 

lbs. 

B    313.    Burma  (1867) 46 

B  2226.    Andamans  (doubtful,  but  structure  similar)     .        .        .        .37 


5.  CANARIUM,  Linn. 

About  nine  species,  all  large  trees  of  a  resinous  character.  Three  of  them  are  only 
known  from  the  Andaman  Islands,  two  from  Ceylon,  two  from  Assam,  oce  from  Sikkim, 
and  one,  a  very  conspicuous  common  tree,  from  S.  India.  C,  reziniferum,  Brace  ; 
King  in  Journ.  As.  Soc.  Beng.  Ixii.  ii.  188 ;  Yern.  DhUna,  dhtia,  Ass.,  is  also  a  large 
tree  of  Assam  and  the  Khasia  Hills,  giving  a  resin  which  is  used  for  torches.  (7. 
euphyllum,  Kurz,  C.  coccineo-hractecUum,  Kurz,  and  C.  Manii,  King,  are  large  trees 
of  the  Andaman  Islands. 

1.  C.  sikMmense,  King  in  Journ.  As.  Soc.  Beng.  Ixii.  ii.  187 ;  Gkimble  Darj.  List 
16.    Vem.  Qoguldhupy  Nep. ;  Narockpa,  Lepcha. 

A  tall  tree  with  straight  cylindrical  stem.  Bark  light  coloured, 
hard,  thin,  rough  with  horizontal  wrinkles.  Wood  shining,  white 
when  fresh  cut,  turning  grey  on  exposure,  soft,  even-grained,  does 
not  warp,  but  decays  readily.  Pores  scanty,  large,  often  oval  and 
subdivided,  prominent  on  a  vertical  section.  MedvZlary  rays  fine, 
the  silver-grain  conspicuous. 

Sikkim,  in  tropical  valleys  at  1-3000  ft. 

This  is  a  beautiful  tall  tree,  with  clean  grey  bole,  very  straight  and  cylindrical ; 
it  was  formerly  very  common,  but  is  now  scarce,  perhaps  because  the  wood  has  been 
largely  used  for  tea-boxes  and  shingles.  It  yields  a  clear  amber-coloured  brittle  resin, 
used  for  incense. 

Ibe. 

E    703.    Great  Rangit  Valley,  Darjeeling,  3500  ft.  (Manson)         .        .    28 
E3592.    Sukua  Forest,  Darjeeling  (Gamble) — 

2.  C.  bengalense,  Roxb.  Fl.  Ind.  iii.  136;  Fl.  Br.  Ind.  i.  534;  Kurz  For.  Fl.  i. 
209.    Vem.  Neribi,  Ass. 

A  tall  evergreen  tree.  Bark  ^  in.  thick,  rather  smooth,  greyish- 
white,  with  numerous  lenticels,  peeling  off"  in  small  round  thick  flakes. 
Wood  soft,  sapwood  yellowish-white,  heartwood  reddish-brown. 
Pores  large,  scanty,  often  subdivided,  prominent  on  a  vertical  section. 
Medtdlary  rays  fine,  not  numerous,  giving  a  satiny  silver-grain. 
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Assam,  Sylhet  and  mixed  forests  of  the  Pegu  Yoma. 

A  fine  tree,  not  very  well  known,  but  the  wood  seems  good.  It  clearly  does  not 
warp,  and  looks  suitable  for  planking  for  tearboxes  and  other  purposes.  The  tree 
gives  a  clear  brittle  amber-coloured  resin  which  resembles  copal,  but  is  apparently  not 
tised  (Roxb.). 

lbs. 

E4886.    Assam  (Babu  Tara  Kisor  Gupta) 39 

a  C.  Sta?ictum,  Roxb.  Fl.  Ind.  iii.  138 ;  Fl.  Br.  Ind.  i.  534 ;  Bedd.  Fl.  Sylv.  t. 
128;  Talbot  Bomb.  List  37.  The  Black  Dammar  tree.  Vern.  Karapa  kongiliam, 
karang  kunthrikam,  Taui. ;  Manda  dhiip,  raldhup,  Ean. ;  Thdli,  Mai. 

A  very  large  deciduous  tree.  Bark  grey,  roughish.  Wood 
moderately  hard,  heartwood  pink,  sapwood  greyish-white.  Pores 
moderate  -  sized,  scanty,  often  subdivided.  MeavMary  rays  fine, 
numerous. 

Evergreen  forests  of  the  West  Coast  up  to  about  5000  ft. 

This  handsome  tree  is  one  of  the  most  conspicuous  trees  in  the  forests  of  the 
Western  Gh^ts,  especially  when  coming  into  new  leaf,  for  the  young  leavers  are  of  a 
bright  crimson  colour,  very  hairy,  and  like  red  velvet.  The  timber  is  little  used,  but 
the  resin,  which  is  ''obtained  by  the  barbarous  and  destructive  method  of  cutting 
'gashes  in  the  lower  part  of  the  stem  and  then  setting  it  on  fire  ^'  (G.  King),  is  a  con- 
siderable article  of  trade.  For  Mr.  Broughton's  analysis  of  this  resin,  see  Beddome 
under  1. 128.    Bourdillon's  experiment  of  1896  gave  for  the  wood :  W  =  35,  P  =  523. 

lbs. 

W  4533, 4614.    Travancore  (Bourdillon)         .        .        .        .        44  and  32 

4.  C.  zeylanicum,  Bl. ;  FL  Br.  Ind.  i.  532 ;  Bedd.  Fl.  Sylv.  Iii. ;  Triraen  Fl.  Ceyl. 
1.  239.    Vern.  PakktlipcU,  Tarn. ;  Kekuna,  Cingh. 

A  large  resinous  tree.  Bark  thin,  pale,  smooth.  Wood  light 
greyish-brown,  soft.  Pores  small,  evenly  distributed.  Medullary 
rays  moderately  broad. 

Low  country  in  the  moist  region  of  Ceylon. 

The  whole  tree  is  fragrant,  and  gives  a  clear  gum-resin,  used  to  burn  for  fumigation 
and  for  light.  The  oily  seeds  are  eaten.  Weight  28  lbs.  per  cubic  foot.  The  wood 
is  used  for  packing-cases  and  coffins  (Mendis). 

No.  69.    Ceylon  Collection,  new  (Mendis). 

5.  C.  bPUnneum,  Bedd.  Fl.  Sylv.  1. 127 ;  Fl.  Br.  Ind.  i.  531 ;  Trimen  Fl.  Ceyl. 
i.  238,  t.  23.     Vern.  MaJM-bulumora,  Cingh. 

A  large  resinous  tree  with  buttressed  trunk.  Bark  rough,  blackish. 
Wood  soft,  sapwood  grey,  heartwood  light  red.  Pores  moderate- 
sized,  often  transversely  barred,  scanty.  Medullary  rays  fine,  not 
numerous,  inconspicuous. 

Upper  zone  of  moist  low  country  in  Ceylon. 

Trimen  says  the  pulp  of  the  fruit  is  pleasant,  but  rather  bitter,  the  seeds  being 
very  bitter. 

Ceylon,  Int.  Exhn.,  1862 — ^Kew  Museum. 

6.  C.  commune,  Linn. ;  Fl.  Br.  Ind.  i.  531 ;  Trimen  Fl.  Ceyl.  i.  240.  The  Java 
Almond.    Vern.  Bata-kektma,  Cingh. 

A   very  large  tree.     Wood  greyish-white,   soft,  smooth.    Pores 

moderate-sized,    scanty.      MedvUary    rays    brown,    moderate-sized, 

not  numerous. 

A  Malay  tree,  introduced  into  and  cultivated  occasionally  in  India  and  Ceylon. 
The  seeds  are  eaten  as  a  substitute  for  almonds. 

Ibe. 

D  4134.    Agri-Horticultural  Gardens,  Madras  (Steavenson)    .        .        .    ^1 
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6.  FILICIUM,  Thwaites. 

1.  F.  decipiens,  Thw.;  Fl.  Br.  Ind.  i.  539;  Bedd.  Fl.  Sylv.  1. 129;  Trimen  Fl. 
Ceyl.  i.  240.  Vera.  Katu  puveras,  athalanghi,  Tarn. ;  Vol  murichha,  nirvali,  niroli^ 
Trav.  Hills ;  Fehimhiya,  Cingh. 

An  evergreen  tree  with  elegant  fem-like  leaves.  Wood  very 
hard,  heartwood  red.  Pores  small,  in  groups  or  short  radial  lines. 
Medullary  rays  fine,  numerous,  at  unequal  distances. 

Forests  of  the  Western  Ghdts  from  the  Nilgiris  southwards  and  up  to  5000  ft., 
abundant  in  the  Anamalais ;  low  country  of  Ceylon. 

A  very  handsome  tree,  often  cultivated.  Wood  strong,  useful  for  building. 
Bourdillon's  experiments  of  1896  gave :  W  =  59  lbs.,  P  =  902.  Trimen  mentions 
having  measured  trees  of  10  ft.  in  girth  in  Ceylon. 

lbs. 

W4622.    Travancore  (Bourdillon) 65 

No.  70,  Ceylon  Collection,  old  (Mendis) 68 

(No.  114,  Ceylon  Collection,  new,  is  a  grey  wood,  of  dififerent  character.) 


Order  XXIX.    MELIACEiE. 

A  very  important  Order  to  the  Indian  Forester,  considering  that  it  contains  such 
valuable  timber  trees  as  the  Toon  and  Satin  wood,  not  to  mention  others.  But  it  is  a 
difficult  Order  to  describe,  because,  chiefly  owing  to  the  imperfection  of  material  from 
the  great  evergreen  forests,  but  also  to  diversity  of  opinion  as  to  the  limits  of  species, 
there  is  still  much  confusion.  I  have,  after  some  consideration,  thought  it  best,  on 
the  whole,  to  adopt  the  arrangement  given  in  Bentham  and  Hooker's  *'  Genera  Plan- 
tarum  "  and  the  Fl.  Br.  Ind.,  instead  of  that  of  C.  de  CandoUe's  monograph  ("  Mono- 
graphisB  Phanerogamaram,"  vol.  i.  1878),  with  such  further  alterations  as  may  have 
been  introduced  by  Sir  G.  King  in  his  '*  Malay  Contributions."  The  Meliaoele  are 
renowned  for  their  bitter  tonic  and  astringent  qualities,  and  for  the  excellence  of  the 
timber  given  by  almost  all  the  species.  Roughly  speaking,  the  Mahogany  wood,  so 
well  known,  may  be  taken  as  the  type  of  a  Meliaceous  wood,  for  most  of  the  other 
woods  of  the  Order  approximate  to  it  more  or  less  in  colour,  texture,  scent  and 
properties. 

The  Order  is  divided  into  four  tribes,  containing  21  genera,  of  which  one  is  intro- 
duced— 

Tribe    I.  Meliese      ....    Turrsoa,  Naregamia,  Munronia,  Melia, 

Cipadessa. 
„      II.  Trichilieaj  .        .        .    Dysoxylum,Chisocheton,Sandoricum, 

Aglaia,    Lansium,     Pseudocarapa, 
•  Amoora,  Walsura,  Heynea,  Beddo- 

mea,  Carapa. 

III.  Swietenieee         .        .        .    Swietenia,  Soymida,  Chickrassia. 

IV.  CedrelesB    ....    Cedrela,  Chloroxylon. 

It  may  be  noted  that  many  authors  separate  Azadirachta  from  Melia,  some  split 
up  Cedrela  into  Cedrela  and  Toona,  and  other  changes  of  less  interest  have  been  made 
in  recent  works.  I  think  it  best,  however,  in  this  work,  to  adhere,  as  far  as  possible^ 
to  the  names  to  which  Forest  ofiQcers  are  most  accustomed. 

Ehaya  senegalenns,  Juss.  is  the  ^  African  mahogany,"  now  much  imported  for 
fiuniture  purposes  from  the  west  coast  of  Africa  to  Europe. 

Wood  usually  red,  sometimes  yellow  or  grey,  more  rarely  white^ 
sometimes  with  irregular  concentric  bands  of  loose  texture.  Pores 
various,  rather  scanty,  generally  moderate-sized.  MedvMary  rays 
usually  moderate-sized. 
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Tribe  L    MELIEiE. 

1.  TURRiEA,  Linn.    Two  species,  shrubs  or  trees,  rather  imperfectly  deRcribed. 
r.  vtmw,  Linn. ;  FJ.  Br.  Ind.  i.  541 ;  Talbot  Bomb.  List  38,  is  fomid  on  the  Konkaa 
Ghto  of  Western  India,  apparently  chiefly  on  lava-heaps ;  while  T.  villosa,  Benn. ; 
FL  Br.  Ind.  i.  542  ;  Talbot  Bomb.  List  38,  is  found  in  Guzerat,  about  Mahabaleshwar 
in  the  moist  forests  of  N.  Kanara  and  in  the  Anamalai  Hills  of  Coimbatore. 

2.  NAREGAMIA.  W.  and  A.  N.  alata,  W.  and  A. ;  Fl.  Br.  Ind.  i.  542,  is  a 
small  glabrous  undershrub  of  the  Western  Gh^ts  from  the  Konkan  southwards. 

3.  MUNRONIA,  Wight.  M.  WcHlicMi,  Wight ;  FL  Br.  Ind.  i.  543 ;  Kurz  For.  Fl. 
1.  211 ;  Gamble  Darj.  List  16,  is  a  small,  pretty,  pink-flowered  shrub  of  the  Sikkim- 
Hunalaya,  the  Khasia  Hills,  the  Nilgiris,  and  the  Pegu  Yoma.  M.  rmmila,  Wight ; 
Fl  Br.  Ind.  i.  543 ;  Trimeo  Fl.  Ceyl.  i.  242 ;  Vern.  Bin-kohimba,  Oingh.,  is  a  Ceylon 
endemic  shrub  giving  a  bitter  tonic. 

4.  MELIA,  Linn. 

Four  species.  King  explains  how  M,  excelsa.  Jack  probably  belongs  to  some  other 
genos. 

1.  H.  indica,  Brandis  For.  Fl.  67.  M,  Azadirachta,  Linn. ;  Fl.  Br.  Ind.  i.  544 ; 
Roxb.  Fl.  Ind.  ii.  394 ;  Bedd.  Fl.  Sylv.  t.  13  (14  by  mistake) ;  Kurz  For.  Fl.  i.  212 ; 
Talbot  Bomb.  List  38.  Azadirachta  indica,  A.  Juss. ;  C.  DC  Monog.  i.  459 ;  Trimen 
FL  Ceyl.  i.  244.  The  Neem  or  Margosa  tree.  Vern.  Azad-darakht,  neb,  Pers. ;  Nim, 
Hind. ;  Betain,  Kumaon ;  Agas,  Palamow ;  Limbo,  C.P. ;  Kohumha,  Guz. ;  Nimuri^ 
Sindi ;  V^m,  vempu,  Tam. ;  Yapa,  yepa,  taruka^  vempa,  Tel. ;  Limb,  nimhay.  Mar. ; 
Bevina,  bevu,  heb-bevu,  kirri  bevu,  Kan. ;  Tamaka,  thinbaw-tamaka,  Burm. ;  Kohomba^ 
Cingh. 

A  large  tree.  Bark  grey,  with  numerous  scattered  tubercles. 
Wood  hard,  close-grained ;  sapwood  grey,  heartwood  red.  Annual 
lyings  doubtful :  the  wood  shows  alternating  bands  with  numerous 
and  with  fewer  pores ;  also  pale  concentric  lines,  but  whether  these 
are  annual  rings  is  doubtf  uL  Pores  scanty,  moderate-sized  and  large, 
often  oval  and  subdivided  ;  visible  on  a  vertical  section.  MedvZlary 
rays  fine,  numerous,  white,  prominent,  bent  outwards  where  they 
touch  the  pores ;  the  distance  between  the  rays  less  than  the  trans- 
verse diameter  of  the  pores.  The  wood  is  scented ;  it  much  resembles 
mahogany. 

If  wild  anywhere  in  India,  it  is  probably  so  in  the  forests  of  the  Carnatic  and  in 
parts  of  the  Deccan,  perhaps  also  in  the  drier  inland  forests  of  Burma ;  elsewhere  it  is 
planted  or  has  come  up  self-sown  from  planted  trees.  It  is  only  found  in  avenues  and 
gardens  and  about  villages  in  Northern  or  Western  India.  J.  W.  Oliver  says  it  is 
"  wild  and  cultivated  in  Upper  Burma." 

A  very  important  Indian  tree,  held  in  great  estimation  by  the  natives,  who  use  its 
leaves  very  largely  in  medicine,  as  food  and  in  their  religious  ceremonies.  Indeed, 
almost  every  part  of  the  tree  has  its  use — the  bark,  the  leaves,  the  flowers,  the  seeds 
and  the  oil  they  give,  the  gum,  the  wood,  all  have  their  uses  in  medicine  or  as  food 
(see  Watt's  "  Diet.  Econ.  Prod.,"  vol.  v.).  It  is  an  excellent  avenue  tree,  giving  shade 
in  the  hot  season  when  other  trees  are  bare.    It  thrives  on  the  black  cotton  soil. 

The  weight  and  transverse  strength  have  been  determined  by  the  following  experi* 
ments:— > 
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Weight 
inlbe.      Value  of  P. 

Puckle  in  1859,  three  experiments,  with  bars  2"  x  1"  x  1",  found    49  639 

Skinner  in  1862,  No.  19 „        50  720 

Cunningham  in  1854,  two  experiments,  with  bars  2'  x  1"  x  1"     „        52  587 

Fowke  in  Catalogue,  South  Kensington  Museum,  1859    .        „        45  315 

Wallich „        46  — 

Molesworth  in  '*  Graphic  Diagrams  for  Strength  of  Teak 

Beams'* „        50  736 

E  =  2900 

Bourdillon,  Travancore,  1896 „        45  961 

O'Connell,  Madras,  1886 50  — 

a  =  001401 

The  average  weight  may  be  taken  at  from  50  to  52  lbs.  per  cubic  foot. 
The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.S.,  for  the  Imperial  Institute, 
on  Ceylon  woods,  gave  the  following  results  (Imp.  Inst.  Joum.,  May,  1899)  : — 

Weight 47-32  lbs.  per  cubic  foot. 

Besistance  to  shearing  along  the  fibres         .        .  1326  lbs.  per  square  inch. 

Crushing  stress 2*987  tons  per  square  inch. 

Coefficient  of  transverse  strength ....  5*125  „  „ 

Coefficient  of  elasticity 495  „  „ 

The  rate  of  growth  is  feirly  good ;  some  specimens  gave  5  rings  per  inch  of  radius. 

The  wood  is  durable ;  it  is  used  for  the  construction  of  carts,  iu  ship-building  and 
for  making  agricultural  implements,  and  in  South  India  for  furniture.  It  is  held  sacred 
by  Hindus,  and  idols  are  made  of  it.  The  use  of  it  in  furniture  is  believed  to  keep  off 
moths  and  other  insects.  The  bark  is  bitter  and  is  used  as  a  febrifuge.  The  leaves  are 
made  into  a  poultice  for  ulcers.  The  gum  is  clear,  amber-coloured  and  used  as  a 
stimulant.  The  seeds  are  employed  to  kill  insects  and  for  washing  the  hair.  The  fruit 
gives  a  fixed,  acrid,  bitter,  yellow-coloured  oil,  which  is  used  to  bum,  but  smokes  badly 

in  burning ;  it  is  also  used  in  medicine  as  an  antiseptic  and  anthelmintic. 

lbs. 

P     463.    Ajmere  (sapwood) 48 

C  3647.    Daltonganj,  Palamow  (Gramble) — 

D  3910.     Gooty,  Anantapur  „        (much  sapwood)     .         .        .46 

D  4200.    Cuddapah  (Higgens) 52 

D  1053.    Salem,  Madras  (Beddome) 53 

No.  11,  Salem  Collection 59 

No.  75,  Ceylon  Collection,  new  (Mendis) — 

Nordlinger's  Sections,  vol.  5  (called  M.  Azedarach)  (Tab.  III.  2). 

2.  H.  Azedaraeh,  Linn. ;  Fi.  Br.  Ind.  i.  544 ;  Boxb.  Fl.  Ind.  iL  395  (also  M.  sem- 
pervirens,  Sw.);  Bedd.  Fl.  Sylv.  t.  14  (13  by  mistake);  Brandis  For.  Fl.  68;  Kurz 
For.  Fl.  i.  212;  Gamble  Darj.  List  16;  Talbot  Bomb.  List  39.  The  Persian  Lilac, 
Bastard  Cedar  or  Bead  tree.  Vem.  Darachk^  Kuram  Valley ;  Cheiny  kachein,  Sutlej ; 
Drek,  hakdin,  hakdyan,  hetairiy  deikna,  hakarja.  Hind.;  Beknoiy  Jaunsar;  Bitan, 
Kumaon  ;  Denkan,  Garhwal ;  Bitraya/n,  Dotial ;  Maha  Umbo,  media  nim^  muhli,  C.P. ; 
Bakainuy  Nep. ;  Fefri,  padrai.  Mar. ;  Mallay  vemhu,  Tarn. ;  Taraka  vepa^  makdnimj 
TeL ;  Bei^u,  chik  hivu,  heb-hivu,  Kan. ;  Thamaga,  Burm. 

A  deciduous  tree.  Ba/rk  grey  or  greyish- brown,  with  long  shallow 
vertical  fissures.  Wood  soft ;  sapwood  yellowish  white ;  heartwood 
red.  AnnvxiL  rings  marked  by  a  broad  belt  of  large  pores,  the  outer 
part  of  each  annual  ring  containing  a  few  smaller-sized  pores  which 
are  joined  by  irregular,  wavy,  concentric  bands  of  soft  tissue.  Me- 
dvUary  rays  moderately  broad;  visible  in  the  silver-grain  as  long 
rough  plat^  Pores  very  prominent  on  a  longitudinal  section,  often 
filled  with  resin. 

Said  to  be  indigenous  in  the  sub-Himalayan  tract  up  to  6000  ft.,  but  this  is 
doubtfuL     J.  L.   Stewart,  in  ''Punjab  Plants,^  says  he  never  saw  it  truly  wild 
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anywhere.  Stocks  described  it  as  wild  in  Baluchistan.  Elsewhere  it  is  commonly 
cultiyated  all  over  India  and  Burma,  away  to  the  Shan  Hills. 

The  wood  is  useful  and  pretty.  Brandis,  Beddome  and  Eurz  all  say  that  it  warps  and 
splits,  but  Mr.  Halsey  of  Madhopur  described  it  as  very  useful  either  green  or  seasoned. 
The  wood  was  used  at  the  Imperial  Forest  School  for  museum  cases  and  other  furniture, 
and  behaved  quite  well.  The  specimens  cut  for  the  Paris  Exhibition  of  1878  only 
split  slightly,  not  more  than  is  usual  with  most  woods,  so  that  it  may  be  assumed 
that  it  has  been  rather  unjustly  condemned.  The  growth  is  quick,  often  very  quick, 
3  to  4  rings  per  inch  of  radius.  The  wood  is  nandsomely  marked  and  takes  an 
excellent  polish.  Skinner,  No.  92,  gives  W  =  30  lbs.,  P.  =  596 ;  O'ConneU  gives 
W  =  50,  a  =  0*01437,  the  specimens  average  38  lbs.  weight  per  cubic  foot. 

The  bark  is  bitter  and  is  used  as  an  anthelmintic.  The  fruit  gives  an  oil,  and  the 
nuts  are  strung  as  beads.    The  leaves  and  fruit  are  used  in  native  medicine. 

lbs. 

P    145.    Sainj,  Gin  Valley,  Punjab 38 

P    946.    Lahore,  Punjab  (Baden-Powell) 35 

P1201.    Madhopur,  Punjab  (Halsey) 40 

Nordlinger's  Sections,  vol.  6  (marked  M.  Azadirachta)  and  vol.  10 
(M,  japonioOf  G.  Don). 

Hough's  American  Woods,  vol.  v.  No.  105. 

3.  H.  eomposita,  Willd.;  Bedd.  Fl.  Sylv.  t.  12  (excl.,  as  elsewhere,  syn.  A/. 
auperha,  Boxb.);  Biandis  For.  Fl.  69;  King  in  Journ.  As.  Soc.  Beng.  Ixiv.  iL  506. 
M.  dubia,  Hiern  in  Fl.  Br.  Ind.  i.  545 ;  Talbot  Bomb.  List  39 ;  Gamble  Darj.  List  16 ; 
Trimen  Fl.  Ceyl.  i.  243.  M.  rohusta,  Roxb.  Fl.  Ind.  ii.  397.  Vem.  Eisur,  limbarra, 
nimharra,  Bombay ;  Dingkurlong,  Khasia ;  MciUay  vembu,  Tam. ;  Bivu,  betta  hevu, 
lead  b^vu,  ^an. ;  Lunu-midella,  Cingh. 

A  large  deciduous  tree.  Ba/rk  smooth,  dark  brown.  Wood  soft ; 
sapwood  grey,  heartwood  reddish-white.  Pores  large,  generally 
round,  visible  on  a  vertical  section.  MedvUary  mys  white,  fine, 
scanty,  prominent  in  silver-grain.  The  structure  resembles  that  of 
Toon,  but  all  the  pores  are  of  the  same  size  and  the  wood  is  softer. 
The  anmbal  rings  are  marked  by  more  numerous,  but  not  larger  pores. 

Sikkim  Himalaya,  up  to  6000  ft. ;  Khasia  Hills ;  Hills  of  the  Western  Ghdts  in 
S.  India  and  West  coast  forests  from  the  Konkan  down.    Moist  low  country  of  Ceylon. 

Growth  rapid ;  2  to  3  rings  per  inch  of  radius  in  the  Madras  specimen  ;  that  from 
Bengal  was  moderate,  7  rings  per  inch.  Roxburgh  says  that  a  tree  of  M,  rohusia 
grown  in  the  Calcutta  Botanic  Gardens  from  Malabar  seed  produced,  in  seven  yeart>,. 
trees  46  feet  high,  with  a  girth  of  44  in.  at  4  ft.  from  the  ground,  which  is  equivalent 
to  one  ring  per  inch  of  radius.  Weight  26  to  33  lbs.  per  cubic  foot ;  Bourdillon 
gives  W  =  26,  P  =  391. 

The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.S.,  for  the  Imperial  Institute, 
on  Ceylon  woods,  gave  the  following  results  {Imp,  Inst,  Journ,,  May,  1899) : — 

Weight 20*39  lbs.  per  cubic  foot. 

Resistance  to  shearing  along  the  fibres       .        .       478  lbs.  per  square  inch. 

Crushing  stress 1*358  tons  per  square  inch. 

Coefficient  of  transverse  strength        .        .        .  2*650  „  „ 

Coefficient  of  elasticity 330*1  „  „ 

The  wood  will  probably  be  found  useful  for  tea-boxes  and  similar  purposes,  and  the 
tree  should  be  cultivated  on  account  of  its  rapid  growth.  In  Ceylon,  the  outriggers  of 
native  boats  are  made  of  this  wood,  which  is  highly  esteemed  also  for  various  other 
purposes.    I  do  not  know  why  Mendis  called  it  the  *'  Common  Bread  tree." 

Ib8. 

E    705.    Great  Rangft  Valley,  Darjeeling  (Manson)       .        .        .        .33 
E  3357.    Kalimpdng,  Darjeeling,  4000  ft.  (Gamble) 
E  3360.    Rangirdm,  „         5000  ft.        „ 

C  4032.    Gumsdr  forests,  Ganjam  ((ramble) 28 

D  1093.    Madura,  Madras  (Beddome) "2^^ 

No.  49,  Ceylon  Collection,  old ;  No.  85  new  (Mendis)     .        .        .        .    *i^ 
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B  607  (28  lbs.)  sent  from  the  ADdamans  under  the  name  of  Barringtonia  speciosa. 
Vern.  Kyaigyee,  Burm. ;  Boddd,  And.,  has  a  wood  in  every  respect  similar  to  that  of 
M,  compontOf  but  that  tree  has  not  yet  been  reported  from  the  Andaman  Islands. 

4.  M.  binnanica,  Kurz  For.  Fl.  i.  213.  M,  superha,  Roxb.  Fl.  Ind.  ii.  396  (pro- 
bably, ,/{e^  Klog).    Yern.  TautharrMga,  Burm. 

An  evergreen  tree.  Bark  J  in.  thick  or  more,  dark  brown,  corky, 
deeply  fissured  vertically.  Wood  soft  to  moderately  hard ;  sapwood 
white,  heartwood  red.  Pores  moderate-sized,  often  subdivided,  scanty, 
closer  in  the  spring-wood  belt,  where  they  mark  the  annual  rings. 
Medullary  rays  fine,  numerous. 

Tropical  forests  in  Upper  Burma  and  Martaban. 

lbs. 

B  4860.    Magwe,  Burma  (S.  E.  Jenkins) — 

B  4897.    Minbu,  Burma  (Calthrop) 40 

5.  CIPADESSA,  BL 

1.  C.  ftuticosa,  Bl. ;  Fl.  Br.  Ind.  i.  545 ;  Talbot  Bomb.  List  38 ;  Trimen  Fl.  Ceyl. 
i.  245.  C.  haccifercij  Miq. ;  Kurz  For.  Fl.  214.  Ekebergia  tndica,  Roxb.  Fl.  Ind.  iL 
392.  Mallea  Bothii,  A.  de  Juss. ;  Bedd.  Fl.  Sylv.  liv.  Vern.  Nal  hild,  Hind. ;  Chend" 
herttf  purvdonaf  Tel. ;  Kiner,  Khond ;  Ranabili,  Uriya ;  Hal-hembiyaf  Cingh. 

A  bushy  shrub.  Bark  thin,  reddish-brown.  Wood  red,  moderately 
hard,  with  a  faint  odour  resembling  that  of  the  Toon  wood.  Pores 
very  fine,  numerous,  usually  in  lines  between  the  very  numerous 
close  and  fine  medvZlary  rays.  These  latter  are  slightly  wavy  and 
short,  and  bend  where  they  meet  the  porea  The  pores  are  prominent 
as  red  lines  on  a  vertical  section.  Annual  rings  marked  by  a  white 
line. 

Dry  stony  hills  and  laterite  plateaux  of  Orissa  and  the  Circars ;  fairly  common  in 
the  Deccan  and  in  Western  India ;  Upper  Burma  and  the  Shan  Hills ;  low  country  of 
Ceylon. 

A  very  common  and  more  or  less  gregarious  shrub  in  many  places  on  the  Eastern 
Coast  and  on  the  ghdts  of  the  Deccan  and  South  Mahratta  country.  The  wood  is  used 
for  fuel.  Growth  sometimes  quick,  5  to  6  rings  per  inch  of  radius ;  sometimes  slow, 
16  to  19.    Weight  about  50  lbs.  per  cubic  foot. 

lbs. 

C  3499.    Khurdha  Forests,  Orissa  (Gamble) 50 

C  3831.    Kuroholy  Forests,  Ganjam     „  51 

C  3988.    Rekapalle  Forests,  Godavari  „  — 


Tribe  n.    TRICHILIEiE. 
6.  DYSOXYLUM,  Bl. 

About  14  species,  seven  described  in  Fl.  Br.  Ind.,  and  the  others  added  since.  Six 
species  occur  in  Northern  and  Eastern  Bengal,  two  in  Burma,  four  in  the  Andamans 
and  three  in  S.  India.  D.  pollens,  Hiem  in  Fl.  Br.  Ind.  i.  548,  is  a  tree  of  the  Sikkim 
Himalaya  and  the  Mishmi  and  Ehasia  Hills ;  and  D,  reticulatum.  King  in  Journ.  As. 
Soc.  Beng.  Ixv.  ii.  9,  is  a  tree  found  in  the  Tista  Valley,  in  Sikkim  and  in  Cachar.  JD, 
Beddomei,  Hiern  in  Fl.  Br.  Ind.  i.  548 ;  Vern.  Adanthei,  Tarn.,  is  a  very  large  tree  of 
S.  Travancore,  common  about  Peermerd.  D.  glandulosum,  Talbot  Bomb.  List  39; 
Vern.  Bili  devdari,  hili  hudlige,  Kan.,  is  a  very  large  tree  of  the  evergreen  forests  of 
N.  Eanara,  whose  wood  is  used  in  building,  and  is  said  to  be  suited  for  tea-chests,  cigar- 
boxes  and  similar  purposes.  D,  arhorescena,  Miq. ;  D.  thyrsotdeum,  Griflf. ;  B,  racemosumy 
King,  and  D.  andamanicum^  King,  are  all  trees  of  the  Andaman  Islands,  to  some  of 
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which  probably  belong  specimens  B  2484  (44  lbs.),  B  2250  (40  lbs.),  and  B  2255  ^31  lbs.), 
which  nave  a  structure  resembling  that  of  D,  procerum.  The  leaves  of  several  species 
give  out  a  strong  odour  of  garlic ;  the  leaves  are  compound,  with  oblique,  often  large 
Uaflets,  and  the  capsules  are  generally  large,  containing  large  brightly  coloured  seeds. 

Wood  reddish,  rough,  moderately  hard.  Pores  prominent  on  a 
vertical  section,  moderate-sized  to  large,  often  subdivided,  or  in  short 
strings.  Medullary  rays  fine.  Concentric  lines  in  some  species  fairly 
prominent. 

1.  D.  binectariferum.  Hook.  f. ;  Fl.  Br.  Ind.  i.  546 ;  Kurz  For.  Fl.  L  215 ;  Gamble 
Daij.  List  16.  D,  macrocarpum,  BL;  Bedd.  Fl.  Sylv.  liv.  1. 150;  Talbot  Bomb.  List 
39 ;  Trimen  Fl.  CeyL  i.  247 ;  Guarea  binectarifera^  Boxb.  Fl.  Ind.  iL  240.  Vem. 
KatongzUf  Lepcha ;  Rangirata,  Cachar ;  Boroyotodhara,  hatidordema.  Ass. ;  Agil^ 
kadgandha,  Coorg ;  Yerindi,  Bombay. 

A  large  evergreen  tree.  Wood  red  or  reddish-grey,  rough,  close- 
grained,  hard.  Fores  large  and  moderate-sized,  often  subdivided. 
Medullary  rays  moderately  broad,  red,  wavy,  irregularly  distributed  ; 
•the  distance  between  the  rays  generally  larger  than  the  transverse 
diameter  of  the  pores,  but  occasionally  less  when  they  are  bent  round 
them. 

Sikkim,  ascendinz  to  2000  ft. ;  Assam,  Khasia  Hills,  Ghittagong ;  Western  Ghto ; 
moist  low  country  oi  Ceylon. 

Weight :  the  specimen  gives  44  lbs.  per  cubic  foot.  The  wood  is  worthy  of  notice. 
Kyd  {Ouarea  Ootodhara,  Ham.)  gives  weight  40*5  lbs.  and  P  =  290. 

lbs. 

E  644.    Ehyrbani  Forest,  Darjeeling  Terai  (Manson)     •        .        •        .44 
Nordlinger's  Sections,  vol.  9. 

2.  D.  ppocerum,  Hiem  in  Fl.  Br.  Ind.  i.  547 ;  Kurz  For.  Fl.  i.  214 ;  Gamble  Daij. 
List  16.     Vem.  Dingoriy  govorpongyota  (Wall.),  Ass. 

An  evergreen  tree.  Wood  bright  red,  moderately  hard.  Pores 
large,  often  oval  and  subdivided,  prominent  on  a  vertical  section. 
Medullary  rays  fine,  numerous,  wavy,  not  prominent ;  the  distance 
between  the  rays  generally  equal  to  the  transverse  diameter  of  the 
pores. 

Sikkim,  Assam,  Khasia  Hills  and  Cachar  to  Pegu  and  Tenasserim. 

Kyd  (Ouarea  Oohara,  Ham.)  gives  weight  47  lbs.,  P  =  617 ;  the  specimens  weigh 
from  37  to  40  lbs.  It  is  a  handsome  wood,  well  deserving  of  more  extensive  notice. 
It  is  said  by  Hamilton  to  be  used  for  canoes. 

lb«. 

E    631.    Eastern  Duara  (Mann) 40 

E  1434.    Assam 37 

E  3595.    Rungdung  Forest,  Darjeeling  Terai  (Gamble)  ....    — 

3.  D.  grande,  Hiem  in  PI.  Br.  Ind.  i.  547.    Vem.  Sieren,  Sylhet. 

A  tree.  Bark  I  in.  thick,  dark  grey,  smooth  except  for  small 
lenticels.  Wood  moderately  hard;  sap  wood  dark  greyish-brown, 
heartwood  not  seen ;  with  occasional  narrow  interrupted  concentric 
Hnes  of  soft  tissue.  Pores  moderate-sized,  scanty.  MediMary  rays 
£ne  to  moderately  broad,  not  numerous. 

Sylhet  in  Eastern  Bengal,  Kachin  Hills. 

E4880.    Sylhet  (Babu  Kripa  Nath  De) \1 
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4.  D,  Hamiltonii,  Hiem  in  Fl.  Br.  Ind.  i.  548 ;  Gamble  Darj.  List  16.  Vera. 
Bauriphal,  Nep. ;  Gendelli  poma^  hosuniya  poma  (Wall.),  Ass. ;  Bolashin,  Cr&ro. 

A  large  evergreen  tree.  Bark  brownish-red  with  long  scales. 
Wood  red,  hard,  close-grained.  Pores  moderate-sized,  rather  scanty, 
usually  in  strings  of  2  to  4.  Medullary  rays  fine,  uniform;  the 
distance  between  the  rays  greater  than  the  transverse  diameter  of 
the  pores,  the  rays  bent  where  they  meet  the  pores. 

Darjeeling  Terai,  Assam  and  Sylhet. 

5.  E.  Peal  says  this  tree  is  often  very  large,  and  that  he  has  measured  them  18  ft. 
girth  at  10  ft.  from  the  ground.  Growth  moderate,  6  rings  per  inch  of  radius.  Eyd 
(Ouarea  Alliaria,  Ham.)  gives  weight  40*5  lbs.,  P  =  523 ;  the  specimens  average 
40  lbs.  per  cubic  foot.  The  wood  is  used  in  Assam  for  boats  and  planks,  but  is  said 
not  to  be  durable.    Hamilton  says  it  is  used  for  canoes. 

lbs. 

E  1259.    Tezpur,  Assam  (Mann) 47 

E  2189.    Nowgong,  Assam  „ 36 

Nordlinger'B  Sections,  vol.  10  (Tab.  III.  3). 

5.  D.  malabaricum,  Bedd. ;  FL  Br.  Ind.  i.  548.  n.  sp.  Bedd.  Fl.  Sylv.  liv. 
White  cedar.    Vern.  Vdley  agil,  Tam.,  Mai. ;  Porapd,  Kader. 

A  very  large  tree.  Wood  light  red,  hard,  close-grained,  elastic. 
Pores  moderate-sized,  numerous,  evenly  distributed,  sometimes  in  fine 
concentric  white  lines,  sometimes  alone.  Medidlary  rays  fine, 
numerous. 

Forests  of  the  Western  Ghdts,  in  Coorg,  Malabar,  the  Anamalai  Hills  and  Travancore 
at  about  1-3000  ft. 

Bourdillon  says,  "A  Very  lofty  tree,  wood  sweet-scented,  used  for  oil-casks. **  He 
gives  weight  45  lbs. 

lbs. 

W4534.    Travancore  (Bourdillon) 51 

There  is  also  the  "  white  cedar  **  wood  sent  me  by  the  late  Mr.  H.  R.  P.  Carter, 
when  Engineer-in-chief  of  the  Madras  Railway.  The  wood  is  light  orange-red,  with 
numerous  dark  concentric  lines  which  cannot  be  annual  rings  though  they  look  like 
it.  Fores  moderate-sized,  scanty.  Medullary  rays  fine,  numerous  (W.  4234).  It 
might  perhaps  be  a  Chisocheton, 

6.  D.  purpureum,  Bourdillon  in  Journ.  Bomb.  Nat.  Hist.  Soc.  xii.  349.  Vern. 
Kdr  agilf  Mai. 

A  very  large  tree.  Bark  pale,  smooth.  Wood  reddish-brown, 
hard.  Pores  small  to  moderate-sized,  very  scanty,  single  or  in  short 
radial  groups  of  2  to  3,  joined  by  very  narrow  but  prominent  pale 
concentric,  wavy,  often  interrupted,  lines.  Medullary  rays  fine,  short, 
not  numerous.     Annual  rings  marked  by  dark  lines. 

Forests  of  the  Ravi  river  in  Travancore  at  1-2000  ft. 

This  is  a  very  large  tree  growing  up  to  100  ft.  in  height  and  10  ft.  in  girth. 
Bourdillon  gives  the  weight  of  the  excellent  useful-looking  wood  at  52  lbs.,  and  P  = 
708.    Growth  fast,  about  6  rings  per  inch  of  radius. 

lbs. 

W  4623.    Travancore  (Bourdillon) 52 

7.  CHISOCHETON,  Blume.  Four  species.  C.  dysoxylifolius,  Hiem  in  Fl.  Br.  Ind. 
i.  551  {Schizochiton  dysoxylifolius^  Kurz  i.  215),  is  a  large  tree  discovered  by  Brandis 
in  the  Thaungyin  Forests  in  Teoasserim.  (7.  grandiflorus,  Hiem  is  an  evergreen  tree 
of  the  tropical  forests  of  Martaban,  with,  according  to  Kurz,  a  pale  brown,  heavy,  close- 
grained,  hard  wood.  C,  paniculatus,  Hiem  in  Fl.  Br.  Ind.  i.  552 ;  Gramble  Darj.  List  1& 
[Ouarea  panicidatay  Rozb.  Fl.  Ind.  ii.  242;  Schizochiton  panictdatusy  Kurz  For.  FL 
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1.  216) ;  VerD.  Baiidriphcd^  Nep. ;  Kalihoura^  Sylhet,  is  an  evergreen  tree  of  the 
Sikkim  Himalaya,  Assam  Valley,  Khasia  Hills,  Oachar  and  Upper  Burma.  (E  4869 
Lakhimpur,  Assam  (F.  H.  Cavendish) ;  Yem.  Bandordema,  30  lbs.,  has  been  sent  as 
this  species,  but  I  feel  doubtful  of  its  accuracy.  Wood  soft,  greyish-white.  Fores 
moderate-sized  to  large,  scanty,  often  subdivided.  Medullary  rays  fine,  numerous.) 
.C7.  oostatusj  Hiem  in  Fl.  Br.  Ind.  i.  552,  is  a  tree  of  Cachar. 

8.  SANDORICUM,  Cav. 

1.  S.  indlcum,  Cav. ;  Fl.  Br.  Ind.  i.  553 ;  Roxb.  Fl.  Ind.  ii.  392 ;  Bedd.  Fl.  Sylv. 
Iv. ;  Kurz  For.  Fl.  i.  217.    Vem.  Thitto^  Burm. 

An  evergreen  tree  with  grey,  not  very  rough,  harh     Sapwood  grey ; 

heartwood  red,  moderately  hard,  close-grained,  takes  a  beautiful  polish. 

Porea  small,  oval  and  subdivided.    Medullary  rays  fine,  undulating, 

not  prominent ;  marked  as  long  narrow  bands  in  the  silver-grain. 

Tropical  forests  in  Burma ;  introduced  only  in  Southern  India. 
Weight :  specimen  examined  gives  36  lbs.  per  cubic  foot ;  Wallich,  No.  175,  gives 
28  lbs.    The  wood  is  used  for  carts  and  boat-building. 

Ib0. 

B804.    Burma  (Ribbentrop) 36 

9.  AGLAIA,  Lour. 

Nine  species  are  described  in  the  Fl.  Br.  Ind. ;  four  more  have  been  added  by  Eorz, 
another  four  by  Cas.  de  CandoUe,  three  by  King,  and  one  by  Bourdillon.  But  several  of 
these  must  be  quite  rare.  There  are  apparently  about  six  species  in  Assam  and  Eastern 
Bengal,  three  in  South  India,  two  in  Ceylon,  about  seven  in  Burma,  and  five  in  the  Anda- 
mans.  A.  apiocarjpa^  Hiem  in  Fl.  Br.  Ind.  i.  555 ;  Trimen  Fl.  Geyl.  i.  245,  is  a  small 
Ceylon  tree  considered  by  both  Beddome  and  Trimen  not  to  dififer  from  A.  Boxburghiana, 
A*  Wallichii,  Hiem  is  a  tree  of  Sylhet;  A. perviridis,  Hiem  and  A.  Tchasiana^  Hiem 
are  trees  of  the  Khasia  Hills ;  and  A,  ChUtagongay  Miq. ;  Kucz  For.  Fl.  i.  218,  is  a  tree 
of  Chittagong  and  Arracan.  A.  edtdiSf  A.  Gray ;  Fl.  Br.  Ind.  i.  556 ;  Gamble  Darj. 
List  16  {Milnea  edtUis,  iitoxb.  Fl.  Ind.  i.  637)  ;  Vem.  Lati  mahway  Nep. ;  Sinaka- 
dang,  Lepcha ;  Oumi,  Sylhet,  is  a  pretty  tree  of  the  Darjeeling  hills  up  to  3000  ft., 
and  of  Sylhet,  with  edible  fruit.  A,  minutiflora,  Bedd.  Ic.  PL  Ind.  Or.  i.  44, 1. 193 ; 
FL  Br.  Ind.  i.  557 ;  Yem.  Nir  mulei,  Travancore  Hills,  is  a  tree  of  the  Anamalai  Hills  and 
the  hills  of  Travancore  in  South  India.  A.  paniculatay  Kurz  For.  Fl.  i.  219,  is  the  most 
common  of  the  species  found  in  Burma.  A,  odorata^  Roxb.,  is  a  Malay  tree  occasionally 
cultivated  in  Indian  gardens. 

1.  A.  Roxburghiana,  W.  and  A. ;  Fl.  Br.  Ind.  L  555 ;  Bedd.  FL  Sylv.  1. 130 ; 
Talbot  Bomb.  List  40 ;  Trimen  Fl.  Ceyl.  i.  246.  Vem.  Yerra  aduga,  Tel. ;  Chokkalay 
karma  kompu.  Tarn. 

An  evergreen  tree.  Bark  light  brown,  smooth,  peeling  off  in  flat 
rectangular  scales.  Wood  bright  red,  hard,  close-grained,  handsomely 
marked.  Anmml  icings  (?)  distinguished  by  a  darker  belt.  Pores 
small,  scanty,  in  narrow  rings  of  whitish  tissue  which  run  concentrically 
and  appear  on  a  cross-section  as  narrow  wavy  lines.  Medullary  rays 
fine,  numerous,  evenly  distributed ;  the  distance  between  them  equal 
to  or  less  than  the  diameter  of  the  pores. 

Northern  Circars,  hills  of  the  Deccan  and  Western  Ghdts,  usually  in  ravines  near 
water,  and  under  shade. 

A  pretty  tree  with  a  handsome  wood.  Growth  fast,  4  to  5  rings  per  inch  of  radiui<. 
Bourdillon  gives  VV  =  57  lbs.,  P  =  896,  and  says  the  wood  is  useful  for  the  spokes  of 
wheels. 

C  3964.  Rumpa  Hills,  Godavari,  3000  ft.  (Gamble)  .  .  .  .58 
D  3969.  Ballipalle,  Cuddapah,  1000  ft.  „  .  .  .  .  — 
W  4582.    Travancore  (Bourdillon) ^\ 
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2.  A.  Hai8B»  Bourdillon  in  Journ.  Bomb.  Nat.  Hist.  Soc.  xii.  350. 

A  moderate-sized  tree.    Bark  mottled  brown  and  white,  smooth, 

i  in.  thick.     Wood  dark  reddish-brown,  hard,  close  and  even-grained, 

smooth.    Pores  moderate-sized,  resinous,  scanty,  joined  by  narrow 

irregular  interrupted  concentric  wavy  bands.     Medullccry  rays  fine, 

numerous,  regular,  with  a  marked  silver  grain  on  a  radial  section. 

Forests  about  Ariyaukam  and  Oolatoorpolay  in  Travancore  at  5-1500  ft. 
An  excellent-looking  wood.    Bourdillon  gives  W  =  70  lbs.,  P  =  1061. 

lbs. 

W  4535.    Travancore  (Bourdillon) 56 

10.  LANSIDM,  Rumph.  L.  anamalayanum,  Bedd.  Fl.  Sylv.  1. 131 ;  Talbot  Bomb. 
List  40 ;  Vern.  Santhana  viri,  Tam. ;  Vandakamin,  Mai. ;  'HievathdU,  Trav.  Hills,  is  a 
tree  of  the  Western  Gh^ts  in  Eanara,  Wynaad,  the  Anamalai  Hills  and  Travancore  up 
to  2000  ft.,  with  a  sweet-scented  woo<i  and  more  or  less  edible  fruit.  L,  domesticumy 
Jack,  is  a  Malay  tree  which  gives  an  excellent  fruit,  much  esteemed  in  Java,  where  it  is 
known  as  "  doehoeP 

11.  PSEUDOCARAPA,  Hemsl.  P.  Championii,  Hemsl. ;  Trimen  Fl.  Ceyl.  i.  248, 
t.  24  {Amowa  Championii,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  662  ;  Bedd.  Fl.  Sylv.lv.) ; 
Vern.  Gonapanaj  Cingh.,  is  a  very  large  tree  with  rough  grey  bark  and  hard,  heavy, 
close-grained  reddish  wood.  It  is  endemic  in  Ceylon  in  the  moist  region  at  1-4000  ft, 
Ceylon  Collection  No.  41  (new),  Mendis,  is  "  Gonapana,"  but  the  wood  is  grey  and 
seems  very  doubtful. 

12.  AMOORA,  Roxb. 

Eight  species  are  described  in  the  Fl.  Br.  Ind.,  to  which  Kurz  has  added  two,  and 
Cas.  DC  has  added  two  more,  total  12.  Of  these,  four  species  occur  in  Northern  and 
Eastern  Bengal  and  Assam,  three  in  Southern  or  Western  India,  two  in  Ceylon  and 
seven  in  Burma.  A.  Chittagonga,  Hiem  in  Fl.  Br.  Ind.  i.  560 ;  Vern.  Thitpasaingy 
Magh,  is  a  tree  of  Assam,  the  Khasia  Hills  and  Chittagong,  with  an  excellent  timber. 
A.  otnarana,  Bth.  and  Hook.  f. ;  Fl.  Br.  lad.  i.  660;  Talbot  Bomb.  List  41,  is  a  tree  of 
the  forests  of  the  Western  Gbdts  from  North  Kanara  to  the  Anamalai  Hills;  and  A, 
Lavni,  Bth.  and  Hook,  f.;  Fl.  Br.  Ind.  i.  561 ;  Bedd.  Fl.  Sylv.  t.  133;  Talbot  Bomb. 
List  41 ;  Vera.  Madmsada,  Kan. ;  Buramh,  Mar.,  is  a  tree  of  the  forests  of  the  Konkan 
and  N.  Kanara,  common  at  Ainshi  Qh^t. 

Wood  hard,  close-grained,  red,  with  a  darker-coloured  heartwood. 
Pores  small  to  large,  often  subdivided,  visible  or  prominent  on  a  vertical 
section.  In  A.  Rohituka  the  pores  are  joined  by  wavy  concentric  bands 
of  soft  texture.    Medullary  rays  moderately  broad,  uniform. 

1.  A.  Rohituka,  W.  and  A. ;  Fl.  Br.  Ind.  i.  559 ;  Bedd.  Fl.  Sylv.  t.  132 ;  Brandis 
For.  Fl.  69 ;  Kurz  For.  Fl.  i.  220 ;  Gamble  Darj.  List  16 ;  Talbot  Bomb.  List  41 ; 
Trinien  Fl.  Ceyl.  i.  249.  Amiersonia  Rohituka,  Roxb.  Fl.  Ind.  ii.  213.  Vern. 
Rohituka^  Sans. ;  Harin  Ixarra^  harin  khana,  Hind. ;  Sohdga,  Oudh  ;  Tikta-raj,  pitraj\ 
Beng. ;  Bandriphal,  Nep. ;  Tangaruk,  Lepcha ;  Lota  arnari,  amora  amari.  Ass. ; 
Okhioungza,  okhyang,  Magh ;  SikrUy  K61 ;  Chem-maramy  Mai. ;  Thitniy  thanthatkyiy 
Bomu 

An  evergreen  tree.  Bark  thin,  grey.  Wood  reddish,  close-  and 
even-grained,  hard.  Pores  small  and  moderate-sized.  MedivUary 
rays  moderately  broad,  uniform  and  equidistant,  distinctly  visible  on 
a  radial  section.  Pores  joined  by  reddish,  soft,  wavy,  concentric  lines. 
The  concentric  bands  in  this  species  are  remarkable,  as  they  are  absent 
from  the  two  other  species  here  described. 

Moist  ravines  of  the  Gronda  forests  in  Oudh ;  forests  of  the  Sikkim  Terai  and  Lower 
hills  up  to  6000  ft. ;  Assam,  Sylhet,  Cachar  and  Chittagong ;  tropical  slopes  of  the  hills 
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of  Burma  up  to  3000  ft. ;  evergreen  forests  of  the  Western  Qhdts,  la  the  Eonkan, 
North  Kanara  and  southwards,  especially  the  Anamalals;  moist  region  of  Ceylon; 
Andamans  and  Gocos  Islands. 

A  handsome  tree,  sometimes  planted  for  ornament. 

The  wood  is  good,  but  little  used,  in  Chittagong  canoes  are  sometimes  made  of  it. 
Average  weight,  40*5  lbs.  per  cubic  foot.    In  Bengal,  an  oil  is  expressed  from  the  seeds. 

lbs. 

01362.  Gonda,  Oudh  (Dodsworth) 42 

E2331.  Mangwa,  Darjeeling,  6000  ft.  (Gamble) 36 

E1261.  Tezpur,  Assam  (Mann) 39 

E    711.  Chittagong  (Chester) 45 

2.  A.  CUCUllata,  Roxb. ;  Fl.  Br.  Ind.  i.  560 ;  Bedd.  Fl.  Sylv.  Iv. ;  Kurz  For.  Fl.  i. 
221.  Andersonia  cucuUata,  Boxb.  Fl.  Ind.  ii.  212.  Vern.  Amur,  latmi,  natmi,  Beng.; 
ITiitni,  Burm. 

A  moderate-sized  evergreen  tree.     Bark  thin,  grey.     Wood  red, 

hard,  close-grained,  but  apt  to  split.     Pores  small  and  moderate-sized, 

joined  by  narrow  concentric  lines  of  lighter  colour.     Medvllary  rays 

very  fine,  uniform,  very  numerous. 

Coast  forests  of  Bengal  and  Burma,  common  in  the  Sundarbans. 

This  tree  is  found  in  low-lying  swampy  localities  near  water-channels,  associated 

with  "  pussur."    It  sends  up  blind  root-suckers.     Weight  43  lbs.  per  cubic  foot.  '  The 

wood  is  used  for  posts  and  other  purposes  in  Lower  Bengal,  and  for  firewood. 

Ibe. 

E    414.    Sundarbans  (Ricbardsoo) 44 

E3697.  „  (Gamble,  1882) 42 

8.  A.  Wallichil,  King  in  Joum.  As.  Soc.  Benjr.  Ixiv.  ii.  544.  A,  spectabilis,  Hiem 
nan  Miq.  in  Fl.  Br.  Ind.  i.  561 ;  Kurz  For.  Fl.  i.  221.    Vern.  Amari,  Ass. 

An  evergreen  tree.  Bark  thin,  even,  grey.  Wood  red,  hard,  close- 
grained.  Pores  moderate-sized  and  large,  often  oval  and  subdivided, 
distinctly  visible  on  a  longitudinal  section.  Medullary  rays  fine, 
clear,  uniform,  equidistant,  prominent  on  a  radial  section,  the  distance 
between  them  less  than  the  transverse  diameter  of  the  pores,  passing 
round  them  or  stopping  at  them. 

Eastern  moist  zone.    Sikkim,  Assam,  Burma  and  the  Andaman  Islands. 

"  A  magnificent  tree  and  an  equally  magnificent  timber,  for  furniture  and  such  work, 

*  at  times  it  reaches  50  ft.  in  the  bole  with  8  to  9  ft.  girth,  and  quite  straight  "  (S.  E. 

Peal  in  Ind,  Tea  Oaz.).    The  wood  is  used  for  boat-building  and  furniture  in  Assam. 

This  is  probably  Kyd's  Guarea  (Amari),  weight  47  lbs.,  P  =  792. 

lbs. 

E  1255.    Tezpur,  Assam  (Mann) 49 

E  2192.    NowgoDg,  Assam    „ 48 

Nordliuge?8  Sections,  vol.  10. 

4.  A.  decandra,  Hiem  in  Fl.  Br.  Ind.  i.  562 ;  Gamble  Darj.  List  17.  Vern. 
TangaruJc,  Lepcha. 

A  tree  with  thin  grey  bcti^k.  Wood  pinkish  white,  hard.  Pores 
small,  scanty,  joined  by  wavy,  occasionally  concentric,  bands  of  soft 
tissue.     Medullary  rays  fine,  nimierous. 

Eastern  Himalaya,  at  2-GOOO  ft. ;  Kachin  Hills  of  Upper  Burma. 

E  3392.    Lebong,  Darjeeling,  5500  ft.  (Gamble). 

13.  WALSURA,  Roxb. 

Ten  species,  of  which  seven  are  described  in  Fl.  Br.  Ind.,  two  added  by  Kurz  and 
one  by  King.  Two  species  occur  in  Northern  and  Eastern  Bengal,  one  in  the  Gircars, 
one  in  South  India,^.two  in  Ceylon,  three  in  Burma,  and  four  in  the  Andaman^.    W. 
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Gardneri,  Thw. ;  Fl.  Br.  Ind.  i.  563 ;  Bedd.  Fl.  Sylv.  Ivi. ;  IVimen  Fl.  Ceyl.  i.  250,  is  a 
fimall  endemic  tree  of  the  moist  region  of  Ceylon.  W.  tuhdaia^  Hiern  is  a  tree  of  the 
lorestB  of  the  Sikkim  Himalaya  and  Ebasia  Hills ;  and  W.  ternata^  Eoxb.  Fl.  Ind.  ii. 
389 ;  Fl.  Br.  Ind.  i.  563 ;  Bedd.  Fl.  Sylv.  Ivi. ;  Vera.  Chinna  walursi,  Tel.,  is  a  small 
tree  of  the  forests  of  the  Northern  Circars  down  to  the  Qodavari.  W,  villosa^  Wall. ; 
Fl.  Br.  Ind.  i.  564;  Kurz  For.  Fl.  i.  223;  Vera.  Gyobo,  Burm.,  and  W,  pubescens^ 
Kurz  For.  M  i.  225,  are  evergreen  trees  of  Burma,  the  former  often  found  in  Eng 
forests  or  in  stunted  forests  on  kterite,  the  latter  in  damp  localities. 

1.  W.  piSCidla,  Roxb.  Fl.  Ind.  ii.  387 ;  Fl.  Br.  Ind.  i.  564;  Bedd.  Fl.  Sylv.  Ivi. ; 
Talbot  Bomb.  List  41;  Trimen  Fl.  Ceyl.  i.  250.  Vera.  WaUura,  chadavakku,  Tam. ; 
Walurai,  Tel. ;  Kirikon,  mol-petta,  Cingh. 

A  moderate-sized  tree.  Bark  ^  in.,  greyish-brown,  tessellated  in 
somewhat  rectangular  squares.  Wood  hard ;  sapwood  reddish-brown, 
heartwood  dark  red,  much  streaked  with  black,  close-grained.  Pores 
small,  clear,  surrounded  and  joined  together  by  wavy  anastomozing 
concentric  belts  of  light  tissue.  Medullary  rays  very  fine,  clear  and 
regularly  distributed. 

Forests  of  the  Northera  Circars  and  Caraatic ;  those  of  the  Konkan,  S.  Mahratta 
country  and  Kanara,  and  southwards  to  Travancore ;  dry  region  of  Ceylon. 

The  wood  is  used,  according  to  Beddome,  for  various  purposes  in  S.  India,  and  the 
pulp  of  the  fmit  to  intoxicate  Osh.    Bourdillon  gives  W  =  59  lbs.,  P  =  947. 

lbs. 

D  4232.    Cuddapah  Forests  (Gamble) — 

W4627.    Travancore  (Bourdillon) 61 

2.  W,  PObusta,  Roxb.  Fl.  Ind.  ii.  386;  Fl.  Br.  Ind.  i.  565;  Kurz  For.  Fl.  i.  223. 
Vera.  Upphing,  Sylhet;  Gyoho,  Barm. 

A  large  evergreen  tree.  Wood  light  red,  very  hard.  Pores  small, 
joined  by  numerous,  prominent,  wavy,  concentric  lines.  MedvUary 
rays  very  fine,  numerous. 

Assam,  the  Ebasia  Hills  and  Sylhet;  tropical  forests  of  Pegu,  Martaban  and 
Tenasserim ;  Andaman  Islands. 

Ib0. 

W1986.    Andaman  Islands  (Kurz,  1866) 63 

14.  HEYNEA,  Roxb. 

1.  H.  trUuga,  Roxb.  Fl.  Ind.  ii.  390 ;  Fl.  Br.  Ind.  L  565 ;  Brandis  For.  Fl.  70 ; 
Gamble  Daij.  List  17 ;  Talbot  Bomb.  List  42.  E.  affinu,  Bedd.  Fl.  Sylv.  t.  134. 
Walsura  trijuga,  Kurz  For.  Fl.  i.  225.  Vem.  Yakushi,  akhaterwa,  Nep.;  Takta^ 
Lepcha ;  Limbara,  Bombay ;  Gundiray  Mar. ;  Kora^  Kan. ;  Korakadi,  Mai. 

A  small  tree.  Bark  thin,  rough,  reddish-brown,  with  lozenge- 
shaped  depressed  lenticela  Wood  grey,  when  young  yellowish- white, 
moderately  hard.  Pores  small,  often  subdivided,  in  groups  or  in  short 
radial  strings,  surrounded  with  white  tissue  and  arranged  in  wavy 
concentric  lines.     Medullary  rays  fine,  short,  numerous. 

Central  and  Eastern  Himalaya,  from  Kumaon  and  Oudh  to  Bhutan  up  to  4000  ft. ; 
Khasia  Hills  and  Burma;  hills  of  Chota-Nagpore ;  hills  oJ  the  Western  Ghdts  up  to 
6000  ft.,  common  in  N.  Kanara  and  Nilgiris. 

A  pretty  little  tree,  often  cultivated.  The  seeds  give  an  oil  used  to  burn  by  Nepalese. 

iM. 

0  3459.  Bandgaon,  Singbhum,  2000  ft.  (Gamble)  .  .  .  .  — 
C  3948.  Rekapalle  Forests,  Upper  G^avari  (Gamble)  ....  — 
C  3963.    Rumpa  Forests,  Godavari,  3000  ft.         „        ....    54 
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15.  BEDDOMEA,  Hook.  f.  Two  species:  B.  indica.  Hook,  f.;  PI.  Br.  Ind.  i. 
566;  Bedd.  Fl.  Sylv.  Ivi.,  a  large  shrub;  and  B.  simplicifolia,  Bedd.  Fl.  Sylv.  t  135 ; 
Fl.  Br.  Ind.  i.  566,  a  tree,  of  the  Western  Ghdt  forests  from  S.  Canara  and  Goorg  down 
to  Travancore. 

16.  CARAPA,  AubL 

Prain,  in  Journ,  As.  Soc.  Beng,  Ix.  ii.  221,  explains  that  he  finds  it  difficult  to 
believe  that  C,  obovata,  Bl.  and  C,  moluccensist  Lamk.  are  the  same  species,  for  the 
former  grows  on  muddy  flats  and  in  mangrove  swamps,  while  the  latter  is  common  on 
rocky  coasts.  Not  knowing  exactly  to  which  of  the  two  the  wood  specimens  examined 
belong,  I  think  it  best  to  consider  them  as  belonging  to  one  species,  as  in  the  first 
edition. 

It  may  be  as  well,  however,  to  say  that  in  the  Sundarbans  Working  Plan  Mr. 
Heinig  considers  them  as  varieties  of  the  same  species,  with  the  following  differences  :-— 

1.  moluccensis.  Reserved  Forests  east  of  the  Arpangassia.  Grows  to  60  ft.  in 
height.     Sends  up  blind  root-suckers.     Fruit,  size  of  an  orange,  gives  an  oil. 

2.  obovata.  Same  localities.  Grows  to  40  ft.  in  height.  Has  no  blind  root-suckers. 
Fruit,  size  of  a  shaddock,  used  in  tanning.  * 

If  also,  as  he  «eems  to  think,  the  woods  differ,  the  case  for  their  being  separate  species 
seems  strong. 

Sir  D.  Brandis  tells  me  that  the  Sundarbans  tree  is  C,  obovata^  and  that  C, 
moluccensis  is  only  a  Malay  species  extending  to  the  Andamans. 

i.  C.  molueeensis.  Lam. ;  Fl.  Br.  Ind.  i.  567 ;  Bedd.  Fl.  Sylv.  t.  136 ;  Talbot 
Bomb.  List  42;  Trimen  FL  Ceyl.  i.  251.  C.  obovata,  BL ;  Kurz  For.  FL  i.  226.  Vem. 
Foshdrf  ptissur,  dhundul,  Beng. ;  Kandalanga^  somurUhiriy  Tam. ;  FinleaUf  Burm. 

A  moderate-sized  evergreen  tree.  Bark  thin,  grey,  peeling  off  in 
regular  flakes.  Wood  red,  hard ;  sapwood  lighter.  Pores  small  to 
moderate-sized,  often  subdivided,  scanty.  Medullary  rays  prominent, 
fine,  numerous,  uniform  and  equidistwt.  Anmud  rings  distinctly 
marked  by  a  continuous  belt  of  pores,  and  a  dark  line. 

Coast  forests  of  Bengal,  Malabar,  Burma  and  Ceylon. 

One  of  the  principal  trees  of  the  mangrove  forests ;  and  one  of  the  best  timber-givers 
in  the  Sundarbans.  It  reaches  a  height  of  45  ft.,  and  the  wood  is  used  for  building, 
furniture  and  firewood  (Schlich). 

Captain  Baker,  in  May,  1829,  in  Gleanings  in  Science,  spoke  of  Pussur  or  Fussooah 
as  being  a  jungle  wood  of  a  deep  purple  colour,  extremely  brittle  and  liable  to  warp. 
He  said  that  native  boats  made  of  the  best  species  last  about  three  years,  and  that  the 
wood,  if  of  good  quality,  stands  brackish  water  better  than  S^l.  The  average  of  his 
experiments  made  in  1825-6  with  pieces  6'  x  IJ"  x  2"  gave  W  =  47  lbs.,  P  =  526 ; 
specimens  examined  give  W  =  43  lbs.;  Brandis,  No.  24,  Burma  List,  1862,  gives 
47  lbs. ;  Wallich,  47  lbs.  The  wood  is  used  in  Burma  for  house-posts,  handles  of  tools 
and  wheel-spokes ;  it  gives  a  clear,  brown,  brittle  resin.  The  fruit  yields  an  oil  used 
for  burning  and  for  the  hair.    Growth  moderate,  6*6  rings  per  inch  of  radius. 

Ibe. 

E    402.     Sundarbans  (Richardson) 41 

E  3696.  „  (Gamble,  1882) 49 

B  2514.    Burma  (Brandis,  1862) 42 

B  2239.     Andamans  (Col.  Ford,  1866) 41 

D4114.    South  Arcot  (Wooldridge) 43 

Tribb  III.    SWIBTBNIBJl. 
17.  SWIETENIA,  Linn. 

Two  introduced  trees,  much  cultivated  in  India  in  gardens,  avenues  and  forest 
plantatiens. 

1.  S.  Mahagoni,  Linn.;  Brandis  For.  Fl.  70.    The  Mahogany  tree. 
A  large  evergreen  tree.     Wood  hard,  reddish-brown,  aeaaotv^  ^xv^ 
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works  well.  AnnvAxi  rings  marked  by  a  continuous  line  of  pores, 
with  few  or  no  pores  in  the  autumn  wood.  Pores  moderate-sized, 
scanty,  uniformly  distributed,  often  subdivided,  sometimes  filled  with 
resin.  Medullary  rays  very  short,  very  numerous,  moderately  broad, 
uniform  and  equidistant,  giving  a  handsome  silver-grain. 

Jamaica  and  Central  America ;  cultivated  in  Bengal  and  as  far  north  as  Sabaranpur. 

The  tree  was  introduced  into  the  Royal  Botanic  Garden  at  Calcutta  in  1795  (plants 
from  the  West  Indies),  and  although  it  was  largely  propagated  by  layers,  no  further  new 
introductions  were  probably  made  until  1865,  when  about  8000  seeds  were  sown  in 
Calcutta  by  Dr.  T.  Anderson.  A  number  of  these  seeds  did  not  succeed,  but  in  the  end 
460  plants  were  procured,  three-fourths  of  which  were  planted  in  the  Mohurgong  Forest 
in  the  Darjeeling  Terai,  and  the  remainder  at  Calcutta.  The  plantation  at  Mohurgong 
was  a  fulure,  but  the  growth  of  Mahogany  at  the  Calcutta  Botanic  Garden,  and  at 
other  places  in  Bengal  to  which  it  was  distributed,  has  been  very  satisfactory.  The 
experiment  has  been  continued  in  Bengal,  South  India  and  Burma,  and  in  time  it  may 
be  hoped  that  the  conditions  under  which  the  tree  thrives  will  be  so  well  ascertained 
that  it  cah  be  regularly  planted  for  timber.  It  apparently  thrives  best  near  the  sea. 
In  a  report  submitted  to  Government  by  Dr.  T.  Anderson,  of  December  27,  1866, 
he  states  that  three  treep,  presumably  73  years  of  age,  gave,  at  4  ft.  from  the  ground, 
girths  of  14  ft.  3  in.,  12  ft.  3  in.  and  13  ft.  respectively,  equivalent  to  a  growth  of  3*11 
rings  per  inch  of  radius.  In  the  great  cyclone  of  1864  a  number  of  the  trees  originally 
introduced  in  1795  were  blown  down ;  they  had  then,  most  of  them,  attained  12  ft.  in 
girth  at  4  ft.  from  the  ground,  and  logs  cut  from  them  sold  at  4^  to  5  annas  per 
superficial  foot  1  in.  thick,  or  at  about  R8.3.6  annas  per  cubic  foot. 

The  results  of  measurements  of  Sabaranpur  trees  were  as  follows : — 

5  trees  planted  in  1827-28,  measured  in  May,  1872,  gave  3*41  rings  per  inch. 

2  „        „        1839  „  „  „  4*78        „        „ 

3  „        „        1842-43  „  „  „  6-09        „        „ 

The  mean  growth  being  4*94  rings  and  an  age  of  58  years,  corresponding  to  6  ft,  in 
girth.  The  growth  in  Calcutta  gave  only  36  years  for  the  same  size.  Measurements 
made  in  Akyab  by  Mr.  J.  Nisbet  ("Ind.  For."  vii.  219)  gave  an  average  radial  growth 
of  5  in.  in  4  years,  which  is  extremely  quick.  A  section  cut  nt  Nilambur  (W  4288) 
showed  a  growth  of  2*2  rings  per  inch.  The  result  of  these  few  data  seems  to  show 
that  the  growth  near  the  sea  in  a  moist  equable  climate  is  very  quick,  and  that  as  one 
goes  inland  and  the  climate  gets  drier  the  growth  gets  less,  though  at  such  a  distance 
as  Sabaranpur,  1000  miles  from  the  sea,  with  a  frosty  winter  season,  the  growth  is  still 
fast,  averaging  5  rings  per  inch,  lliis  all  seems  to  point  to  the  advisability  of  its 
artificial  cultivation  being  more  largely  extended,  especially  near  the  sea  and  on  good 
soil.  On  poor  soil  it  will  not  thrive,  as  is  natural  considering  that  its  home  is  in  the 
dense  forests  of  the  West  Indies,  where  the  soil  has  probably  mapy  feet  of  humus  and 
rich  mould.  It  has  been  successfully  grown  at  Nilambur,  at  Kullar  at  the  foot  of  the 
Nilgiris  and  elsewhere  ;  at  Bamunpokri  in  the  Darjeeling  Lower  Hills  it  was  a  failure, 
also  in  various  other  places,  such  as  Dehra  Dun,  where  there  are  trees,  but  of  unhealthy 
growth. 

The  weight  of  Mahogany  wood  varies  much.  Tredgold  gives  for  Honduras  wood 
35  lbs.  and  for  Spanish  Mabogany  53  lbs.,  and  Fowke  gives  52  lbs.  as  the  weight  of 
Jamaica  Mahogany.  Our  Calcutta  specimen,  cut  from  one  of  the  trees  destroyed  in 
the  1864  cyclone,  gave  45  lbs.,  and  the  Sabaranpur  one  43  lbs.  Tredgold  gives  for 
the  value  of  P  for  Honduras  wood  637,  for  Spanish  Mabogany  425;  Fowke  gives 
for  Jamaica  wood  546.  Molesworth  gives  for  Honduras  wood  Vv^  =  35  lbs.,  P  =  615, 
£  =  3100.    Laslett*s  experiments  give  the  following  results : — 

WelRht 
in  lbs.        Value  of  P. 

Cuba  Mahogany,  6  experiments,  bars  7'  x  2"  x  2"  (6  ft. 

between  supports) 48  642 

Honduras  Mahogany,  6  experiments,  bars  7'  x  2"  x  2"  (G 

ft.  between  supports) 41  601 

Mexican  Mahogany,  6  experiments,  bars  7'  x  2"  x  2"  (G 

ft.  between  supports) 42  587 

For  India,  W  may  be  taken  ordinarily  as  =  44  lbs.  and  P  =  600. 
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In  Europe  the  wood  is,  perhaps,  used  more  extensively  than  any  other  for  furDitnre ; 
it  is  also  used  in  ship-building.  In  the  Calcutta  market  it  fetched,  in  1878,  from  6^ 
to  8  annas  per  superficial  foot  of  plankiug  one  inch  thick ;  and  in  London  from  4d,  to 

Planted  trees  suffer  a  good  deal  from  the  attacks  of  the  Toon  borer  moth,  Magiria 
rohusta,  Moore. 

lbs. 

E  1361.    Royal  Bot.  Gardeu,  Calcutta  (King) 45 

0  4568.    Saharanpur  Bot.  Garden  (Gollan) 43 

W4288.    Nilambur  Pin.,  Malabar  (P.  Lushington)  ....  23  (young) 
NOTdlinger's  Sections,  vol.  10  (Tab.  III.  4). 

2.  S.  macrophylla.  King  in  Hook.  Ic.  PI.  1. 1550. 

A  large  tree.  Bark  brown,  rather  rough.  Wood  light  red,  mode- 
rately hard.  Pores  small,  scanty.  MedvMary  rays  fine,  the  distance 
between  them  about  equal  to  the  diameter  of  the  pores.  Occasional 
concentric  bands  of  light  tissue,  some  of  which  may  be  annual  rings. 

Introduced  from  the  W.  Indies. 

The  history  of  this  species  is  as  follows  (see  *'  Ind.  For."  xv.  55).  In  1872  seeds  of 
mahogany  were  sent  by  the  India  Office  to  the  Royal  Bot.  Garden  in  Calcutta.  They 
were  said  to  be  from  Honduras.  As  soon  as  the  seedlings  were  a  few  inches  high,  they 
were  recognized  as  not  belonging  to  S.  Mahagoni.  In  their  twelfth  year,  some  of  the 
young  trees  had  reached  20  ft.  in  height  and  begun  to  flower,  and  in  1885  they  seeded* 
The  material  obtained  enabled  Sir  G.  King  to  describe  the  tree. 

It  is  a  beautiful  tree,  far  more  hardy  than  S,  Mahagoni^  and  as  it  seeds  freely,  it  is 
being  largely  cultivated  in  many  places  in  India.  The  wood  is  similar,  but  seems  likely 
to  be  not  quite  of  so  good  quality  as  the  true  Mahogany ;  but  thip,  time  alone  can  prove 
satisfactonly. 

lbs. 

B  3923.    Royal  Bot.  Garden,  Calcutta  (King) 35 


18.  SOYMIDA,  Adr.  Juss. 

1.  S.  febrifuga,  Adr.  Jus?. ;  Flor.  Br.  Ind.  i.  567 ;  Bedd.  Fl.  Sylv.  t.  8  ;  Brandis 
For.  Fl.  71 ;  Kurz  For.  Fl.  i.  228 ;  Talbot  Bomb.  List  42.  Swietmia febrifuga,  Willd. ; 
Roxb.  Fl.  Ind.  ii.  398.  Indian  Red  Wood.  Vem.  Rohan,  Hind.;  Rohina,  Beng.; 
Rohan,  rohini,  pohora,  Berar ;  Shem,  wond.  Tarn. ;  Sumi,  Tel. ;  Sohan,  mam, 
Uriya ;  Soimiy  Gondi ;  Royta,  Bhil ;  Soinangi,  Khond ;  Soymide^  Palkonda ;  Falara^ 
Mar. 

A  large  deciduous  tree.  Bark  J  to  i  in.  thick,  bluish-grey  or 
dark  brown.  Sapwood  small,  whitish;  heartwood  extremely  hard 
and  close-grained,  very  dark  red-brown,  very  durable,  with  numerous 
fine,  concentric  lines  of  lighter  colour,  often  closely  packed.  Pores 
moderate-sized,  scanty.  Medullary  rays  moderately  broad,  distinctly 
visible  on  a  radial  section  as  dark  shining  plates,  making,  with  the 
sections  of  the  dark  pores,  a  very  pretty  silver-grain  having  a  satiny 
lustre. 

Dry  forests  of  Central  and  South  India,  found,  according  to  Brand  is,  at  its  northern- 
most limit  in  the  Banswara  State  of  Rajputana  and  the  Mirzapore  Hills.  It  is,  how- 
ever, most  common  in  the  C.  P.,  Orissa  and  the  Circars,  but  extends  also  across  the 
Deccan  to  the  Konkan  Ghdts  and  the  S.  Mahratta  country,  and  southwards  into  the 
Camatic.  It  prefers  low  hills  of  laterite  and  kankar,  and  is  often  associated  with 
Satin  wood. 

A  beautiful  and  interesting  tree,  with  a  valuable  wood.  The  latter  is  somewhat 
cross-grained,  like  Sdl  and  some  others,  owing  to  the  fibres  in  different  vertical  layers 
f£oing  in  different  directions,  so  that  it  is  diflBcult  to  plane.  In  Gtinjam,  where  it  is  very 
common,  it  is  rarely  cut,  as  the  villagers  and  the  Khonds  consider  it  aii  wxAvjick^  \.x%fe. 
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and  so  large  trees  are  cot  uncommon.  When  good  pieces  are  obtainable  it  makes 
beautiful  furniture,  if  well  seasoned  to  begin  with. 

Weight,  according  to  Skinner,  No.  117,  and  Fowke,  66  lbs. ;  R.  Thompson  gives  71, 
and  Bombay  specimens  gave  76  ;  Wallich  {Stmeteniafehri/uga)  55  lbs. ;  the  specimens 
give  an  average  of  74  lbs.  According  to  Skinner's  experiments,  the  value  of  P  is  1024, 
Fowke  gives  626.  The  wood  is  durable.  Skinner  says  that  a  scantling  3'  x  1}"  x  1}", 
taken  out  of  the  workshop  at  Fort  Saint  George,  which  had  been  erected  in  1803  and 
pulled  down  in  1859,  stood  1232  lbs.  without  breaking.  It  is  not  much  attacked  by 
white  ants.  It  is  used  for  construction,  well-work,  ploughshares  and  oil-mills.  The 
bark  is  bitter,  and  is  used  as  a  febrifuge  and  in  diarrhoea  and  dysentery.  For  Mr. 
Broughton's  opinion  of  it  and  its  chemicsd  properties,  see  Bedd.  t.  8. 

It  gives  a  beautiful  clear  gum  in  large  pieces,  and  this  gum  is  said  by  Dymock  to 
afford  a  good  mucilage.  The  bark  may  be  used  in  tanning,  giving  a  brown  colour ;  and 
it  also  gives  a  strong  red  rope-fibre. 

Ibe. 

C    194.  Mandla,  C3entral  Provinces,  1871 73 

C  1123.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .72 

C  1240.  Gumsiir,  Gtinjam  (Dampier) 74 

C  3824.  Gullery  Forest,  Gumsiir  (Gamble) 77 

D  4060.  Godavari  Forests  (Gamble) 73 

D2113.  Mysore 75 


19.  CHICKRASSIA,  Adr.  Juss. 

1.  C.  tabularis,  Adr.  Juss. ;  Fl.  Br.  Ind.  i.  568 ;  Bedd.  Fl.  Sylv.  t.  9 ;  Brandis 
For.  Fl.  73;  Kurz  For.  Fl.  i.  227;  Talbot  Bomb.  List  42;  Trimen  Fl.  Ceyl.  i.  252. 
C,  velutina,  Roemer ;  Kurz  For.  Fl.  i.  227.  Sivietenia  Chickrassa,  Roxb.  Fl.  Ind.  ii.  399. 
Ghittagong  wood.  Vern.  Chikrassi,  Beng. ;  Boga  poma^  Asa. ;  Aglay^  agal,  eleu- 
tharai/y  Tam. ;  Madagari  vembu,  Tel. ;  Ganti  mallei  Salem ;  Dalmara,  Kan. ;  Fahba, 
IM  devadariy  Mar. ;  Mairiy  Hyderabad ;  Mallei  vepu,  Trav.  hills ;  Saiphra,  aey  harasiy 
Magh  ;  Chegarasiy  Gbakma ;   Yinma,  tawyinma,  Burm. ;  Arrodah,  And. 

A  large  tree.  Bark  reddish-brown,  deeply  cracked.  Wood  hard, 
varying  from  yellowish-brown  to  reddish-brown,  with  a  beautiful 
satiny  lustre,  seasons  and  works  well;  sap  wood  of  a  lighter  colour. 
Pores  scanty,  moderate-sized,  often  oval  and  subdivided,  isolated,  uni- 
formly distributed.  Medullary  rays  fine,  uniform,  mostly  equidistant, 
slightly  undulating ;  the  distance  between  the  rays  generally  equal  to 
the  transverse  diameter  of  the  pores.  Anmial  riiigs  distinctly  marked 
by  a  sharp  line.  A  fine  silver-grain  with  a  satiny  lustre.  Like 
Soymida,  it  is  difficult  to  plane  owing  to  the  fibres  running  in  dif- 
ferent directions. 

Forests  of  the  Sikkim  Himalaya,  scarce ;  Assam,  Eastern  Bengal  and  Ghittagong, 
common,  especially  in  the  latter,  where,  after  Janil,  it  is  probably  the  chief  timber 
tree ;  throughout  South  India  on  both  sides,  but  especially  in  the  W.  Ghdts,  also  in 
Ceylon ;  forests  of  Burma  from  the  Shan  Hills  down ;  Andaman  and  Cocos  Islands. 

A  beautiful  tree  with  a  fine  furniture-wood,  such  as  in  Europe  is  used  for  piano- 
cases,  tables,  etc.    Eoxburgh  says  of  it,  *'  It  is  of  a  light  colour  and  most  elegantly 

*  veined,  at  the  same  time  very  close  in  the  grain ;  it  is  employed  to  make  furniture  of 

*  different  kinds."  It  deserves  to  be  better  known,  and  perhaps  exported  from  localities 
in  which,  as  in  the  Ghittagong  Hills,  it  is  sufficiently  common.  It  would  also  be  worth 
cultivation  in  suitable  places. 

From  the  description  given,  it  is  probable  that  this  is  the  "  Cut  gerxveygay^  Kan.'* 
of  Graham  Anderson's  list,  said  to  be  very  prejudicial  to  cofifee  if  used  as  a  shade  tree. 

Growth  moderate,  8*6  rings  per  inch  of  radius.  Weight,  according  to  Skinner, 
No.  46,  42  lbs. ;  the  specimens  give  an  average  of  49  lbs.  Skinner's  experiments  give 
P  =  614.  The  wood  is  used  for  furniture  and  for  carving.  The  bark  is  a  powerful 
astringent,  and  the  flowers  give  a  red  or  yellow  dye.  It  also  gives  a  gum,  apparently 
not  used. 
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lbs. 

E  3678.  Darjeeling  Lower  Hills  (Gamble) 54 

E  1260.  Tezptir,  Assam  (Mann) 40 

E  2197.  Nowgons,  Assam    „ 45 

E  1401.  ChittagoDg  (Chester) 49 

E  3689.  Chittagong  (Gamble) 55 

D  3979.  Agri-Hortl.  Gardens,  Madras  (Steavenson)      .        .        .        .59 

W    764.  South  Kanara  (Cherry) 43 

W1218.  North  Kanara  (Barrett) 44 

B  2516.  Burma  (Brandis,  1862) 52 

Nordlinger's  Sections,  vol.  10. 


Tribe  IY.    CEDBELEJ!. 
20.  CEDRELA,  Linn. 

In  the  Fl.  Br.  Ind.  all  the  species  or  varieties  of  "  Toon  "  are  brought  together 
under  one,  C,  Toana.  But  no  one  who  has  ever  seen  G.  serratay  or  indeed  0,  micro- 
carpal  cotdd  possibly  think  that  as  species  they  were  identical  with  C.  Toona,  In 
Cas.  de  Candolle's  Monograph,  luckily,  we  have  the  Cedrelas  properly  described,  and 
five  species  are  made,  to  which  Sir  G.  King  has  added  another.  C,  glabra,  Cas.  DC  is  a 
large  tree  found  by  Wallich  in  Nepal.  It  has  also  been  collected  in  Kumaon,  and 
King  says  it  is  only  a  variety  of  C,  serrata,  (J,  hirsuta.  King  MS.,  is  a  scarce  tree  of 
the  vallevs  of  the  Darjeeling  Hills. 

All  the  Cedrelas  are  handsome  trees,  with  a  red,  rather  soft  wood,  called  ''  Bed 
Cedar,"  having  a  pleasant  scent,  and  well  known  as  the  usual  wood  for  cigar-boxes. 
In  the  W.  Indies,  the  wood  is  given  by  C.  odorata,  Linn.,  in  the  E.  Indies  by  the 
species  here  described,  while  a  similar  wood  is  afforded  in  Australia  by  C.  amtralis, 
P.  von  MuelL 

Wood  red,  soft,  durable,  scented,  easily  worked.  Pores  moderate- 
sized,  prominent  on  a  vertical  section.  Med/uZlary  rays  fine  or  mode- 
rately brofitd,  evenly  distributed  but  distant.  Annual  rings  marked 
by  a  continuous  belt  of  large  pores. 

1.  C.  Toona,  Roxb.;  Fl.  Br.  Ind.  i.  568  (in  part);  Roxb.  Fl.  Ind.  i.  635;  Bedd. 
Fl.  Sylv.  t.  10 ;  Brandis  For.  Fl.  72 ;  Kurz  For.  Fl.  i.  228 ;  Gamble  Darj.  List  17 
Talbot  Bomb.  List  43.   The  Toon  tree  or  Red  Cedar.    Vern.  Tun,  tuni,  Urn,  maha  nim 
Hind.;  Tuni,  tun,  lud,  Beng. ;  Maha  limhu,  Uriya;  Mahlun,  Satpuras;  Dratvi,  Pb. 
Tuni,  hobich,  Nep. ;  Simal,  Lepcba ;    Somso,  Bhutia ;  Poma,  hmduri  poma.  Ass. 
Goria  nim,  Melghat ;  Grawa,  Khond  ;  Mahalimo,  Saora ;  Kujya,  Tippera ;  Katangai^ 
K61 ;    Madagiri  vembu,  Madura ;  Santhana  vembu,  Tam. ;    Mathagiri  vembu,  Mai. 
Vedi  vembu,  Trav.  Hills ;  Suit,  mdli,  Salem ;  Kal  kilingi,  Nilgiris ;  Sandani  vembu 
Tinnevelly ;  Tundu,  kempu  gandagheri,  Kan. ;  Noge,  belandi,  Coorg. ;  Devdari,  todu 
mahanim,  hui^k,  kuruk.  Mar. ;    Chikado,   tseetkado,  Magh ;    Shuruzbed,   Chakma 
Thiikado,  Burm. 

A  large  deciduous  tree.  Bark  thin,  dark  grey-brown,  exfoliating 
when  old  in  irregular  woody  scales.  Wood  brick-red,  soft,  shining, 
even-  but  open-grained,  fragrant,  seasons  readily,  does  not  split  or 
warp.  Annual  rings  distinctly  marked  by  a  belt  of  large  and 
numerous  pores.  Pores  frequently  double  or  subdivided,  unequally 
distributed,  scanty  in  the  autumn  wood,  somewhat  unequal  in  size, 
prominent  on  a  vertical  section;  those  in  the  spring  wood  larger. 
Medullary  rays  red,  fine  and  moderately  broad,  uniform,  bent  round 
the  pores ;  giving  a  marked  silver-grain. 

Forests  of  the  sub-Himalayan  tract  and  valleys  in  the  North-West  Himalaya  up  to 
4000  ft.y  in  the  Punjab  and  eastwards,  chiefly  along  streams,  to  Slkkim  ^lA  K.^<eaxDk\ 
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Eastern  Bengal  and  Barma,  less  common ;  throughout  Western  and  Southern  India  at 
low  elevations ;  often  planted  in  avenues  and  gardens. 

The  Toon  tree  is  one  of  the  most  important  of  Indian  trees,  and  is  very  largely 
cultivated,  and  almost  everywhere  where  cultivated  can  extend  itself  by  self-sown 
seedlings. 

Growth  rapid :  Brandis  says  that  in  1863  he  measured  the  following  trees  on  the 
Eastern  Jumna  Canal  near  Saharanpur  : — 

Age  30  years,  girth  58  inches,  mean  of  6  trees. 
o5      ««  „     o6       ..  ..  5      .« 


» 


This  would  give  a  growth  of  2J  to  3  rings  per  inch  of  radius,  which  is  very  fast. 
The  8i)ecimens  show  a  growth  varying  from  3  to  9  rings  per  inch  of  radius,  showing 
that  some  have  come  from  fast-grown  trees,  while  others  have  had  only  a  moderate 
growth.  The  average  measurements  of  50  trees  in  the  Kulsi  Plantation  in  Assam 
gave  for  22  years'  age  a  height  of  63  ft.,  girth  22  in.,  which  is  a  growth  of  about 
6  rings  per  inch. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 


Experiments  by  wbom 
conducted. 

Year. 

Woo<l  whence  procured. 

.  of  ex- 
imcnts. 

• 

Size  of  bar.  i  |' 

Value  of  P. 

^ 

ft.     In.     in. 

Cliflford 

1862 

Bengal 

— 

6x2x2    34 

369 

Campbell 

1831 

Morung 

1 

6  X  2  X  2    85 

423  (unseasoned) 

Kyd     .... 

1831  1  Assam 

2 

2x1x1    33 

465 

Cunningham 

1854 

Gwalior 

2 

2  X  1  X  1    84 

541 

Skinner,  No.  45  . 

1862 

Travancore 

— 

31 

560 

Baker  .... 

1829 

Chittagong 

8 

6  X  2  X  2    40 

550 

Fowke. 

1859 

35 

420 

Brandis,  No.  25  . 

1862    Burma 

28 

B.  Thompson 

1868 

Central  Provinces 

35 

Wallioh,  Nos.  89  and  40 

— 

Assam  and  India 

2 

—          34 

Hamilton     . 

—                   — 

36 

Bourdillon  . 

1896    Travancore 

i 

29 

349 

Considering  these  experiments  and  the  specimens  here  described,  we  may  take 
W  =  35  and  P  =  466. 

The  wood  is  durable,  and  is  not  eaten  by  white  ants ;  it  is  highly  valued  and 
universally  used  for  furniture  of  all  kinds,  and  is  also  employed  for  door  panels  and 
carving.  From  Burma  it  is  exported  under  the  name  of  '*  Moulmein  Cedar,'*  and  as 
8uch  is  known  in  the  English  market.  It  there  fetches  about  Bs.65  per  ton,  the  cost 
of  cutting  and  delivery  being  Bs.44,  according  to  Col.  Seaton.  In  North-West 
India  it  is  used  for  furniture,  carvings  and  other  purposes.  In  Bengal  and  Assam  it  is 
the  chief  wood  for  making  tea-boxes,  but  has  got  scarce  on  account  of  the  heavy 
demand.  It  is  also  used  for  the  purpose  in  Kangra.  In  South  India  it  is  very  largely 
used  for  cigar-boxes.  In  Bengal,  Assam  and  Burma  it  grows  to  a  large  size,  trees  20 
ft.  girth  with  a  height  of  80  ft.  of  clear  stem  being  not  uncommon  in  forests  which 
have  been  only  little  worked,  like  those  in  some  parts  of  the  Chittagong  Hill  Tracts. 
Though  easily  distinguished  when  growing  from  C  microcarpa,  the  woods  are  very 
similar,  so  that  they  are  cut  and  used  or  exported  indiscriminately. 

An  analysis  of  the  wood  shows  that  calcium  carbonate  is  the  principal  ingredient 
of  the  ash.  The  leaves  are  used  to  feed  cattle,  and  the  flowers  give  a  red  or  yellow 
^ye  (GiUnart).  The  bark  is  astringent,  and  gives  a  resinous  gum  ;  it  is  also  used  as 
a  febrifuge. 

The  seed  is  very  small  and  light,  and  runs  about  1200  to  the  ounce.  Seedlings 
are  easily  raised,  but  difficult  to  transplant.  The  roots  are  surface-feeders,  so  that  it 
ought  not  to  be  grown  on  the  edges  of  fields. 

The  Toon  tree  suffers  considerably  from  an  insect  enemy,  the  "  Toon  twig-borer,**  a 
moth  of  the  Family  of  the  PhycitidsB,  the  Magiria  robuata,  Moore,  which  bores  alonv 
the  pith  of  the  leading  shoots  which  are  consequently  destroyed,  this  destruction 
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seriously  damaging  the  proper  growth  of  the  tree  (see  **  Injurious  Insects,"  by  E.  P. 
Stebbing,  p.  122).  The  oame  TOrer  attacks  also  the  leading  shoots  of  allied  species, 
especially  of  mahogany  (Svnetenia  MaJiagani  and  macrophylla).  No  remedy  for  the 
damage  has  yet  been  suggested,  but  in  yoims:  plants  the  best  thing  is  to  cut  and  bum 
the  young  shoots  directly  the  presence  of  the  larva  is  ascertained  from  the  appear- 
ance of  the  usual  gummy  exudation. 

lbs. 

P   1191.    Madhopur,  Punjab  (F.  Halsey) 35 

H        8.    Simla,  Punjab 37 

H        5.    Sirmiir,  Punjab — 

0     214.    Garhwal,  1868 3fi 

C     177.    Mandla,  C.P.,  1871 37 

C   3476.  Saranda  Forests,  Chota  Nagpore  (Gamble)     ....    — 

C   3545.  Khurdha  Forests,  Orissa  (Gamble).        .        .        .        .        .31 

E     640.  Kamriip,  Assam  (Mann)  \      some  of       (    ,        .        .        .44 

E  1266.  TezpiSr        „            „       I     these  may      I     .        .        .        .34 

E   1229.  Sibsdgar      „           „       j     belong  to       j     .        .        .        .31 

E     712.  Chittagong  (Chester)        J  C,  microcarpa  I    .        .        .        .    — 

D  1054.    Salem,  Madras  (Beddome) 39 

W    763.    South  Kanara  (Cherry) 29 

W4147.    MaUbar 34 

B     272.    Burma,  1867 36 

B     803.    Tharrawaddi,  Burma  (Ribbentrop) 38 

No.  18,  Salem  Collection 35 

No.  19,  „            „          (marked  Chichrasaia  iahularis)        .        •        .37 
Nordlioger's  Sections,  vol.  4  (Tab.  III.  5). 

2.  C.  microcarpa,  C.  DC;  Monog.  Phan.  i.  745.  Yern.  Tun,  tuni.  Hind, 
(names  much  as  in  C,  Toona), 

A  large  evergreen  tree.  Bark  dark  brown,  rough.  Wood  as  in 
C.  Toona,  but  pores  rather  smaller,  and  medtdlary  rays  finer  and 
more  clearly  marked. 

Hills  of  the  Slkkim  Himalaya  at  about  2-4000  ft. ;  hills  of  Eastern  Bengal  and 
Chittagong ;  hill  forests  of  South  India  up  to  5000  ft. 

This  is  a  larger  tree  than  (7.  Toona,  and  affects  the  sides  and  slopes  of  valleys  in 
the  hill  country.  The  wood  is  used  for  the  same  purposes  as  that  of  C.  Toona,  The 
growth  is  faster.  It  is,  in  all  probability,  the  tree  referred  to  by  Mr.  Graham  Anderson 
("  Forest  Trees  in  the  Coffee  Lands  of  S.  Mysore,"  Bangalore,  1888)  as  ^^Gund  gerweygay, 
*  gunda  gerigay,  nogwarra,  nogga^  chitkye.  card  hayew,  Kan.,"  and  apparently  consider^ 
au  excellent  shade  tree  for  coffee. 


E    655.  Bamunpokri,  Darjeeling  Terai  (Manson)  . 

E  2332.  Sukna,  Darjeeling  2000  ft.  (Gamble) 

E  3599 

E  3619.  Latpanchor,  Darjeeling,  4000  f".  (Gamble) 

E  3623.  Kalimpiing,  Darjeeling,  2000  it.         „ 

B  5052.  Thongwa,  Henzada,  Burma  (marked  Melia  hinnanica) 


lbs. 

30 
36 
39 

35 
37 


In  the  Darjeeling  Hills  is  another  Toon,  which  Sir  G.  King  also  identifies  as 
C,  microcarpa,  but  which  I  cannot  help  thinking  to  be  distinct.  It  grows  into  an 
enormous  evergreen  tree  with  reddish-brown  bark,  exfoliating  in  long  flakes.  The 
wood  used  to  be  largely  in  use  for  rice-pounders  and  for  dug-out  canoes,  but  the  demand 
for  tea-box  wood  has  cleared  off  most  of  the  large  trees,  so  that  it  must  now  bd  scarce. 
In  the  "  Ind.  Forester,"  i.  91,  the  cubic  contents  of  four  trees  in  the  Reyang  Valley  are 
given  as  211,  375,  720  and  400  cub.  ft.  respectively,  the  largest  having  a  mean  girth 
of  12  ft.  and  a  length  of  80  ft.  Its  identity  requires,  I  think,  some  further  investi- 
gation.   The  wood  is  redder  and  softer  than  that  of  (7.  Toona, 

lbs. 

E    360.    Tukdah,  Darjeeling,  5000  ft.  (Johnstoa) 34 

E  2333.    Darjeeling,  6000  ft.  (Gamble) ^^. 
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8.  C.  multijuga,  Kurz  For.  Fl.  i.  229.  C.  Toona,  Roxb. ;  Fl.  Br.  Ind.  i.  569  (in 
part).    Vera.  Taungdama,  Burm. ;  Nee,  Karen. 

A  large  evergreen  tree.  Wood  light,  soft,  pink,  with  structure  like 
that  of  C.  Toona,  but  pores  more  scanty. 

Tropical  forests  of  the  Eastern  slopes  of  the  Pegu  Yoma,  west  of  Toungoo. 

Ibe. 

B  3378.    Salween  Valley,  Burma,  2000  ft 36 

4.  C.  serrata,  Royle;  Brandis  For.  Fl.  73;  Kurz  For.  Fl.  i.  229.  (7.  T<xma^ 
Roxb. ;  Fl.  Br.  Ind.  i.  568  (in  part).  Vera.  Drawi,  dalU,  ddl,  dauri,  khishingy  khinam^ 
durloy  N.-W.  Him. ;  Soni,  Kumaon  ;  Darlu,  darli,  darloi,  Jaunsar. 

A  tree.  Bark  dark  grey,  i  in.  thick,  with  regular  longitudinal 
furrows.  Heartwood  light-red,  even-  but  open-grained,  scent  often 
unpleasant.  AnnuaZ  rings  distinctly  marked  by  broad  belts  of 
numerous  large  pores.  Pores  often  double  or  divided  into  three 
compartments,  very  unequal  in  size  from  small  to  large,  and  unequally 
distributed,  very  prominent  on  a  vertical  section,  scanty  and  small 
in  autumn  wood,  large  and  very  numerous  in  spring  wood,  usually 
filled  with  resin.  Medullary  rays  fine  and  moderately  broad,  rather 
few,  bent  round  the  pores. 

Western  Himalaya  up  to  8000  ft.,  from  the  Indus  to  the  Jumna. 

The  wood  is  at  once  distinguishable  from  that  of  C,  Taona  by  the  prevalence  of  very 
much  larger  pores  and  much  more  marked  annual  rings.  In  appearance  the  tree  is 
also  quite  diflerent;  it  has  very  loDg  leaves,  usually  pink  flowers,  and  the  young  trees 
spread  like  an  umbrella ;  it  has  also  different  bark,  and  is  always  found  at  much  higher 
elevations.  In  Ceylon  it  has  been  introduced  as  a  shade  tree  for  tea,  and  it  is  very 
largely  planted  for  the  same  purpose  over  coffee  in  Java.  In  Jaunsar  the  wood  has 
been  used  considerably  in  the  building  of  forest  houses,  and  for  beams  and  sleepers  on 
the  sledge-roads,  wet-slides  and  bridges.  The  growth  is  sometimes  very  fast,  some- 
times as  fast  as  2  rino;s  to  the  inch  of  radius. 

Average  weight,  33  lbs.  per  cubic  foot.  The  wood  is  used  for  many  purposes  about 
Simla,  also  for  tbe  hoops  of  sieves  and  for  bridges.  The  shoots  and  leaves  are  lopped 
for  cattle  fodder. 

Ibe. 

H8181.  Diingagalli,  Hazara,  6000  ft — 

H    920.  Hazara,  Punjab,  6000  ft.  (Baden-Powell)  .88 

H    897.  Murree,  Punjab,  7000  ft.  „ 29 

H    782.  Saldn,  Cham  ba,  5000  ft.  (Pengelly) 28 

H      25.  Matiydna,  Simla,  7000  ft 31 

H    430.  Deoban  Kange,  Jaunsar,  5500  ft.  (Bagshawe)  .  .        .30 

H  4486.  Dehra  Dun,  2300  ft.  (cult.)  (Gamble) 30 

Nordlinger's  Sections,  vol.  9  (Tab.  III.  6). 

B  505,  sent  from  the  Andaman  Islands  under  the  name  of  Diospyros  undulata, 
Vem.  Thikado,  Burro. ;  Fddd,  And.,  has  a  reddish,  moderately  hard,  even-grained 
wood  which  seasons  well.  Pores  large,  scanty,  often  subdivided ;  very  prominent  on  a 
vertical  section.  Medullary  rays  numerous,  fine,  uniform ;  the  distance  between  the 
rays  many  times  less  than  the  transverse  diameter  of  the  pores.  It  evidently  belongs 
to  Meliacese,  but  has  not  yet  been  identified. 


21.  CHLOROXYLON,  DC. 

1.  C.  Swletenla,  DC ;  Fl.  Br.  Ind.  i.  569 ;  Bedd.  Fl.  Sylv.  t.  11 ;  Brandis  For.  Fl. 
74 ;  Talbot  Bomb.  Ldst  43 ;  Trimen  Fl.  Ceyl.  i.  253.  SwUtenia  Chloroxylon,  Roxb. 
Fl.  Ind.  ii.  400.  Satin  wood.  Vem.  Behra,  ff^rya,  behruy  bihri,  C.P. ;  Bhirra,  girya, 
Berar  ;  Bhira,  Gondi ;  Bhirwa,  Baigas ;  Bella,  Palkonda ;  Balda,  bheria,  billu.  Mar. ; 
Mududady  mutirai,  huruSy  purushy  Tam. ;  BUlUy  hilguy  Tel. ;  Sengel,  saliy  K61 ; 
BharhiUy  Kharwar;  Behruy  Uriya;  Mura^alu,  Mysore;  Buruta,  Cingh. 
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A  moderate-sized  deciduous  tree.  Bark  J  in.  thick,  soft,  spongy, 
light  grey  or  yellow.  Wood  very  hard,  yellow  or  cream-coloured,  the 
inner  wood  darker  than  the  outer,  but  no  distinct  heartwood  ;  having 
a  fine  satiny  lustre.  Annvxil  rings  distinct.  Pores  very  small,  evenly 
distributed,  single  or  in  short  radial  lines,  between  the  fine  uniform 
and  equidistant,  very  short  medullary  rays,  which  are  visible  on  a 
radial  Section  as  small  shining  plates  which  cause  the  beautiful 
silver-grain. 

Central  and  Southern  India  and  Ceylon.  It  commenceB  in  the  Satpura  Range, 
and  is  found  in  dry  forests  through  the  Circars,  the  Konkan,  the  Deccan  and  Camatic, 
especially  on  rather  poor  soils,  as  on  sand  and  Idterite.  The  finest  I  have  seen  were  in 
the  Gumsiir  and  Surada  Forests  of  the  N.  Circars.  In  Ceylon  (see  A.  F.  Broun,  **  Ind. 
For.,*'  xxY.  181,  with  map)  it  affects  the  dry  regions  of  the  north  and  east,  the  finest 
forests  being  those  about  Puttalam  and  Batticaloa. 

This  beautiful  tree  gives  the  satinwood  of  commerce,  which  is  largely  exported 
from  Ceylon,  and,  to  a  much  less  extent,  from  India.  It  is  much  used  for  cabinet 
work  and  the  backs  of  brushes,  also  for  pretty  furniture  and  picture-frames.  Locally 
it  has  been  used  for  building,  for  carts  and  agricultural  implements.  It  has  been  tried 
as  a  substitute  for  boxwood  for  engraving,  but  not  very  successfully.  Sleepers  made 
of  it  have  lasted  for  20  years  on  the  Ceylon  Railway;  and  so  far  the  experiments 
as  to  its  behaviour  in  sea-water  point  to  its  resisting  teredo.  A  celebrated  bridge 
at  Peradeniya,  near  Kandy,  with  a  single  arch  of  205  ft.  span,  was  built  entirely 
of  it.  "  Figury  "  wood  fetches  a  good  price,  reaching  as  much  as  Rs.7  per  cubic  foot 
in  Colombo,  ordinary  wood  being  valued  at  about  R8.2i.  Logs  sometimes  run  to  a 
girth  of  8  to  9  ft. 

The  cause  of  '*  figury  '*  wood  has  been  somewhat  discussed,  but  scarcely  yet  satis- 
fectorily  determined.  Mr.  H.  S.  Hansard  irx  "  Ceylon  Forester,"  ii.  253,  maintains  that 
it  is  caused  by  irregular  growth  from  the  cambium;  Mr.  Armitage  in  the  same 
paper,  that  it  is  caused  by  the  irregular  healing  of  wounds  in  the  bark  made  by  the 
sambhar  deer. 

The  data  regarding  rate  of  growth  are  not  very  good.  Broun,  however,  gives  20 
years  as  the  time  in  which  a  tree  reaches  18  in.  girth,  45  years  for  36  ins.,  75  years  for 
54  in.,  and  125  years  for  72  in.  He  seems  to  consider  that  6  ft.  is  the  best  exploitable 
size,  but  in  India  I  suspect  that  trees  of  that  size  would  be  long  over-mature  and 
probably  hollow. 

The  following  experiments  have  been  made  to  determine  the  weight  and  transverse 


strength : — 


Experiment  by 
-whom  conducted. 


leaker 

A.  Mendis 

Bkinner    . 
Puckle 

Paris  Exh.  Cat. 

Wallich    . 
Molesworth 
H.  HO'Connell 
"The  specimens 
Broun 


1 

Year. 

Wood  whence 
procared. 

3 

2 

1 

3 

• 

12 

1 

Size  of  bar. 

•s, 

lbs. 
65 

56 

60 

61 

51 
60 
61 
59 
60 

Value 
of  P. 

Remarks. 

1 
1829 

;  1855 

,  1862 

1862 

1886 
1899 

Madras 

Ceylon 

Madras 
W.  Mysore 

C.P. 
Ceylon 

Tinnevelly 
Various  places 
Ceylon 

ft.      in.       in. 
6x2     X  2 

2X1X1 
2x1x1 

3  X  IJ  X  1} 

744 

/1042  \ 
\  504  / 

870 

812 
/620to 
\  1059 

950 
1000 

Nos.  8,  52 

No.  47 
Balfour,  p.  317 

No.  187 
E  =  5200 
a  =  0-00699 

1  am  inclined  to  agree  with  Broun  that  P  =  1000  is  perhaps  the  best  to  take. 
His  weight  of  60  lbs.  is  probably  also  correct. 

The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.S.,  for  the  Imperial  Institute,  on 
"Ceylon  woods,  gave  the  following  results  {Imp,  Tnst,  Journ,^  May,  l^^^)  \ — 
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Weight       . 64:'32  lbs.  per  cubic  foot. 

Besistance  to  shearing  along  the  fibres        .        .  1903  lbs.  per  square  inch. 

Crashing  stress 3*374  tons  per  square  inch. 

Coefficient  of  transverse  strength         .        .        .  6*150  „  „ 

Coefficient  of  elasticity         .....  699  „  „ 

Broun  describes  the  tree  as  a  "  shade-avoiding  *'  tree,  requiring,  however,  some  low 
cover  when  young.    It  conies  up  readily  in  clearings  and  on  the  sides  of  forest  roads, 

and  he  considers  the  reproduction  good. 

lbs. 

C  1153.    Ahiri,  C.P.  (R.  Thompson) 54 

C  1412.    Seoni,  C.P. 49 

C  2742.    Jamui,  Berar  (Brandis) 52 

C  1239, 1304.    GumstSr,  N.  Circars  (Dampier) 56 

C  3443.    Seemah  Forest,  PalamOw  (Gamble) — 

C  3572.    Khurdha  Forests,  Orissa         „ 57 

C  3823.    Kurcholy  Forests,  Ganjam  (Gamble) 56 

C  3943,  4065.    Rekapalle  Forests,  U.  Godavari  (Gamble)       ...  65 

D2926.    Madras — 

D  1069.    N.  Arcot  (Beddome) 61 

D  4448.    South  Arcot  (Wooldridge) — 

No.  20,  Salem  Collection 61 

Nos.  8,  52,  Ceylon  Collection,  old ;  Nos.  14,  90,  new  (Mendis)         .        .  56 
Nordlinger's  Sections,  vol.  11. 


Order  XXX.    CHAILLETIACEiE. 
1.  CHAILLETIA,  DC. 

Three  species.  C.  Bdferiana^  Kurz  For.  Fl.  i.  230;  Fl.  Br.  Ind.  i.  570,  and 
C  longipetcUa,  Turcz.;  Fl.  Br.  Ind.  i.  571  (C  macropetala,  Kurz  For.  Fl.  i.  231),  are 
evergreen  shrubs  or  trees  found  in  Tenasserim. 

1.  C.  gelonioides,  Hook.  f. ;  FL  Br.  Ind.  i.  570 ;  Bedd.  Fl.  Sylv.  lix. ;  Kurz  For. 
Fl.  i.  230 ;  Talbot  Bomb.  List  43.  C.  sumatrana,  Miq. ;  Trimen  Fl.  Ceyl.  i.  254. 
Moctcurra  gehnioides,  Rozb.  Fl.  Ind.  ii.  69.  Vern.  Moakurra,  Beng. ;  Baluna  kuk^ 
Cingh. 

A  small  evergreen  tree.  Bark  thin,  light  yellowish-brown,  with 
prominent  rough  lenticels  in  horizontal  lines.  Wood  light  yellowish- 
brown,  moderately  hard.  Pores  small,  rather  scanty,  the  annvxd  rings 
marked  by  the  absence  of  pores  in  the  spring  wood.  Medullary  rays 
variable,  fine  to  broad,  often  short,  several  fine  rays  between  the  broad 
ones ;  silver-grain  of  whitish  plates. 

Khasia  Hills  and  Sylhet;  Chittas^ong ;  Western  Gh^ts  (common  in  N.  Kanara  near 
the  falls  of  Ghiirsoppa) ;  Ceylon,  in  the  moist  low  country,  up  to  3000  ft. 

The  wood  somewhat  resembles  that  of  the  oaks,  especially  that  of  the  first- 
mentioned  specimen,  which  is  clearly  from  an  older  tree  than  the  other. 

East  Indies — ^Kew  Museum  (J.  D.  Hooker). 

Khasia  Hills,  2-3000  ft.— Kew  Museum  (J.  D.  Hooker). 


Order  XXXI.    OLACIXEiE. 

An  Order  of  very  small  forest  importance,  but  still  containing  about  20  genera  of 
trees,  shrubs  or  climbers,  found  in  the  forests  of  India.  Tbey  are  chiefly  found  in  the 
moist  zones  of  the  forests  of  Bengal,  Biuma,  the  Western  Gbdts  and  Ceylon,  and  none 
of  tiiem  are  particularly  common.  A  few  genera  afiford  large  trees,  but  none  of  them 
have  timbers  of  any  importance. 
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The  Order  is  divided  into  four  Tribes,  viz. — 

Tribe  I.  Olacese       .        .        .        .    Ximenia,  Olaz,  Erythropalum,  Strom- 

bosia,  Anacolosa,  Sch5pfia. 
„    II.  Opiliese       ....    Gansjera,    Natsiatopsis,    Lepionurus, 

Opilia. 
„  III.  Icacineas     ....    Lasianthera,  Gomphandra,  Apodytes, 

Mappia,  Phlebocalymna. 
„  IV.  PhytocreneiB      .        .        .    Phytocrene,    Miquelia,    Sarcostigma, 

Natsiatum,  lodes. 


1.  XIMENIA,  Linn. 

1.  X.  americana,  Willd. ;  PI.  Br.  Ind.  i.  674 ;  Roxb.  Fl.  Ind.  ii.  252 ;  Kurz  For. 
Fl.  L  232 ;  Talbot  Bomb.  List  44 ;  Trimen  Fl.  Ceyl.  i.  255.  Vem.  Uranechra,  Tel. ; 
Kakira,  Kumpa ;  Chirvrillantai^  Tarn. ;  PinU  kayiriy  pinleziy  Burm. 

A  large  shrub.  Ba/rk  dark  reddish-brown,  very  rough  with  deep 
fissures,  J  in.  thick.  Wood  yellowish-red,  hard,  heavy,  close-grained. 
Pores  small,  evenly  distributed,  less  numerous  in  the  autumn  wood. 
Medvllary  rays  very  fine,  short. 

Dry  forests  of  the  Deccan,  on  stony  ground ;  Trincomali  and  Batticaloa  in  Ceylon, 
scarce ;  rocky  coast  of  the  Andaman  Islands. 

A  thorny  shrab  with  bright-orange  edible  fruit.  The  kernels  of  the  froit  are  also 
eaten,  and  taste  like  filberts.  The  wood  is  used  as  a  substitute  for  sandal  by  Brahmins 
on  the  East  Coast  in  their  religious  ceremonies  (Roxb.). 

lbs. 

C  3920.    Peddapuram  Forests,  Upper  Qodavari  (Gamble)      .        .        .    — 
D  3986.    Ballipalle  Forest,  Cuddapah  „  ...    67 


2.  OLAX,  Linn. 

Seven  species,  mostly  scandent  shrubs.  0.  Wightianay  Wall. ;  Fl.  Br.  Ind.  i.  575 ; 
Bedd.  Fl.  Sylv.  Ix. ;  Talbot  Bomb.  List  44 ;  Trimen  Fl.  Ceyl.  i.  256,  is  a  large  climbing 
Bhrub  or  small  tree  (Bedd.)  of  S.  India  and  Ceylon.  0.  merguensis.  Planch. ;  Fl.  Br. 
Ind.  i.  576  is  a  low  tree  of  the  Margui  District  of  Tenasserim.  0.  nana,  WalL  is  a 
small  undershrub  of  the  plains  and  lower  hill  forests  of  the  North- West  Provinces 
up  to  5000  ft.,  common  in  the  Gudh  forests.  0,  acuminata,  Wall,  is  a  climbing  shrub 
of  Assam,  the  Ehasia  Hills,  Sylhet,  and  the  Eacbin  Hills  of  Burma;  and  0,  imhricatay 
K  )xb.,  a  similar  shrub  of  Chitt^ong  and  Tenasserim. 

1.  0.  scandens,  Koxb.  Fl.  Ind.  i.  163;  Fl.  Br.  Ind.  i.  575;  Brandis  For.  Fl.  75 ; 
Kurz  For.  Fl.  i.  233  ;  Talbot  Bomb.  List  44 ;  Trimeo  Fl.  Ceyl.  i.  256.  Vern.  Dhenianu 
Hind.;  Koko-aru,  Bang.;  Arthil,  Monghyr ;  jRimmel,K6\ ;  BodohodoriajTJnysL;  Ehir, 
Sonthal ;  Madalkura,  Khond ;  Kadalranchi,  Tam. ;  Kurpodur,  murki  malle,  turka- 
vepa,  Tel. ;  HarduU,  urchirri.  Mar. ;  Lelu,  Burm. 

A  large  rambling  shrub,  sometimes  a  climber.  Bark  grey,  i  in. 
thick,  deeply  cleft  vertically.  Wood  porous,  yellowish-white,  soft. 
Fores  numerous,  large  and  moderate-sized,  uniformly  distributed,  often 
oval.     Medvllary  rays  fine,  numerous,  not  prominent. 

Sub-Himalayan  tract  in  Kumaon ;  Behar ;  Central  and  South  India ;  Burma,  extend- 
ing to  the  Shan  Hills. 

This  is  a  destructive  climber,  doing  considerable  damage  to  forest  trees.  It  is  chiefly 
found  on  wet  ground  near  rivers  and  in  ravines.  The  fruit  is  used  in  Haz&ribigh  for 
making:  sherbet. 
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Ibo. 

C  1184.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .    40 

C2762.  Moharli    „  „  „        (Brandis)     . 

C  3820.  Surada  Forests  Ganjam  (Gamble)    . 

C  3467.  Bandgaon,  Bingbhtim  „  ... 

C  3494.  Kolhdn  Forests,  Singbhtim  „  ... 
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2.  0.  zeylaniea,  Linn. ;  Fl.  Br.  Ind.  i.  576 ;  Bedd.  Fl.  Sylv.  Ix. ;  Kurz  For.  Fl.  i. 
233  ;  Trimen  Fl.  Ceyl.  i.  267.    Vem.  MiUa,  Gingb. 

A  small  tree  with  angled  branches.  Wood  yellowish-white,  hard, 
close-  and  even-grained,  resembling  boxwood.  Pores  small,  in  narrow 
rings  of  light  tissue  and  roughly  in  concentric  lines.  Medullary  rays 
fine,  regular,  prominent. 

Upper  Burma  (Kurz)  ;  moist  low  country  of  Ceylon. 
The  leaves  are  eaten  in  salad  and  curries. 

Ceylon — Kew  Museum  (S.  Jayateleke). 

3.  ERYTHROPALUM,  Bl.  Three  climbing  shrubs.  E,  scandens,  Bl.  occurs  in 
Eastern  Bengal  and  Burma ;  E,  vagumy  Mast.,  in  the  Sikkim  Himalaya  and  Assam  ; 
and  E,  populi/oUum,  Mast.,  in  Travancore. 

4.  STROMBOSI A,  Bl.  Three  large  trees.  S.  javanica,  Bl. ;  Fl.  Br.  Ind.  i.  579  ; 
Kurz.  For.  Fl.  i.  235,  is  a  lofty  tree  of  Tenasserim,  said  to  have  a  hard  white  wood. 
8,  ceylanka,  Gardn. ;  Fl.  Br.  Ind.  i.  579 ;  Bedd.  Fl.  Sylv.  1. 137 ;  Talbot  Bomb.  List  45 ; 
Trimen  Fl.  Ceyl.  i.  257,  is  a  large  tree  of  the  Western  Gbdts,  in  the  Konkan  and 
Kanara,  also  in  Ceylon.  Trimen  says  the  wood  is  ^*  moderately  heavy,  rather  soft, 
*  pale  yellowish-brown,  shining."  8,  leprosa,  Talbot  in  Joum.  Bomb.  N.  H.  Soc  m.  236 
(8,  ceylanica,  Gardn. ;  Fl.  Br.  Ind.  i.  579  (in  part)),  is  a  large  tree  of  the  forests  of 
N.  Kanara. 

5.  ANACOLOSA,  Bl. 

Four  species.  A,  ilicoidesy  Mast,  in  Fl.  Br.  Ind.  i.  580,  is  a  small  spreading  tree  of 
the  Khasia  Hills.  A.  Oriffithit,  Mast. ;  Kurz  For.  Fl.  i.  236,  is  an  evergreen  ^nib  of 
Tenasserim,  and  A,  pubenUa,  Kurz,  a  large  shrub  of  the  Andaman  Islands. 

1.  A,  densiflora,  Bedd.  Fl.  Sylv.  1. 138 ;  Fl.  Br.  Ind.  i.  580. 

A  large  tree.  Wood  light  reddish-brown,  moderately  hard.  Pores 
moderate-sized,  in  radial  or  slightly  oblique  strings.  Medullary  rays 
very  fine,  very  numerous,  the  distance  between  them  much  less  than 
the  diameter  of  the  pores.  Cells  large  and  prominent  under  the  lens 
on  a  cross-section. 

Anamalai  Hills  of  Coimbatore  at  2000  ft. ;  hills  of  Travancore. 

Iba. 

W4679.    Travancore  (Bourdillon) 50 

6.  SCHOEPFIA,  Schreb. 

8,fragran8t  Wall. ;  Fl.  Br.  Ind.  i.  581,  is  a  small  tree  of  Nepal,  the  Khasia  Hills, 
and  the  Kachin  Hills  of  Upper  Burma. 

1.  S.  acuminata.  Wall. ;  Fl.  Br.  Ind.  i.  582. 

A  tree.  Wood  yellowish-white,  soft,  with  narrow,  irregular, 
broken  or  anastomozing  bands  of  soft  texture.  Pores  small,  often 
subdivided,  scanty;  usually  but  not  always  in  the  soft  bands. 
Medullary  rays  fine,  not  numerous,  wavy, 

Mishmi  Hills,  Khasia  Hills  and  Sylbet. 
Khasia  Hills---Kew  Museum  (J.  D.  Hooker). 
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7.  CANSJERA,  Juss. 

Three  species,  two  of  which  are  climbing  shrubs  of  the  Barmese  forests,  of  little 
importance. 

1.  C.  Rheedii,  Gmelin ;  Fl.  Br.  Ind.  i.  582 ;  Brandis  For.  Fl.  75  ;  Bedd.  Fl.  Sylv. 
clxxix.;  Kurz  For.  Fl.  i.  237;  Talbot  Bomb.  List  45;  Trimen  Fl.  Ceyl.  i.  259. 
O,  acandcTis,  Roxb.  Fl.  Ind.  i.  441.    Vem.  Piia-hodalya,  Uriya ;  Eta-mura,  Cingh. 

A  large  evergreen  climbing  shrub.  Bark  cream-coloured,  some- 
what corky.  Wood  yellowish-white.  Pores  small,  rather  scanty. 
Medullary  rays  fine,  white,  short,  moderately  numerous.  Annv>aZ 
rings  distinct. 

Forests  of  Oudh,  South  India,  Burma  and  Ceylon. 

0  3946.    Rekapalle  Forests,  U.  Qodavari  (Gramble). 
C  4321.    Juddengy  Forests,  Qodavari  „ 

8.  NATSIATOPSIS,  Kurz.  N.  thunbergiotfolia,  Kurz  For.  Fl.  i.  237,  is  a  climbing 
shrub  of  Upper  Burma. 

9.  LEPIONURUS,  Blume.  L.  ohUmgi/olius,  Mast,  in  FJ.  Br.  Ind.  i.  583 ;  Gamble 
Darj.  List  17  {L.  sylvestris,  Kurz  For.  Fl.  ii.  330),  is  a  small  tree  of  the  North-East 
Himalaya  and  Eastern  Bengal. 

10.  OPILIA,  Roxb.  0.  amentacea,  Roxb.  Fl.  Ind.  ii.  87 ;  Fl.  Br.  Ind.  i.  583  ;  Bedd, 
Fl.  Sylv.  Ix. ;  Trimen  Fl.  Ceyl.  i.  268 ;  Vern.  BcUeekoma,  Tel.,  is  a  scandent  shrub  or 
small  tree  of  South  India  and  Burma. 

11.  LASIANTHERA,  Pal.  de  Beauv. 

1.  L.  aplcalis,  Thw. ;  FJ.  Br.  Ind.  i.  584 ;  Bedd.  Fl.  Sylv.  t.  139 ;  Trimen  FL 
Ceyl.  i.  260.     Vem.  Urukanu,  uruhonduy  Cingh. 

A  moderate-sized  or  large  pyramidal  tree.  Bark  smooth.  Wood 
greyish-  or  yellowish-brown,  soft  to  moderately  hard.  Pores  small> 
evenly  distributed,  usually  in  patches  of  soft  light  tissue.  Medullary 
rays  fine,  short,  numerous,  with  occasional  broad  ones ;  silver-grain 
very  prominent,  speckled,  in  small  oblique  patches. 

Moist  low  country  of  Ceylon,  up  to  2000  ft. 

Mendis  says  the  wood  is  used  for  building  and  for  coffee  and  plumbago  casks. 

No.  140,  Ceylon  Collection,  new  (Mendis). 
Ceylon :  Int.  Exhn.,  1862 — Kew  Museum. 

12.  GOMPHANDRA,  Wall. 

Five  species.  Besides  the  two  described,  there  are  three  species,  all  trees,  given  in 
Kurz'  "  Forest  Flora  "  under  the  generic  name  of  StemonuruSf  Bl.,  as  found  in  Burma. 

1.  G.  polymorpha,  Wight ;  Fl.  Br.  Ind.  i.  586.  G,  coriacea,  Wight ;  Bedd.  Fl. 
Sylv.  Ixi. ;  Trimen  Fl.  Ceyl.  i.  261. 

A  small  tree.  Bark  thin,  light  greyish-brown,  smooth.  Wood 
greyish-white,  soft.  Pores  small,  scanty.  Medullary  rays  broad, 
white,  showing  a  good  silver-grain.  Very  many  fine,  white,  irregular 
and  wavy  transverse  bars. 


166  A  MANUAL  OF  INDIAN  TIMBERS 

Hills  of  South  India  and  Ceylon,  above  6000  ft. ;  common  in  the  underwood  in 
thick  Nilgiri  sholas. 

Ibe. 

W3816.    LamVs  rock  shola,  Nilgiris,  6000  ft.  (Gamble)       ...    40 

2.  G.  axillaPiS.  Wall.;  Fl.  Br.  Ind.  i.  586;  Bedd.  Fl.  Sylv.  Ixi.;  Talbot  Bomb. 
List  45 ;  Trimen  Fl.  Ceyl.  i.  261. 

Wood  grey,  similar  to  that  of  0.  polymorpha. 

Forests  of  Sylhet ;  Western  Ghdts  from  Konkan  and  N.  Kanara  to  TravaQCore,  up 
to  4000  ft. 

A  small  tree  of  forest  undergrowth  at  lower  levels  than  G,  polymorpha,  Bourdillon 
gives  W  =  30  lbs.,  P  =  358. 

W4619.    Travancore  (Bourdillon) 31 

13.  APODYTES,  E.  Meyer.  Four  species.  A.  Benthamiana,  Wight;  Fl.  Br. 
Ind.  i.  588 ;  Bedd.  Fl.  Sylv.  t.  140,  var.  a,  is  a  tree  of  the  hills  of  South  India,  at 
6-7000  ft.  A.  Oardnerianay  Miers ;  Trimen  Fl.  Ceyl.  i.  262,  is  a  tree  of  the  hill 
region  of  Ceylon  up  to  6000  ft.  A,  Beddomeiy  Mast,  in  Fl.  Br.  Ind.  i.  588  ;  Bedd.  Fl. 
Sylv.  1. 140,  var.  fi,  is  a  tree  of  the  Nilgiri  northern  slopes  and  the  hills  of  Travancore. 
A,  andanuinica,  Kurz  For.  Fl.  i.  239,  is  an  evergreen  tree  of  the  Andaman  Islands. 

14.  MAPPIA,  Jacq. 

Four  species.  M.  tomentosa,  Miers ;  Fl.  Br.  Ind.  i.  689,  like  M,  fceiiday  Miers,  is  a 
common  tree  of  the  Nilgiri  sbolap,  up  to  7000  ft.  M.  ovata^  Miers ;  Fl.  Br.  Ind.  589 ; 
Trimen  Fl.  Ceyl.  i.  262 ;  Yern.  Gandapana,  Cingh.,  is  a  tree  of  South  India  and 
Ceylon  at  rather  lower  levels  than  the  other  two.  M,  ohlongoy  Miers ;  Fl.  Br.  Ind.  i. 
689 ;  Talbot  Bomb.  List  45 ;  Vem.  Gur,  kalgur,  Mar. ;  Ohorla,  pilipiccha,  Trav.  Hills, 
is  a  tree  of  the  Western  Gh^ts  in  the  Konkan  and  N.  Kanara,  having,  like  most  of  the 
species,  flowers  with  a  very  strong  unpleasant  smell. 

1.  M.  fCBtida,  Miers ;  Fl.  Br.  Ind.  L  689 ;  Bedd.  Fl.  Sylv.  1. 141  (not  the  text). 
Vem,  Ardliy  Tam. 

A  trea  Bark  greenish-grey,  rough.  Wood  white  or  greyish,  soft. 
Pores  moderate-sized  to  large,  scanty,  in  radial  strings.  MediMary 
rays  numerous,  broad,  prominent  in  the  silver-grain.  Cells  easily 
seen  under  the  lens. 

Nilgiri  Hills  at  6-7000  ft. ;  hills  of  Mysore. 

Ibe. 

W4036.    Cairn  Hill,  Ootacamund,  7000  ft.  (Gamble)    ....     32 

15.  PHLEBOOALYMNA,  Griff.  Three  species,  shrubs  or  small  trees  of  Burma. 
P.  Grijffithianay  Mast. ;  Fl.  Br.  Ind.  i.  590  (Gonocaryum  Grijfithianumy  Kurz  For.  Fl. 
i.  241),  is  an  evergreen  tree  of  the  swamp  forests  of  Burma. 

16.  PHYTOCRENE,  Wall. ;  P.  yigantea.  Wall. ;  Fl.  Br. Ind. i. 591 ;  Kurz  For.FL 
i.  241,  is  a  gigantic  climber  of  the  forests  of  Chittagong  and  Burma,  whose  stem  on 
being  cut  gives  out  a  quantity  of  fresh  water  good  to  drink.  The  wood  has  **  very 
'  large  porous  vessels  and  thick  medullary  rayp,  but  no  annual  rings  "  (FJ.  Br.  Ind.). 

I  have  not  seen  any  specimen  of  the  wood  of  P.  giganteay  but  there  are  good 
representatives  of  those  of  P.  hracteatay  Wall.,  and  P.  palmata,  Wall.,  both  M[alay 
species,  in  the  Kew  Museum.  In  the  former  there  is  a  large  central  pith  with  a  few 
small  fibro-vascular  bundles  arranged  radially  round  the  outer  edge.  Then  comes  a 
ring  of  very  porous  wood  with  large  radially  arranged  oblong  blunt  wedges  about  9  to 
10  in  number,  the  outer  part  of  which  is  bast  tissue,  the  inner  wood  tissue  with  a  few 
large  pores.  Then  comes  a  bast  ring,  and  then  further  wood  rings  of  similar  character. 
In  the  latter  there  is  a  small  ring  of  central  pith,  followed  by  starlike  irregular 
patches  of  wood  tissue  set  in  bast,  then  irregular  scattered  but  more  or  less  concentric 
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patches  of  large-pored  wood  tissue.  In  both  the  bark  is  dark  coloured,  rough,  some- 
what leathery.  There  is  also  a  drawing  of  the  wood  of  A*,  gigantea,  with  a  drawing  of 
a  section  of  a  young  stem  in  Wallich  PL  As.  Bar.  t.  215,  which  shows  a  central  pith 
with  short  broad  medullary  rays  radiating  from  it  and  surrounded  by  tissue  with  very 
large  and  large  pores.  This  is  followed  by  a  ring  of  tissue  without  pores,  and  this 
again  by  another  similar  ring  of  pores  and  medullary  rays,  and  so  on. 

17.  MIQUELIA,  Meissn.  Two  climbing  shrubs:  M,  Kleinii,  Msissn.,  of  Assam ; 
and  M,  dentata,  Bedd.,  of  the  Anamalai  Hills. 

18.  SARCOSTIGM A,  W.  and  A.  Three  climbing  shrubs,  one  Burmese  (5.  Wallichii, 
Baill.),  one  of  the  Andamans  {8.  edule,  Kurz),  and  the  third  (8,  Kleinii^  W.  and  A.) 
of  West  and  South  India. 

19.  NATSIATUM,  Ham.  N.  herpeticum,  Ham. ;  Fl.  Br.  Ind.  i.  696 ;  Kurz  For. 
Fl.  L  242 ;  Gktmble  Darj.  List  17 ;  Yern.  8ungo<hrik^  Lepchai  is  a  common  climber  of 
Northern  and  Eastern  Bengal  and  Burma. 

20.  lODES,  Blume.  About  four  species,  evergreen  climbers  of  Eastern  Bengal  and 
Burma. 

Order  XXXII.    ILICIXEiE. 

One  genus,  Ilex,  the  Holly.    Most  of  the  hollies  are  found  in  hill  regions. 

1.  ILEX,  Linn. 

About  23  Indian  species.  Three  species  are  found  in  the  Western  Himalaya; 
eight  in  the  Eastern  Himalaya;  seven  in  Assam  and  the  Khasia  Hills;  four  in 
Burma;  five  in  South  India,  and  three  in  Ceylon.  Watt  mentions  also  some  new 
species  from  Manipur.  /.  excelsa,  Wall. ;  Fl.  Br.  Ind.  i.  603  (/.  exaulca,  Brandis  For. 
Fl.  76) ;  Vem.  Katonj,  Kumaon,  is  a  small  tree  of  the  Himalaya  from  the  Tons  river 
(collected  at  Moragadh  above  Thadiar)  eastwards,  up  to  6000  ft.,  Assam  and  the 
Khasia  Hills,  nowhere  very  common,  and  preferring  shady  underwood  near  streams. 
This  with  Nos.  2  and  3  are  the  species  of  the  Western  Himalaya.  In  the  Eastern 
Himalaya  are  found  Nos.  1,  2,  4  and  7,  with  /.  excelsa,  also  /.  intricata,  Hook.  f. ; 
Fl.  Br.  Ind.  i.  602,  a  straggling  shrub  of  high  elevations  (10-11,000  ft.)  in  the  Sikkim 
Himalaya;  Lfragilis,  Hook,  f . ;  Fl.  Br.  Ind.  i.  602;  Gamble  Darj.  List  18,  a  small 
tree  found  in  the  Sikkim  and  Bhutan  Himalaya  at  7-10,000  ft.,  and  in  the  Khasia 
Hills ;  and  /.  Qodajam,  Colebr. ;  Fl.  Br.  Ind.  i.  604 ;  Gamble  Darj.  List  18  ;  Vem. 
Tirmm,  Ass.,  a  small  tree  found  in  the  Darjeeling  Terai  and  Western  Diiars,  extending 
to  Assam  and  Sylhet.  L  theodfoliay  Wall. ;  /.  emhelioidesy  Hook.  f. ;  J.  Oriffithiiy  Hook, 
f. ;  /.  Thomsoni,  Hook.  f.  and  /.  venulosa,  Hook,  f.,  are  trees  or  shrubs  of  Assam  and 
the  Khasia  Hills.  L  sulcata.  Wall.;  /.  macrophylla.  Wall.;  J.  cymosa,  Bl.  and  /. 
WaHichii,  Hook,  f.,  are  trees  of  Burma,  also  J.  thecefoUa,  Wall.  (J.  gauUhericefoUa, 
Kurz  For.  Fl.  i.  245),  before  mentioned.  J.  maiaharica,  Bedd.  Fl.  Sylv.  t.  143;  Fl. 
Br.  Ind.  i.  600;  Talbot  Bomb.  List  46,  is  a  large  tree  of  the  Ghdts  of  the  Konkan 
and  N.  Kauara  and  of  the  Benne  Forest  in  S.-E.  Wynaad.  /.  Gardneriana,  Wight ; 
Fl.  Br.  Ind.  i.  603 ;  Bedd.  Fl.  Sylv.  Ixii.,  is  a  small  tree  or  large  shrub  of  the  Western 
sholas  of  the  Nilgiri  plateau.  /.  Walkeriy  Wight  and  Gardn. ;  Fl.  Br.  Ind.  i.  600 ; 
Bedd.  Fl.  Sylv.  Ixii. ;  Trimen  Fl.  Ceyl.  i.  264,  is  a  small  thickly  branched  tree  found 
in  the  Pulney  Hills  in  the  Madura  district  and  in  the  higher  forests  of  Ceylon  at 
5-8000  ft.  The  European  holly  is  7.  Aqui/oHum,  L.,  while  the  Mat6  or  Paraguay 
tea  is  made  from  the  leaves  o{  I,  paraguayensiSy  St.  Hii. 

Wood  white  or  grey.  Pores  small,  arranged  in  radial  lines  or 
irregular  elongated  patches  of  loose  texture.  MedvZlary  rays  of  two 
classes,  very  fine  and  broad,  the  latter  prominent  on  a  vertical  section, 
and  causing  a  marked  silver-grain. 
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1.  I.  insignis,  Hook.  f. ;  Fl.  Br.  Ind.  i.  699 ;  Gamble  Darj.  List  18.  Vem. 
Lastmi,  Nep. 

A  small  evergreen  tree.  Bark  smooth,  grey.  Wood  white,  soft, 
close-grained  Ann/uxil  rings  marked  by  a  white  line.  Pores  very 
small,  numerous,  often  in  radial  lines,  several  such  lines  between  each 
pair  of  broad  medullary  rays.  Medullary  rays  very  fine  and  broad, 
prominent  on  a  radial  section,  giving  the  wood  a  fine  silver-grain. 
Medullary  patches  often  prominent. 

Hills  of  Darjeeling,  above  6000  ft. 

Id  wiDter  this  tree  has  clusters  of  bright  red  berries  like  those  of  the  common 

holly,  and  is  used  for  similar  purposes  of  decoration.    Growth  about  5  rings  per  inch 

of  radius. 

Ibo. 

E    355.    Gumpahar  Forest,  Darjeeling,  7000  ft.  (Johnston)  .        .        .40 
E  3407.    llie  Park,  Darjeeling,  7000  ft.  (Gamble) 41 

2.  I.  dipyrena,  Wall.;  Fl.  Br.  Ind.  i.  599;  Brandis  For.  Fl.  76, 1. 15;  Gamble 
Darj.  List  18.  Vem.  Shangala,  kandlar,  kalucho,  diusa,  dodru,  dr&nda,  hanjlu^  Pb. ; 
Kanderu,  Jaunsar;  Kandailo  hanj^  kantal^  Kumaon;  GarddVy  Garhwal;  Tkinhiyo^ 
ihOy  Dotidl;  Kaula,  karaput,  mvmasi,  guhimaf  Nep.;  Kandara,  kaderay  kateru, 
Sinila. 

A  small  evergreen  tree.  Bark  light  grey,  sometimes  nearly  white> 
thin,  smooth  or  slightly  wrinkled.  Wood  white,  hard,  close-grained. 
Pores  extremely  small,  in  long  irregular  wavy  radial  lines,  in  patches 
of  loose  texture.  Medullary  rays  of  two  classes,  very  fine  and 
moderately  broad,  the  latter  darker  than  the  cellular  tissue,  prominent 
on  a  radial  section,  giving  the  wood  a  pretty  silver-grain. 

Himalaya,  from  the  Indus  to  Bhutan,  above  5000  ft. 

In  the  North- West  Himalaya  this  holly  is  chiefly  found  in  ravines  and  valleys,  and 
sometimes  attains  a  large  size — witness  the  one  near  Naini  Tdl,  recorded  by  Madden 

and  mentioned  by  Brandis  as  having  16  to  17  ft.  in  girth. 

lbs. 

H     21.    Matiydna,  Simla,  7000  ft 46 

H  4765.    Deota,  Tehri-Garhwal,  9000  ft.  (Gamble)        ....    44 

8.  I.  Odorata,  Ham. ;  Fl.  Br.  Ind.  i.  599 ;  Brandis  For.  Fl.  77.  Vem.  Garahiin^ 
garkaula,  gadkanira,  gadmel,  Kumaon ;  GadgaiVy  gaddru,  Garhwal ;  Sdn,  Dotial. 

An  evergreen  tree.  Wood  greyish-white,  structure  similar  to  that 
of  7.  insigms, 

Himalaya,  from  the  Sutlej  to  Sikkim,  up  to  6000  ft. 

lbs. 

H256.    Garhwal  Hills  (R.  Thompson) 32 

4.  L  sikkimensis,  King  Joum.  As.  Soc.  Beng.  Iv.  ii.  265.    Vern.  HarrSy  Nep. 

A  moderate-sized  evergreen  tree.  Wood  white,  soft,  close-grained^ 
with  white  concentric  lines,  which  seem  to  correspond  to  annual 
rings.  Pores  very  small  and  numerous.  Medullary  rays  very  fine 
and  broad;  the  latter  prominent,  giving  the  wood  a  reticulate 
silver-grain. 

Darjeeling  Hills  at  6-10,000  ft.,  common  on  Senchul. 

lbs. 

E  692.    Chuttockpur,  Darjeeling,  6000  ft.  (Johnston)     .        .        .        .39 
Nordlinger's  Sections,  vol.  10  (7.  thece/olia)  (Tab.  IV.  1). 
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5.  I.  dentieulata.  Wall. ;  Fl.  Br.  Ind.  i.  600 ;  Bedd.  Fl.  Sylv.  t.  142 ;  Trimen 
Fl.  Ceyl.  L  265. 

A  large  tree.  Bark  ^  in.  thick,  grey,  somewhat  rough.  Wood 
grey,  soft,  warps  somewhat.  Pores  very  small,  in  long  radial  lines, 
between  the  fine  med/uUary  rays,  several  of  which  come  between  the 
moderately-broad  rather  dark-coloured  ones,  which  give  a  pretty 
mottled  silver-grain  on  a  radial  section. 

Hills  of  S.  India,  common  in  the  sholas  of  the  Nilgiris  and  Anamalais  at  6-8000  ft. ; 

scarce  in  the  Ceylon  hills,  though  found  about  Newera  Ellia. 

Beddome  says  the  timber  is  much  valued  and  said  not  to  warp  or  crack,  but  it  is 

not  held  in  much  esteem  on  the  Nilgiris,  and  the  specimens  warped  a  good  deal. 

lbs. 

W4050.    Cairn  Hill,  Nilgiris,  7000  ft.  (Gamble) 31 

W  4094.    Lovedale,  Ootacamund  (Gamble)    .        .        .        .        .        .40 

6.  I.  Wightiana,  Wall. ;  Fl.  Br.  Ind.  i.  603 ;  Bedd.  Fl.  Sylv.  Ixii. ;  Trimen  FL 
Ceyl.  i.  265.    Vem.  Horralu,  Badaga ;  Vdloduy,  Tarn. ;  Andun-iuenna,  Cingh. 

A  large  tree.  Bark  ^  in.  thick,  smooth,  greyish-white.  Wood 
greyish-white,  soft.  Pores  very  small,  numerous,  in  radial  lines,  often 
6  or  7  between  each  pair  of  fine  medullary  rays.  MedvZlary  rays 
long,  fine  and  broad,  dark,  the  broad  ones  on  a  radial  section  giving  a 
silver-grain  of  curved  lines  and  dots,  and  on  a  tangential  section  a 
speckled  grain. 

Hills  of  S.  India,  very  common  in  Nilgiri  sholas,  also  found  in  the  Pulney,  Anamalai 
and  Travancore  Hills,  all  at  6-8000  ft. ;  hills  of  Ceylon,  but  scarce. 

A  pretty  tree  with  white  flowers  and  clusters  of  red  berries,  one  of  the  most 
noticeable  of  Nilgiri  shola  trees.  Beddome  says  the  wood  is  useful  for  building 
purposes,  bowls,  platters,  etc.    If  carefully  seasoned  it  would  make  a  pretty  wood  for 

cabinet  work  on  account  of  its  marked  silver-grain. 

lbs. 
W  3874.  Ootacamund,  Nilgirip,  7000  ft.  (Gamble)  .  .  .35 
W3749.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 40 

7.  I.  Hookeri,  King  in  Journ.  As.  Soc.  Beng.  Iv.  ii.  265.    Vern.  Lisay^  Nep. 

A  small  tree.  Bark  grey,  \  in.  thick,  somewhat  rough.  Wood 
very  white,  close-  and  even-grained.  Pores  very  small,  in  irregular 
more  or  less  zigzag  patches  of  loose  texture.  MeduiLary  rays  of  two 
kinds,  very  fine  and  broad,  numerous.  Structure  much  resembling 
that  of  /.  dipyrena. 

Higher  Sikkim  Himalaya  at  9-10,000  ft.,  common  on  Mount  Tonglo. 

lbs. 

E5087.    Daijeeling  Hills,  9-10,000  ft.  (C.  G.  Rogers)    .        .        .        .50 

Ilex  Aqui/oliumy  L.,  the  European  holly,  is  occasionally  cultivated  in  the  Indian 
hill  stations.    The  wood  is  "heavy,  hard,  homojijeneous,  with  a  fine  silver-grain;  it 

*  has  a  very  dominant  fibrous  tissue.    The  meduUury  rays  are  few,  moderately  broad, 

*  and  between  them  are  a  number  of  very  fine  rays.     Pores  very  small,  not  numerous, 
*■  equal,  some  forming  a  ring  at  the  beginning  of  each  annual  layer,  and  others  grouped 

*  in  series  of  5  to  12  between  the  fine  medullary  rays  "  (Mathieu  Fl.  For.  58). 

Order  XXXIII.    CELASTKINEiE. 

An  Order  of  trees,  shrubs  and  climbers,  sometimes  thorny,  and  recognized  by  the 
flowers  having  a  conspicuous  disc.  It  contains  12  genera,  four  of  which  are  found  in 
Korth-West  India,  and  the  remainder  in  the  Eastern  and  Western  moist  zones. 

The  Order  is  divided  into  two  Tribes,  the  first  being  subdivided  into  three.  These 
are — 
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Tribe  I.  Celastrere 

Sub-tribe  I.  Euonymece  .        .        .    Euonymus,     Glyptopetalum, 

Microtropis,  Lophopetalum, 
Kokoona,  Plearostylia. 
„      IT.  Celastreffi     .        .        .    Celastnis,  Kurrimia. 
„    III.  Elaeodendrefld       .        .    Elseodendron. 
„     n.  Hippocrateas        .        .        .        .        .    Hippocratea,  Salacia,  Siphono- 

aon. 

EloBodendron,  Fleurostylia^  Lophopetalum^  Kokoona,  Kurrimia,  Sipkonodon  give 
trees  of  more  or  less  forest  importance  and  (some  of  them)  useful  woods.  Euonymus 
woods  are  used  in  the  hill  regions  for  utensils  and  other  carved  work,  and  some 
species  of  Cekbstrus  are  of  similar  value  in  the  plains. 

Wood  even-grained,  hard,  white  or  light  brown ;  generally  without 
heartwood.  Pores  uniformly  distributed,  very  or  extremely  small. 
MeduUary  rays  very  fine,  very  numerous.  Many  genera  have  con- 
centric bands  of  diflFerent  colours.  The  climbing  species  have  a 
diflFerent  wood-structure. 


1.  EUONYMUS,  Linn. 

A  genus  of  about  27  species,  of  which  some  are  merely  small  shrubs  or  climbers. 
Five  are  found  in  the  Western  Himalaya,  six  in  the  Eastern,  four  in  Assam  and 
Eastern  Bengal,  four  in  Burma,  six  in  South  India  and  three  in  Ceylon.  Few  are 
of  any  importance,  but  most  of  the  tree  species  have  an  e^en-grained  white  wood, 
useful  for  turning:. 

U.  hullatus.  Wall. ;  FJ.  Br.  Ind.  i.  610 ;  Gamble  Daij.  List  18,  is  a  small  tree  of 
the  lower  Darjeeling  Hills  and  of  the  Khasia  Hills  up  to  4000  ft.  E,  gldber,  Roxb. 
PI.  Ind.  i.  628 ;  Fl.  Br.  Ind.  i.  609 ;  Kurz  For.  Fl.  i.  248,  is  an  evergreen  tree  of 
Chitta^ong  and  Burma,  extending  to  the  Shan  Hills,  and  said  by  Kurz  to  have  a 
yellowish-brown  wood,  heavy,  close-grained,  useful  for  furniture.  E,  Javanicus,  Bl. ; 
Kiu'z  For.  Fl.  i.  249,  is  an  everji^reen  tree  of  the  forests  of  Tenasserim.  E.  iTidicus, 
Heyne;  Fl.  Br.  Ind.  i.  608;  Talbot  Bomb.  List  47  (E,  Goughii,  Bedd.  Fl.  Sylv. 
Ixiii.),  is  a  tree  of  the  evergreen  forests  of  the  Konkan  and  N.  Kanara,  S.  Kanara  and 
Coorg.  E.  dichotomus,  Heyne ;  Bedd.  Fl.  Sylv.  Ixiii.,  is  an  evergreen  tree  of  the  higher 
hills  of  S.  India,  common  on  the  Anamalais  up  to  4500  ft.  E.  echinatus.  Wall. ; 
Brandis  For.  Fl.  80 ;  Gamble  Darj.  List  18 ;  Vern.  Sanu  kimu,  Nep. ;  Palo,  Kumaon ; 
Laduli,  G^rhwal,  is  an  ivy-like  shrub  of  the  Himalaya  from  the  Jhelum  to  Sikkim  at 
7-10,000  ft.,  common  at  Deoban  and  about  Darjeeling,  growing  over  rocks.  The  "  Spindle 
tree"  of  Europe  is  E,  europceus,  Linn.,  the  wood  of  which,  carefully  carbonized,  is 
used  to  make  drawing  charcoal  and  in  the  manufacture  of  gunpowder  (Mathieu  Fl. 
For.  56). 

Wood  compact,  even-grained,  white.  Pores  very  or  extremely 
small.    MedvZlary  rays  very  fine  and  very  numerous. 

1.  E.  crenulatUS,  Wall.;  Fl.  Br.  Ind.  i.  608;  Bedd.  Fl.  Sylv.  1. 144. 

A  small  evergreen  tree.  Bark  grey,  smooth.  Wood  light  brownish - 
white,  moderately  hard,  even-grained.  Pores  extremely  small  and 
numerous,  evenly  distributed.  MeduUary  rays  very  fine,  very 
numerous.    Anmud  rings  marked  by  a  dark  line. 

Hills  of  S.  India,  common  in  the  Nilgiri  and  Pulney  hill  sholas  up  to  8000  ft. 

A  harder,  rather  heavier  wood  than  those  of  the  North  Indian  species.  Beddome 
thinks  it  would  do  as  a  substitute  for  boxwood,  but  it  seems  a  little  too  open  in 
texture. 

Ib0. 

W  4049.    Lovedale,  Ootacamund,  7000  ft.  (Gamble)      .        .  .47 
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2.  £•  maerocarpus,  Gamble  in  Hook.  Ic.  PL  No.  1763 ;  Darj.  List  18. 

A  large  climbing  shrub.  Wood  very  white,  soft,  compact.  Pores 
extremely  small.    MedvMary  rays  very  fine,  very  numerous. 

Hill  forests  of  British  Bhutan  at  7-8000  ft. 

E  3667.    Khumpung,  Br.  Bhutan,  7500  ft.  (Gamble). 

a  E.  grandifollus,  Wall. ;  FI.  Br.  lud.  i.  608. 

A  small  branching  tree.  Bark  light  brown,  smooth,  vertically 
wrinkled.  Wood  yellowish-white,  moderately  hard,  close-  and  even- 
grained.  Pores  small,  rather  scanty.  MedvMary  rays  very  fine, 
numerous. 

Central  Himalaya  in  KumaoU  and  Nepal  at  3000  ft. ;  Khasia  Hills  at  4-6000  ft. 
Khasia  Hills,  5000  ft. — Kew  Museum  (J.  D.  Hooker). 

4.  E.  Hamiltonlanus,  Wall. ;  Fl.  Br.  Ind.  i.  612 ;  Brandis  For.  Fl.  78,  t.  16. 
E.  cUrapurpuretts,  Roxb.  Fl.  lud.  i.  627.  Vern.  Siki^  singi,  chual^  wataly  papar,  rithUf 
rcmdi,  branmdni.  hancJwr^  karun,  skiochy  sidherai  rmga,  Tb. ;  DadtU,  dharua^  Jaunsar ; 
Agniun,  agnu,  Kumaon. 

A  large  deciduous  shrub,  or  small  or  occasionally  moderate-sized 
tree.  Bark  I  in.  thick,  grev,  corky,  with  deep  irregular  fissures. 
Wood  white,  with  a  slight  yellow  tinge,  soft,  close-  and  even-grained. 
Anmud  rings  marked  by  a  narrow  belt  of  firm  wood  with  few  pores. 
Pores  extremely  small,  regular.  MedvMary  rays  extremely  fine  and 
numerous. 

Outer  Himalaya,  from  the  Indus  to  Bhutan,  usually  in  shady  places  and  not  very 
common,  chiefly  at  8-9000  ft.;  Khasia  Hills. 

A  beautiful  wood,  used  for  carving  into  spoons,  and  in  China  for  engraving.    It 

would  do  well  for  purposes  for  which  a  very  even-grained  soft  wood  is  requisite. 

Weight  38^  lbs.    The  young  shoots  and  leaves  are  lopped  for  fodder. 

lbs 

H  3173.    Dungagalli,  Hazara,  8000  ft. 


H    i)19.    Hazara,  Punjab,  8000  ft.  (Baden-Powell) 
H    172.     Murree,  Punjab  (1866),  7000  ft.       .         . 
H    778.    Kalatop  Forest,  Punjab,  7000  ft.  (Pengelly) 
H  2897,  3012.     Nagkanda,  Simla,  9000  ft.  (Gauible) 
H  4770.    Balcha,  Tehri-Garhwal,  9000  ft.         „ 


36 

34 
44 
40 


6.  E.  laeerus,  Ham. ;  Brandis  For.  FL  78.  E,  fimbriatus.  Wall. ;  Fl.  Br.  Ind.  i. 
611.  Vern.  Siki,  pattcUi^  ^)(i/)ar,  hanchir,  dudhapdr,  hanchu^  pdshf  onara,  chikan^ 
rangchul,  kioch,  Punjab;  Oide,  fjrni,  Simla;  Lichhoi,  angdo,  Jaunsar. 

A  small  deciduous  tree.  Bark  smooth,  grey.  Wood  white, 
moderately  hard,  exceedingly  compact,  close-  and  even-grained. 
Anniud  rings  visible,  but  not  very  distinct.  Pores  extremely  small, 
regular,  barely  visible  under  the  lens.  MedvMary  rays  extremely 
fine  and  numerous. 

Outer  Himalaya,  from  the  Indus  to  Sikkim,  at  6-11,000  ft.,  in  forests  of  oak  or  in 
open  places  or  "  thdchs"  in  the  coniferous  forests. 

A  pretty  tree  with  even-grained  white  wood,  which  is  used  for  carving.    Weight 

48  lbs.  per  cubic  foot.    The  seeds  are  strung  as  beads  in   Bussahir  ana  used   for 

necklaces. 

lbs. 

H      67.    Nagkanda,  Simla.  9000  fr 48 

H  2883,  3011.    Nagkanda,  Simla,  9000  ft.  (Gamble)  ...  46  and  49 

H  3187.    Dungagalli,  Hazara,  8000  ft — 

Nordlinger's  Sections,  vol.  9  (Tab.  IV.  2). 


172  A   MANUAL  OF   INDIAN  TIMBERS 

6.  E.  pendulUS,  Wall. ;  Fl.  Br.  Ind.  i.  612 ;  Brandis  For.  Fl.  79.  Vem.  Bhambela, 
JauDsar ;  Chopra^  pincJia,  garur^  kunku,  N.-W.  Provinces. 

A  moderate-sized  evergreen  tree.  Bark  grey,  rather  corky,  I  in. 
thick.  Wood  white,  moderately  hard,  compact,  with  a  light  red 
tinge,  very  close-  and  even-grained.  Anmial  rings  marked  by  an 
almost  continuous  line  of  pores.  Pores  very  small,  very  numerous, 
evenly  distributed.     Medullary  rays  extremely  fine,  very  numerous. 

Himalaya,  from  the  Jhelum  to  Nepal,  at  3-8000  ft.,  in  valleys  in  the  forests  and 
shady  places. 

A  pretty  tree,  the  wood  similar  to  but  not  quite  so  good  as  that  of  the  last  two 
species.    It  can  also  be  used  for  carving.    Flowers  white. 

lbs. 
H  86,  2837.    The  Glen,  Simla,  6000  ft 35  and  41 

7.  E.  tingens,  Wall. ;  Fl.  Br.  Ind.  i.  610 ;  Brandis  For.  Fl.  79.  Vem.  Kungku, 
N.-W.  Provinces;  Newar,  kasuri,  Nepal;  Chopra^  mer  Tnahaul,  Simla;  Bhamheli^ 
roinif  Jaunsar ;  GwaXi,  kunkun,  Kumaon ;  Keshidbaruy  Dotidl. 

A  small  evergreen  tree.  Bark  dark,  rather  corky  outside  and 
yellow  within.  The  structure  and  appearance  of  the  wood  are  the 
same  as  in  ^.  lacenus,  except  that  the  wood  of  this  species  has  a 
slightly  reddish  tinge. 

Himalaya,  from  the  Sutlej  to  Nepal,  at  6-10,000  ft.,  in  rather  dry  forests. 
This  species  is  easily  recognized  by  its  large  flowers  with  pretty  brown  markings 
on  the  petals.    The  wood  can  be  used  for  carving  and  utensils. 

H      32.    Madhan,  Simla,  7000  ft 48* 

H  2844.    Mahasu,  Simla,  8000  ft 46 

H2881.    Nagkanda,  Simla,  8000  ft — 

8.  E.  theSBfollus,  Wall. ;  Fl.  Br.  Ind.  i.  612 ;  Gamble  Darj.  List  18. 

A  shrub.  Wood  white,  moderately  hard,  compact.  Annvxd  rings 
distinct.     Fores  extremely  small.    Medullary  rays  very  fine. 

Central  and  Eastern  Himalaya,  at  5-8000  ft. ;  Khasia  Hills. 
E  3308.    Bangbtil,  Darjeeling,  7500  ft.  (Gamble). 

9.  E.  frigidus,  Wall. ;  Fl.  Br.  Ind.  i.  611 ;  Gamble  Darj.  List  18. 

A  straggling  shrub.  Wood  yellowish- white,  moderately  hard,  com- 
pact. Pores  extremely  small.  Medullary  rays  extremely  fine. 
Annual  rings  marked  by  the  darker  colour  of  the  autumn  wood. 

Himalaya,  from  Kumaon  to  Bhutan,  at  8-12,000  ft. 
E  3406.    Tonglo,  Darjeeling,  10,000  ft.  (Gamble). 

2.  GLYPTOPETALUM,  Thw.  About  four  species,  shrubs  or  small  trees.  G.  zey- 
lanicum,  Thw. ;  Fl.  Br.  Ind.  i.  612 ;  Bedd.  Fl.  Sylv.  Ixiv. ;  Trimen  Fl.  Ceyl.  i.  268,  is 
a  small  tree  of  the  Anamalai  hills,  the  Tinnevelly  and  Travancore  Ghats  and  the  moist 
low  country  of  Ceylon.  Bourdillon  says  the  wood  is  white,  hard  and  close-<rrained. 
G.  sderocarpum,  Kurz ;  Fl.  Br.  Ind.  i.  613  (Euonymus  sclerocarpus^  Kurz  For.  Fl. 
i.  260),  is  a  tree  of  the  forests  round  Kambalataung  in  the  Pegu  Yoma.  G,  calocarpumy 
Prain  in  Joum.  As.  Soc.  Beng.  Ix.  ii.  209  {Euonymus  cahcarpus,  Kurz ;  Fl.  Br.  Ind. 
i.  609)  is  a  shrub  of  Tenasserim  and  the  Andaman  and  Nicobar  Islands.  G,  grandi^ 
florum,  Bedd.  Fl.  Sylv.  Ixv. ;  Fl.  Br.  Ind.  i.  613,  is  a  tree  of  the  forests  around  Devala 
in  S.E.  Wynaad,  at  about  2-3000  ft. 
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3.  MICROTROPIS,  WaU. 

About  nine  species,  evergreen  shrubs  or  trees,  five  of  which  are  "  shola  "  plants  of  the 
hills  of  South  India.  Three  are  found  in  Burma,  two  in  Ceylon  and  one  in  the  North- 
East  Himalaya  and  Assam.  M.  Wallichiana,  Wight ;  Fl.  Br.  Ind.  i.  613  ;  Bedd.  Fl. 
Sylv.  Ixv. ;  Trimen  FL  Ceyl.  i.  269,  is  an  endemic  tree  common  in  the  lower  montane 
region  of  Ceylon.  M.  longi/olia^WaM.,  and  M,  hiualvis,  Wall. ;  Kurz'For.  Fl.  i.  251, 
are  shrubs  or  small  trees  of  the  forests  of  Tenasserim.  M.  ramiflora,  Wight ;  Bedd. 
FL  Sylv.  Ixv. ;  Trimen  FL  Ceyl.  i.  269,  is  a  tree  of  the  sholas  about  Ootacamund  and 
Avalanche  iu  the  Nilgjiris  at  7-8000  ft.  and  of  the  Ceylon  hills.  M.  lati/olia,  Wight ; 
FL  Br.  Ind.  i.  613 ;  Talbot  Bomb.  List  47,  is  a  small  tree  with  large  wrinkled  leaves 
of  the  forests  about  Sispara,  extending  northwards  along  the  Grhdts  to  the  Eonkan ; 
and  M,  densiflora,  Wight;  FL  Br.  lad.  L  614 ;  Bedd.  FL  Sylv.  Ixv., a  small  tree  of  the 
Nilgiri  Western  slopes. 

Wood  light-coloured,  soft.  Pores  small,  in  radial  groups.  Medvl' 
lary  rays  many,  very  fine.     Faint  concentric  lines. 

1.  M.  discolor,  WalL ;  FL  Br.  Ind.  i.  614 ;  Kurz  For.  Fl.  i.  251 ;  Gamble  Darj. 
List  18.  Euonymtts  garcinifolius,  Roxb.  FL  Ind.  i.  628.  Vem.  Suglim,  Lepcha; 
Morij  Sylhet. 

An  evergreen  shrub.  Bark  very  thin,  greenish-grey.  Wood  white, 
soft.  Pores  very  small,  rather  unevenly  distributed  in  long  radial 
broken  strings.  Medullary  rays  very  fine,  very  numerous.  Faint, 
concentric  white  lines. 

Found  in  the  undergrowth  of  the  forests  of  the  Central  Himalaya  up  to  7000  ft., 
from  Kumaon  to  Sikkim  ;  the  Khasia  Hills  and  damp  hill  forests  of  Burma,  as  far  north 

as  Myitkyina. 

ib0. 
E  3345.    Lebong,  Darjeeling,  6000  ft.  (Gamble) 30 

2.  M.  microcarpa,  Wight ;  Fl.  Br.  Ind.  i.  614 ;  Talbot  Bomb.  List  47. 

An  evergreen  shrub  or  small  tree.  Bark  grey,  rather  rough,  very 
thin.  Wood  grey,  soft.  Pores  in  long  groups,  sometimes  oblique, 
very  small.  MedvUary  rays  very  fine,  very  numerous.  Faint,  pale 
concentric  lines. 

Hill  forests  of  South  India,  especially  the  Nilgiris,  6-7000  ft.,  extending  north  to 
the  Konkan. 

W  3742.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

3.  M.  OvaUfolla,  Wight ;  FL  Br.  Ind.  i.  614 ;  Bedd.  Fl.  Sylv.  Ixv. 

An  evergreen  tree.  Bark  thin,  grey,  rough.  Wood  light  yellowish- 
brown,  soft.  Pores  rather  scanty,  in  long  radial  groups.  Medullary 
rays  very  fine,  very  numerous.     Faint,  pale  concentric  lines. 

Hill  forests  of  the  Nilgiris,  about  6-8000  ft.,  extending  south  to  Tinnevelly. 

lbs. 

W  3777.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) — 

W  3858,  4084.    Ootacamund,  7000  ft.  (Gamble) 37 

4.  LOPHOPETALUM,  Wight. 

A  genus  containing  seven  species  of  Indian  trees,  of  which  six  are  Burmese,  one  from 
Eastern  Bengal,  and  one  from  South  India.  L,  fimbriatum^  Wight ;  Fl.  Br.  Ind.  i.  615, 
is  a  tree  of  S.vlhet  and  Tenasserim  ;  a,nd  L,floribundumj  Wight,  is  a  tree  of  Tenasserim. 
There  is  a  tall  cylindrical-stemmed  tree,  of  this  genus  apparently,  in  the  forests  of  the 
lower  Darjeeling  hills,  having  large  winged  seeds,  which  I  have  not  identified  CviVVj. 
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Wood  light,  soft  to  moderately  hard,  even-grained,  somewhat 
shining.  Pores  small  to  moderate-sized.  Medullary  rays  very  fine, 
very  numerous.  Concentric  very  narrow  dark  lines  of  loose  cellular 
tissue,  prominent,  interrupted,  wavy. 

1.  L.  littorale,  Kurz  For.  Fl.  i.  255.  Kokoona  Httaralis,  Lawson ;  Fl.  Br.  iDd.  i. 
617.    Vem.  Mon-daing,  Burm. 

A  tree.  Wood  grey,  moderately  hard,  even-grained.  Pores  small 
and  moderate-sized,  often  oval  and  subdivided.  Medvllary  rays  very 
fine,  uniform  and  equidistant,  very  numerous  ;  the  distance  between 
the  rays  much  less  than  the  transverse  diameter  of  the  pores. 
Numerous  parallel,  concentric,  wavy  lines. 

Pegu  and  Tenasserim,  especially  on  the  inundated  low  lands  along  rivers. 
Weight,  on  an  average,  35  lbs.  per  cubic  foot. 

lbs. 

B    278.    Burma  (1867) 27 

B  2513  „      (Brandis,  1862) 36 

B  2300.    Andaman  Islands  (Col.  Ford,  1866)  doubtful  ....    41 

2.  L.  WalUehU,  Kurz  For.  Fl.  i.  255 ;  Fl.  Br.  Ind.  i.  615.  Vem.  Mon-daing, 
Bann. 

A  large  tree.  Wood  grey,  moderately  hard.  Pores  moderate- 
sized,  scanty,  in  short  radial  lines.  Medvllary  rays  very  fine,  not  so 
uniform  and  not  so  numerous  as  in  L.  littorale.  Numerous  very 
narrow,  parallel,  concentric,  interrupted  wavy  dark  lines  of  large 
wood-cells. 

Tenasserim,  Tavoy  and  the  Andamans. 

There  is  just  a  little  doubt  of  the  identity  of  the  specimens.  Kurz  says  the  wood 
is  recommended  for  furniture.  Col.  Ford  says  it  is  used  in  the  Andamans  for  writing- 
boards,  and  the  bark,  root  and  fruit  as  a  febrifuge. 

lbs. 

B  1947.    Tavoy  (Vem.  Kanazo-ta-loo)  (Seaton) 31 

B  2248.    Andaman,  1866  (Vem.  Taunghmayo) — 

8.  L.  Wightianum,  Am.;  Fl.  Br.  Ind.  i.  615;  Bedd.  Fl.  Sylv.  t.  145;  Talbot 
Bomb.  List  47.  Vern.  BalpaU,  Kan. ;  VengalkaUeif  Tam. ;  Vengkotta^  karuka, 
Mai. ;  Vengkadavan,  Trav.  Hills. 

A  large  evergreen  tree.  Wood  reddish-grey,  moderately  hard, 
close-grained,  structure  similar  to  that  of  L.  littorale.  Pores  large, 
usually  subdivided,  sometimes  in  short  strings.  Medullary  rays  fine, 
conspicuously  bent  round  the  pores  when  they  meet  them.  Parallel 
narrow  concentric  lines  prominent. 

Western  coast  from  the  Konkan  to  Cape  Comorin,  in  evergreen  forests  and  on  river- 
banks  up  to  3000  ft. 

Weight  28  to  29  lbs.  per  cubic  foot.  The  wood  is  much  esteemed  in  South  Kanara, 
where  it  is  used  for  house-building.  Bourdillon  gives  W  =  30  lbs.,  P  =  467,  and  say** 
it  is  "durable  if  smoked." 

Ib8. 

W    723,  853.    South  Kanara  (Cherry) 29  and  28 

W  4618.    Travancore  (Bourdillon) 27 

Nordlinger's  Sections,  vol.  10. 

5.  KOKOONA,  Thwaites.  K.  zeylanica,  Thw. ;  Fl.  Br.  Ind.  i.  616  ;  Bedd.  Fl.  Sylv. 
1. 146 ;  Trimen  Fl.  Ceyl.  i.  270 ;  Vem.  Kokun,  toana-potu,  Cingh.,  is  a  very  large 
tree  of  the  forests  of  the  moist  region  of  Ceylon  at  1-4000  ft.     Trimen  says  of  it. 
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Wood  pale  yellowish-browD,  smooth,  light,  readily  splitting.  The  inner  bark  is  of 
*  a  brilliant  yellow  colour,  and  is  used  by  jewellers  for  polishing  gold  embroidery  and 
'  also  as  a  snuff  when  powdered."  It  has  also  been  found  by 'Beddome  on  the  Anamalai 
Hills  of  Goimbatore. 

6.  PLEUROSTYLIA,  Wight. 

1.  P.  Wightii,  W.  and  A. ;  Fl.  Br.  Ind.  i.  617 ;  Bedd.  Fl.  Sylv.  Ixvi. ;  Talbot 
Bomb.  List  48  ;  Trimen  Ceyl.  Fl.  i.  271.  Vern.  Chiru-piyari,  Tam. ;  Piyariy  panaka^ 
Cingh. 

A  small  evergreen  tree.  Bark  J  in.  thick,  grey,  tessellated  in  small 
rectangular  squares :  inner  bark  yellow.  Wood  light  red,  yellowish- 
red  or  greyish,  moderately  hard,  dose-  and  even-grained,  divided  into 
belts  of  naiTOw  dark  tissue  with  no  or  few  pores  and  broader  light 
tissue  with  pores,  the  dark  tissue  very  prominent  on  vertical  sections. 
Pores  very  small,  scanty.  Medullary  rays  fine,  very  numerous,  equi- 
distant. 

Evergreen  dry  forests  of  the  Deccan  and  Camatic,  especially  near  watercourses ; 
dry  country  of  Ceylon. 

A  very  pretty  wood,  used  in  Caddapah  to  make  combs.  The  fruit  is  white,  like 
a  small  egg. 

The  experiments  made  by  Prof.  W.  C.  Unwin,  F.RS.,  for  the  Imperial  Institute, 
on  Ceylon  wood,  gave  the  following  results  (Imp.  Inst,  Joum,,  May,  1899)  ; — 

Weight 54*86  lbs.  per  cubic  foot. 

Eesistance  to  shearing  along  the  fibres        .        .  745  lbs.  per  square  inch. 

Crumbing  stress 2*768  tons  per  square  inch. 

Coefficient  of  transverse  strength         .        .        .  5*784        „  „ 

Coefficient  of  elasticity 658*3       „  „ 

Ibfl. 

C  3955.    Rekapalle  Forests,  Upper  Ghxiavari  (Gkimble)  ....    48 
No.  152,  Ceylon  Collection,  new  (Mendis)  (Weera), 
Ceylon :  Int.  Exhn.,  1862 — Kew  Museum. 

7.  CELASTRUS,  Linn. 

As  settled  in  the  "  Gen.  Plantarum,''  J.  997, 998, 1  include  with  this  genus  the  genus 
Gymnospobia  of  the  Fl.  Br.  Ind.  This  is  in  accord  with  Brandis,  B&ddome  and  Kurz. 
Talbot  and  Trimen  retain  Gymnosporia  ;  so  does  King  (Joum.  Ap.  Soc.  Beng.  Ixv.  iu 
354),  though  he  expresses  himself  as  doubtful  on  the  subject ;  and  so,  too,  does  the 
**  Index  Kewensis."  The  Celastrus  section  of  the  genus  consists  of  fuur  climbing  shrubs, 
the  Gymnosporia  section  of  about  16  shrubs  or  small  trees,  mostly  thorny. 

C,  stylosa.  Wall,  and  C.  monosperm^Oj  Roxb. ;  Fl.  Br.  Ind.  i.  618 ;  Gamble  Darj. 
List  18,  19,  are  large  climbing  shrubs  of  Northern  and  Eastern  Bengal. 

C,  Hothiana,  W.  and  A.;  Fl.  Br.  Ind.  i.  620;  Talbot  Bomb.  List  48;  Vern. 
Gawlin^  moti  yekkadi.  Mar.,  is  a  shrub  of  the  evergreen  forests  of  the  Kookan  and 
North  Kanara.  Gymnosporia  pallida,  Coll.  and  Hemsl. ;  Journ.  Linn.  Soc.  xxviii.  32, 
is  a  shrub  of  the  Shan  aud  Kachin  Hills  of  Burma,  at  3-4000  ft.  With  the  exception 
<»f  these  and  the  hpecies  whose  wood  is  described,  the  Gymnosporia  shrubs  have  no 
particular  interest. 

Wood  close-  and  even-grained.  Pores  small  or  very  small.  Medul- 
lary rays  very  fine  and  very  numerous.  Concentric  bands  prominent 
in  most  species,  caused  by  variations  in  the  size  of  the  wood-cells, 
some  of  the  cells  being  tilled  with  a  dark  resin-like  substance.  0, 
panicvZata  has  the  usual  loose  structure  of  a  climber. 

1.  C.  panleulata,  WiUd.;  Fl.  Br.  ind.  1.  617;  Roxb.  Fl.  Ind.  i.  621;  Brandis 
For.  Fl.  82;  Kurz  For.  Fl.  i.  252;  Gamble  Darj.  List  18;  Talbot  BomV).  \a«\.  ^&^ 
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Trimen  Fl.  Geyl.  i.  272.  (7.  nutans,  Roxb.  Fl.  Ind.  i.  623.  Vern.  McUkakni,  mat 
kangani,  kond  gaidh.  Hind. ;  Kakundan,  rangtdf  wahrangur^  C.P. ;  Kanguniy  pigavi, 
Mar. ;  Finguel,  Melghdt ;  Kujurij  K61 ;  Kujri,  Sonthal ;  Chiron^  Mai  Pahari ;  Ruglim, 
Lepcha;  Korsano,  not  bada,  Uriya;  Kariganne^  Kan.;  Duhudu,  Cingh. ;  Wina, 
tnyingaungnayaungy  Burm. 

A  large  climbing  shrub.  Bark  usually  yellow,  corky,  sometimes 
fibrous,  spirally  twisted  and  smooth.  Wood  porous,  soft,  very  variable, 
according  to  locality  and  climate.  Pores  usually  large,  in  lines 
between  the  moderately  broad  or  broad  ruedullctry  rays,  sometimes 
very  large  in  the  annual  rings. 

Throughout  ladia,  Burma  and  Ceylon ;  common  in  the  deciduous  forests  especially. 

An  orange-coloured  oil  is  extracted  from  the  seeds  and  used  medicinally  and 
occasionally  burnt.  Destructive  distillation  of  the  seeds  gives  a  black  oil  called  '*  Oleum 
nigrum  "  by  pharmaceutists,  who  chiefly  used  it  as  a  diuretic. 

Ibfl. 

0  4648.    Saharanpur  Forests,  N.-W.  Proviuces  (Gkimble)       .        .        .47 
E  2334.     Tukdah  Forest,  Darjeeliiig,  5000  ft.  „  ...     51 

C   3448.    Barasand  Reserve,  Palamow  (Gamble)  ....     — 

C   3842.    Kurcholy  Forests,  Ganjam         „  — 

Nordlinger's  Sections,  vol.  4  (C.  nutans), 

2.  C.  oxyphylla.  Wall.  C.  acuminata.  Wall. ;  Kurz  For.  Fl.  i.  252 ;  Gamble  Darj. 
List  19.  Gymnosporia  acuminata.  Hook.  f. ;  Fl.  Br.  Ind.  i.  619.  Vern.  Phugong^ 
Lepcha. 

A  large  thorny  shrub.  Bark  greyish-white,  thin.  Wood  white, 
hard,  close-grained,  with  numerous  pale  concentric  bands.  Pores  very 
small,  evenly  distributed.     Medullary  rays  very  fine,  very  numerous. 

Sikkim  Himalaya  at  4-7000  ft.;  Khasia  Hills;  Northern  Circars,  on  Mahea- 
dragiri,  4000  ft. ;  Upper  Burma. 

E  3391.    Lebong,  Darjeeling,  5500  ft.  (Gamble). 
Nordlinger's  Sections,  vol.  7. 

8.  C.  rufa,  Wall. ;  Brandis  For.  Fl.  80.  Gymnosporia  rufa.  Wall.;  Fl.  Br.  Ind. 
i.  620. 

A  small  tree.  Bark  dark  brown,  rough,  tessellated  in  small  scales, 
J  in.  thick.  Wood  red,  hard,  close-grained.  Pores  small,  usually  in 
radial  or  somewhat  oblique  lines.  Medullary  rays  fine,  numerous. 
Concentric  lines  thin  but  well-marked,  irregularly  spaced. 

Himalaya,  from  the  Jumna  to  Bhutan,  up  to  6000  ft. ;  Khasia  Hills ;  Northern 
Circars. 

C  3827.    Mahendragiri  Hill,  Ganjam,  4000  ft.  (Gamble). 

4.  C.  spinosa,  Royle ;  Brandis  For.  Fl.  80. '  Gymnosporia  RoyUana,  Wall. ;  Fl. 
Br.  Ind.  i.  620.  Vern.  Dzaral,  Trans-Indus ;  KaTidu,  handidri^  pataki,  lei,  phujpari, 
hadlo,  kadewaVf  Pb. ;  Kura,  hagriwala  darim,gwdla  darim,  N.-W.  Provinces. 

A  thorny  shrub.  Bark  thin,  grey,  corky.  Wood  lemon-coloured, 
hard  and  close-grained,  with  numerous  concentric  bands.  Pores  very 
small.     Medullary  rays  very  fine,  very  numerous. 

Outer  Western  Himalaya,  from  Kumaon  westwards,  on  hot  dry  rocky  slopes  and 
often  on  Kankar. 

The  wood  deserves  attention  as  possibly  suitable  for  carving  and  engraving;  it 
resembles  boxwood  in  texture. 

lbs. 

P     913.    Salt  Range,  Punjab 49 

H  2932.    Suni,  Simla,  3000  ft 49 

H  2950.    Sutlej  Valley,  Punjab,  3500  ft.  (Gamble)         .  ...    — 
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6.  C.  emarginata,  Willd. ;  Roxb.  Fl.  Ind.  i.  620 ;  Bedd.  PI.  Sylv.  Ixvi.  Gymno- 
sporia  emarginatay  Koth ;  Fl.  Br.  Ind.  i.  621 ;  Talbot  Bomb.  List  48 ;  Trimen  FL 
Ceyl.  i.  273.  VerD.  BcUi  hhains,  gouro  kosai,  Uriya ;  Sinni,  Palkonda ;  Yenhul^  ingli, 
ikarif  Mar. 

A  thorny  shrub.  Bark  whitish-grey,  J  in.  thick,  somewhat  corky. 
Wood  white,  hard,  in  structure  resembling  that  of  C.  spinosa. 

Orissa,  West  and  South  India  and  Ceylon ;  a  common  shrub  on  dry  laterite  soils. 

C  3521.     Khurdha  Forests,  Orissa  (G^amble). 
D  3866.    Kottakota  Forest,  Anantapur  (Gktmble). 

6.  C,  senegalensis,  Lam. ;  Bedd.  FL  Sylv.  Ixvi. ;  Brandis  For.  Fl.  81 ;  Kurz  For. 
Fl.  i.  252.  (7.  montanaf  Roxb.  FL  Ind.  i.  620.  Oymnosporia  montana^  Lawson  in 
FL  Br.  Ind.  L  621 ;  Talbot  Bomb.  List  48.  Vern.  Sherawane,  Trans-Indus ;  Talkar, 
dajkar,  mareila,  kingaro,  khardi,  Pb. ;  Baikal,  gajactiinni,  C.P. ;  Bekcd,  yekcU,  Berar ; 
Mdl  kanguni,  Bombay ;  Danta,  habur,  Gk>ndi ;  Dhatti,  Bhil ;  Bharatti,  yekal,  yekkadif 
Mar. ;  Danii,  dantduH,  pedda  chintu,  Tel. 

A  tall  spinescent  shrub.  Bark  J  in.  thick,  grey,  with  longitudinal 
cracks,  exfoliating  in  small  scales.  Wood  light  reddish-brown,  soft, 
close-grained.  Pores  small,  numerous,  uniformly  distributed.  Me- 
dvUary  raya  very  fine,  very  numerous.  Faint  concentric  lines  very 
numerous. 

Dry  and  arid  forests  in  the  Punjab,  Sind,  Baluchistan,  Rajputana  and  North- West 
India,  ascending  to  4000  ft. ;  Central  India  and  the  drier  parts  of  the  Peninsula. 

Weight  45  lbs.  per  cubic  foot.  Wood  durable,  but  not  used.  The  leaves  are 
used  for  fodder,  and  the  branches  as  dunnage  for  the  roofs  of  houses  (Brandis). 

lbs. 
G  1162.    Ahiri  Reserve,  Central  Provinces  (B.  Thompson)    .        .        .    — 

C  2752.    Moharii    „  „  „  (Brandis)     ....    46 

D  3898.    Kottakota  Reserve,  Anantapur  (Gamble)         ....    44 
Nordlinger's  Sections,  vol.  11. 


8.  KURRIMIA,  Wall. 

Pour  species.  K,  pulcherrima.  Wall. ;  Fl.  Br.  Ind.  i.  622  (Z".  robustay  Kurz  For. 
Fl.  i.  253.  Celastrus  robusta,  Roxb.  Fl.  Ind.  i.  626) ;  Vern.  Kwedauky  Burm.,  is  a 
large  evergreen  tree  of  the  tropical  forests  of  Tenasserim  extending  to  Pegu  and  north- 
wards to  Chittagong,  with  a  brown,  heavy,  fibrous  and  close-grained  but  brittle  wood 
(Kurz).     K,  bipartita,  Laws,  is  a  tree  of  the  Sivagiri  Hills  in  South  India. 

1.  K.  zeylanlea,  Am. ;  Fl.  Br.  Ind.  L  622 ;  Bedd.  Fl.  Sylv.  t.  147 ;  Trimen  Fl. 
Ceyl.  i.  274.     Vern.  Konnai,  Tarn. ;  Falen,  etheraliya,  uruhondaj  Cingh. 

A  large  tree.  Bark  smooth,  dark  grey,  thick.  Wood  pale  yellowish- 
brown,  moderately  hard.  Pores  small,  rather  scanty.  MedvUary 
rays  fine,  numerous.  Concentric  rings  of  loose  tissue,  very  narrow, 
not  prominent.     Occasional  dark  bands. 

Moist  region  of  Ceylon,  up  to  5000  ft. 

Mendis  says  the  wood  is  used  for  tea-chests,  packing-cases,  and  furniture  backs. 

No.  31,  Ceylon  Collection,  new  (Mendis). 

2.  K.  panieulata.  Wall.;  Fl.  Br.  Ind.  i.  622.  Trochisandra  indica,  Bedd.  FJ. 
Sylv.  1. 120.     Vern.  Ferungundu^  Kader. 

A  large  tree.  Wood  white  to  greyish-brown,  moderately  hard. 
Pores  small,  very  scanty.  Medullary  rays  fine,  numerous,  bent  round 
the  pores.     Concentric  rings  of  loose  tissue  numerous,  not  v^r^ 
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prominent  and  much  broken.     Occasional  dark  bands  without  pores, 
which  may  be  annual  rings. 

Hills  of  South  India:  damp  forests  of  the  Anamalais  at  3-6000  ft.;  hills  of  Tra- 
vancore,  abundant  at  Peennerd. 

The  woods  of  the  two  specimens  differ  in  colour,  but  agree  in  structure.  Bourdillon 
gives  W  =  40  lbs.,  P  =  605. 

lbs. 

W  4634,  4538.    Travancore  (Bourdillon) 43  and  34 

9.  ELiEODENDRON,  Jacq.  fil. 

1.  E.  RoxbUPghll,  W.  and  A.;  Bedd.  FI.  Sylv.  t.  148;  Brandis  For.  Fl.  82; 
Oamble  Darj.  List  19.  E.  glaucum,  Pers.;  FI.  Br.  Ind.  i.  623  ;  Roxb.  Fl.  Iuj^.  i.  638  ; 
Talbot  Bomb.  List  48 ;  Trimen  Fl.  Ceyl.  i.  271.  Neerija  dichotoma,  RoxK  Fl.  Ind.  i. 
646.  Vern.  Mirandu,  padriun, bakra, janwa,  Pb. ;  Bhutta,  Kashmir;  Bakra,  shauria, 
chauliy  dabert,  mdmri,  N.-W.  P. ;  Dhebri,  Dehra  Dun ;  Ohauri^  metkur,  Oudh  ;  Chikyeng, 
Lepcha ;  Jamrdsiy  kala  mukha,  rohij  C.P. ;  BhuHkassi,  jamrdsiy  Berar ;  Dhakkay 
nisur,  Gondi ;  Niru^  Kurku ;  BatangerUy  Eoderma ;  Miriy  K61 ;  Aran,  tamriij,  bilur, 
huta  pala,  burka^.  Mar. ;  Bata  karas,  Bhil ;  Karkava,  irkuli,  selupa,  siriy  karuvali^ 
piyari,  Tarn. ;  Nirifa,  neradi,  botanskam,  kanemis,  hootigi,  Tel. ;  Bhutrakshi,  Hydera- 
bad ;  Neralu,  Cingb. 

A  tree.  Bark  \  in.  thick,  grey,  often  blackish,  exfoliating  in  four- 
sided  very  small  scales.  Wood  moderately  hard,  even-  and  close- 
grained,  light  brown,  often  with  a  red  tinge ;  the  outer  wood  white, 
but  no  distinct  sapwood ;  no  annual  rings.  Numerous,  wavy,  con- 
centric, lighter-coloured  bands.  Pores  small,  scanty.  Medvllary  rays 
fine,  short,  very  numerous,  visible  on  a  radial  section,  as  a  pretty 
silver-grain,  which  is  assisted  by  the  a;ltemations  of  the  dark  and 
light  bands. 

Throughout  the  greater  part  of  India :  common  in  the  Slwalik  tract,  outer  hills 
and  valleys  of  the  Himalaya  up  to  6000  ft.  from  the  Ravi  to  Sikkim ;  Oudh,  Behar, 
Central  India,  Orissa,  Circars,  Deccan  and  Carnatic,  also  Western  Ghdts,  in  deciduous 
forests. 

A  graceful  tree  with  a  pretty  wood,  which  is  used  for  cabinet  work  and  picture 
frames.  It  seasons  well,  but  requires  careful  treatment,  as  thin  planks  are  somewhat 
liable  to  warp.  Weight :  Brandis  gives  40  to  50  lbs. ;  Skinner  and  Fowke,  46  lbs. ; 
E.  Thompson,  53  lbs. ;  G.  P.  List,  40  lbs. ;  the  specimens  examined  average  53  lbs. 
Skinner,  No.  65,  gives  P  =  513,  Fowke  P  =  511.  The  root  is  said  to  be  specific 
against  snake-bite,  and  the  bark  is  used  in  native  medicine,  said  to  be  a  virulent 
poison  (Brandis).    It  gives  a  small  amount  of  gum.    The  tree  prefers  clay  soils. 

ibe. 

0    235.    Garhwal  (1868) 56 

0  2991.         „        (1874) 48 

C    183.    Mandlfl,  Central  Provinces  (1870) 50 

C  1182.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .55 

C  2781.    Melghdt,  Berar  (Brandis) 49 

E  2335.    Bamunpokri,  Darjeeling  Terai  (Gamble) 57 

D  3987.    Ballipalle  Forest,  Cuddapah  „ 58 

No.  63,  Ceylon  Collection,  old 56 

10.  HIPPOCRATEA,  Linn. 

About  ten  species  of  climbing  shrubs.  //.  arborea,  Roxb.  Fl.  Ind.  i.  167 ;  Fl.  Br. 
Ind.  i.  625;  Brandis  For.  Fl.  83;  Vern.  Katha-paharia,  Beng.;  Ainth,  Oudh,  is 
found  abundantly  in  the  forests  of  Oudh,  extending  to  Northern  Bengal.  H,  indica, 
Roxb.  Fl.  Ind.  i.  165 ;  Fl.  Br.  Ind.  i.  624;  Brandis  For.  Fl.  83 ;  Talbot  Bomb.  List  49 ; 
Trimen  Fl.  Ceyl.  i.  276 ;  Vern.  Kazurati,  turruli,  Mar.,  is  found  in  most  of  the  warmer 
farts  of  India  and  Ceylon,  scarce  in  Burma.   H,  Qmhami,  Wight,  is  found  in  Bombay. 
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1.  H.  Obtusifolla,  Roxb.  Fl.  Ind.  i.  166 ;  Fl.  Br.  Ind.  i.  623  (excl.  syn.) ;  Talbot 
Bomb.  List  49 ;  Trimen  Fl.  Ceyl.  i.  276.  Vern.  Daushirf  Mar. ;  Diya-kiriTidi'Wel^ 
Cingb. 

A  dimbing  shrub.  Bark  grey,  corky,  rough,  vertically  fissured, 
inner  bark  yellow.  Wood  in  radial  wedges  separated  by  soft  (bast  ?) 
tissue  in  deep  bays  from  the  outside,  moderately  hard.  Pores 
moderate-sized,  regular;  between  the  broad  medullary  rays. 

Evergreen  forests  of  the  Deccan  and  Carnatic,  frequent  in  Nellore  near  the  coast ; 
Konkan  and  Kanara ;  Ceylon. 

D  4254.    Ballipalle  Forests,  Cuddapah  (Gamble). 
D  4153.    Dorndl  Forests,  Kumool  „ 

* 

11.  SAL  ACTA,  Linn. 

About  18  species,  mostly  climbing  or  straggling  shrubs,  not  common,  and  of  slight 
importance. 

S.  prinoides,  DC ;  Fl.  Br.  Ind.  i.  626 ;  Kurz  For.  Fl.  i.  260;  Talbot  Bomb.  List  50; 
Trimen  Ceyl.  Fl.  i.  276  (Johnia  coromandeliana,  Roxb.  Fl.  Ind.  i.  169)  ;  Vern.  DimcUf 
modhuphalf  Beng. ;  Nisul-bondi,  Mar. ;  Hin-himbutvr-wel,  Cingh.,  is  a  straggling  or 
climbing  shrub  of  the  Northern  Circars  and  Orissa,  of  the  Konkan  and  Kanara  Ghits, 
of  the  low  country  of  Ceylon  and  of  tidal  forests  in  Burma,  the  Andamans  and  Cocoa 
Islands,  with  a  very  bad  smell.  S,  ohlonga^  Wall. ;  Fl.  Br.  Ind.  i.  628 ;  Talbot  Bomb. 
List  50 ;  Trimen  Ceyl.  Fl.  i.  277 ;  Vern.  Chundan,  Tarn.,  is  a  large  climbing  shrub  of 
Western  and  South  India  and  Ceylon,  with  a  big  fruit.  8.  Eoocburghii,  Wall. ;  PI.  Br. 
Ind.  i.  627 ;  Kurz  For.  Fl.  i.  259  (Johnia  salacioides,  Roxb.  Fl.  Ind.  i.  168),  is  found  in 
the  Sikkim  Himalaya,  and  in  Chittagong,  Martaban  and  Tenasserim. 

L  S.  vePFUeosa,  Wight;  Fl.  Br.  Ind.  i.  628 ;  Kurz  For.  Fl.  i.  259. 

A  large  scandent  shrub,  the  stem  deeply  grooved.  Bark  yellowish- 
white,  thin,  with  corky  lenticels.  Wood  light  brown,  soft,  in  irregular 
masses  separated  by  hard  bast  tissue.  In  the  wood  masses,  pores 
very  large,  irregular,  much  subdivided,  more  or  less  radially  arranged. 
Medullary  rays  fine,  numerous,  inconspicuous. 

Tropical  forests  of  Martaban  and  Tenasserim. 
Java — Kew  Museum  (M.  Treub). 

12.  SIPHONODON,  Griff. 

1.  S.  eelastrineus.  Griff.;  Fl.  Br.  Ind.  i.  629;  Kurz  For.  Fl.  i.  254.  Vern. 
Myaukokshit,  Burm. 

An  evergreen  tree.  Bark  of  young  trees  grey,  granular;  of  old 
trees  darker,  rougher,  with  corky  lenticels.  Wood  white,  often  bluish- 
grey  inside,  but  scarcely  a  heartwood ;  soft  to  moderately  hard,  even- 
grained.  Pores  small  to  moderate-sized,  scanty,  often  subdivided. 
Medvilary  rays  fine,  uniform,  numerous.  Annual  rings  marked  by 
a  line  without  pores  in  the  autumn  wood. 

Tropical  forests  of  Burma,  especially  on  the  eastern  slopes  of  the  Pegu  Yoma  and 
in  Martaban  ;   Little  Coco  Island,  abundant,  less  common  on  Great  Coco  (Prain). 

lbs. 

B  5021.    Tharrawaddy,  Burma 37 

B  5101.    Toungoo,  Burma 48 
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Order  XXXIV.    BHAMXESl. 

CoDtains  twelve  Indian  genera,  of  which  six  are  climbing  or  straggling  shrubs  and 
the  remainder  shrubs  or  small  trees.    The  Order  is  subdivided  into  four  Tribes : — 

Tribe    I.  Ventilaginese      .        .        .    Ventilago,  Smythea. 
„     II.  ZizyphesB   ....    Zizyphus,  Berchemia. 
„  III.  Rhamneae  ....    Rhamnus,  Hovenia,  Scutia,  Sageretia, 

Colubrina. 
,    IV.  Gouanieas  ....    Apteron,  Gouania,  Helinus. 

The  Order  is  not  one  of  great  importance  as  giving  timber  trees,  but  some  of  the 
species  of  Zizyphits  are  important  in  the  forest  economy  of  the  dry  regions  of  India. 
Noltia  africana,  Harv.  and  Sond.,  is  a  Cape  shrub,  introduced  into  and  run  wild  in  the 
Nilgiris,  where  also  some  species  of  Pomaderris  are  occasionally  similarly  found. 

Wood  hard  or  moderately  hard.  Pores  small  or  moderate-sized. 
Medullary  rays  fine  or  very  fine,  numerous,  equidistant.  The  arrange- 
ment of  the  pores  in  patches  in  Rhamnus  is  characteristic  of  the 
genus. 

1.  VENTILAGO,  Gaertn. 

Five  species  are  described  in  the  Fl.  Br.  Ind.,  but  King  (Joum.  As.  Soc.  Beng.  Ixv, 
ii.  665)  considers  that  the  two  common  species,  F.  maderaspatana^  Gaertn.,  and  F. 
ccUyculata,  Tul.,  are  really  one,  and  so  I  propose  to  consider  them.  Two  other  specie* 
occur  in  Tenasserim,  and  one,  rare  and  doubtful,  in  the  Konkan. 

1.  V.  madraspatana,  Gaertn. ;  Fl.  Br.  Ind.  i.  631 ;  Roxb.  Fl.  Ind.  i.  629 ;  Brandis 
For.  Fl.  96 ;  Kurz  For.  Fl.  i.  262 ;  Talbot  Bomb.  List  51 ;  Trimen  Fl.  Ceyl.  i.  279. 
F.  caJyculata,  Tul.;  Fl.  Br.,  Ind.  i.  631 ;  Brandis  For.  Fl.  96;  Kurz  For.  Fl.  i.  262  ; 
Talbot  Bomb.  List  51.  Vern.  Kali  b^lj  Dehra  Ddn  ;  Raktapitay  kola  lag,  Kumaon  ; 
JRaktapita,  Bene;. ;  Lohandi,  hanwail^  Bombay ;  Kharbel,  Berar ;  Sakal  yel,  Mar. ; 
Paprij  C.P. ;  Bonga  sarfam^  K61;  Kyontiy  Kharwar;  Saji  malo,  Khond;  Chorgu^ 
Hyderabad ;  Terra  chictali,  surati  chekka^  Tel. ;  FapU,  Tam.  Kan. ;  Vempadam,  Tarn. ; 
Taccada-wd,  Cingh. ;  Wasonwe,  Burm. 

A  large  climbing  shrub.  Bark  dark  grey  with  vertical  cracks, 
exposing  the  inner  surface,  which  has  a  vermilion  colour.  Wood 
yellow,  porous,  soft.  Pores  large,  oval,  often  transversely  subdivided. 
Medullary  rays  moderately  broad,  undulating,  bent  at  the  pores. 

Throughout  the  plains  of  India,  chiefly  in  the  drier  forests,  also  in  Burma  and 
Ceyloi!),  ascending  the  hills  to  some  extent  in  the  centre  and  south. 

A  very  conspicuous  forest  climber,  climbing  over  the  tallest  trees  and  hanging  its 
branches  down  in  festoons.  The  bark  is  made  into  cordage,  and  the  bark  of  the  root, 
which  gives  a  valuable  dye,  is  an  important  article  of  minor  forest  produce  in  the 
Deccan  and  Camatic,  also  in  the  Nilgiris.    It  is  also  used  in  native  medicine. 

lbs. 

C  2920.    Central  Provinces .        .        .     — 

C  3484.     Saranda  Forests,  Singbhiim  (Gamble) — 

C  3843.    Vishnuchakram  Forests,  Ganjam  (Gamble)      ...        .    — 
D4330.    Juddengi  Forest,  Godavari  (Gamble) 47 

2.  SMYTHEA,  Seem.  S,  calpicarpa,  Kurz  For.  Fl.  i.  264 ;  Fl.  Br.  Ind.  i.  632,  is  a 
scandent  evergreen  shrub  of  Tenasserim. 

3.  ZIZYPHUS,  Juss. 

About  16  species,  and  there  are  others,  for  I  have  at  least  one  from  the  South  Deccan 
which  I  do  not  find  anywhere  described.  Z.  tvynadensis,  Bedd.  Fl.  Sylv.  Ixviii. ;  FL 
Br.  Ind.  i.  633,  is  a  large  tree  of  the  Wynaad.    Z.  Napeca,  Willd. ;  Fl.  Br.  Ind.  i.  635 ; 
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Bead.  Fl.  Sylv.  Ixix. ;  Trimea  FJ.  Ceyl.  i.  281  (includes  also  Z,  lucida,  Moon,  and  Z, 
Linnceiy  Laws.,  in  Fl.  Br.  Ind.) ;  Vern.  Tak-eraminiya,  Cingh.,  is  a  shrub  of  the  low 
country  of  Ceylon.  Z.  horHda,  Roth ;  Fl.  Br.  Ind.  i.  636 ;  Talbot  Bomb.  Fl.  52,  is  a 
thorny  shrub  of  dry  tracts  in  the  Konkan,  Circars  and  Deccan.  Z,  glabra,  Roxb.  Fl. 
Ind.  i.  614 ;  Kurz  For.  Fl.  i.  267,  is  a  climbing  shrub  of  the  forests  of  Chittagong  and 
Burma,  and  of  the  Andaman  and  Nicobar  Islands.  Z.  Spina- ChHsti,  Lam.,  is  cultivated 
about  villages  in  Baluchistan  (Lace). 

Wood  reddish,  moderately  hard  or  hard,  no  heartwood.  Poren 
small  to  moderate-sized,  often  subdivided,  between  numerous  fine  ov 
very  fine  medullary  rays, 

1.  Z.  Jujuba,  Lam. ;  Fl.  Br.  Ind.  i.  632  ;  Roxb.  Fl.  Ind.  i.  608 ;  Bedd.  Fl.  Sylv. 
1. 149 ;  Brandis  For.  Fl.  86,  t.  17 ;  Kurz  For.  Fl.  i.  266 ;  Gamble  Darj.  List  19 ; 
Talbot  Bomb.  List  52  ;  Trimen  Fl.  Ceyl.  i.  280.  The  Jujube.  Vern.  Ber,  haer,  beri, 
Hind.;  Kul,  ber,  Beng. ;  Renghay  regi,  Tel.;  Tdlande^  ellandi.  Tarn.;  Bhor,  bSr, 
Mar. ;  Benga,  Bhil ;  Elentha,  MaL ;  Yelchi,  ilanji,  ilantai,  Kan. ;  YellarUha,  Madura ; 
Boray,  Melghdt ;  Jdmjandin,  Sonthal ;  Janumjan,  K<51 ;  Bor^  Khond ;  Bingo,  Gk)ndi ; 
BoTy  Baigas ;  Bogri,  Rajbanshi ;  Jibang,  Magh  ;  Ber,  bogri.  Ass. ;  Boro-koli,  Uriya ; 
Zi,  Burm. ;  Mdha-debara,  Cingh. 

A  moderate-sized  deciduous  thorny  tree,  almost  evergreen.  Bark 
\  in.  thick,  dark  grey,  nearly  black,  with  irregular  cracks.  Wood  hard, 
reddish;  no  heartwood.  Annvxil  rings  distinct  in  specimens  from 
N.  India,  indistinct  in  those  from  warmer  regions.  Pores  small  or 
moderate-sized,  scanty,  often  oval  and  subdivided.  Medullary  rays 
fine,  very  numerous,  uniform  and  equidistant;  the  distance  between 
two  rays  much  less  than  the  transverse  diameter  of  the  pores.  Pores 
frequently  joined  by  short  fine  concentric  lines. 

Distinctly  wild  in  the  forests  of  the  Siwaliks  and  sub-Himalayan  tract  of  the 
.  Punjab  and  North-Western  Provinces,  and  also  in  the  Deccan  and  in  Upper  Burma 
and  Ceylon  in  dry  forests.     Elsewhere  mostly  cultivated  or  f un  wild. 

An  important  tree  in  the  dry  regions,  as  it  comes  up  readily  and  easily  on  poor 
land  and  grows  quickly,  furnishing  an  excellent  fuel,  much  material  for  hedging,  food 
for  camek  and  goats  in  its  leaves,  and  for  man  in  its  fruit.  It  is  very  variable  in 
appearance,  size  and  shape  and  pubescence  of  leaves,  and  size,  colour  and  shape  of 
fruit.  In  the  grass-lands  of  the  Dun  it  comes  up  freely  as  a  small-leaved,  small- 
fruited  shrub  of  quite  distinct  appearance,  but  if  allowed  to  grow  will,  I  believe, 
become  a  tree  and  adopt  the  characteristic  appearance  of  a  short  bole  with  spreading 
branches  and  rounded  head,  killing  the  vegetation  beneath.  But  it  may  sometimes 
grow  very  large,  e,g.  the  tree  mentioned  by  E.  D.  M.  Hooper  (Ind.  For.  vii.  227)  on 
the  Weinganga  C.P.,  which  was  80  ft.  high  with  a  girth  of  16|  ft.  at  5  ft.  from  the 
ground.    It  coppices  well,  and  gives  a  good  fuel  for  lime-buming  and  good  charcoal. 

The  wood  is  universally  used  for  saddletrees,  also  for  agricultural  implements, 
sandals,  bedstead-legs,  tent-pegs,  oil-mills,  golf-clubs  (Chicago  Exh.  Cat.)  and  other 
purposes.  Coldstream  says  it  is  the  best  tree  in  the  Punjab  to  ^row  lac  on  (Ind.  For. 
vi.  218).  In  Assam,  the  Eri  silkworm,  which  is  usually  fed  on  leaves  of  Castor-oil  or 
IJeteropanax,  is  sometimes  fed  on  it  (Stack).  It  is  one  of  the  food-plants  of  the  cater- 
pillar of  the  butterfly  Papilio  erithonitis,  Cramer,  and  of  the  tdsar  silkworm  Antherasa 
paphia,  Linn.  The  root  bark  is  used  for  tanning.  The  growth  is  often  fast,  a 
Saharanpur  specimen  giving  4  rings  per  inch,  other  specimens  6  rings.  The  fruit 
IS  eaten  by  many  wild  animals,  including  jackals,  who  thus  help  to  propagate  the 
tree.  For  its  fruit  the  tree  is  regularly  cultivated  all  over  India,  and  the  cultivated 
fruit,  which  is  usually  egg-shaped  and  not  round  like  that  of  the  wild  tree,  is  pleasant 
.  to  eat.  It  is  often  dried,  and  the  dried  fruits  are  sometimes  brought  from  Afghanistan 
by  traders. 

The  weight  of  the  wood,  according  to  Skinner,  No.  135,  is  58  lbs.  per  cubic  foot ; 
Cunningham  gives  57  lbs.;  the  specimens  an  average  of  48  lbs.  Cunningham  gives 
P  =  495 ;  Skinner,  672.  The  experiments  made  by  Prof.  W.  C.  Unwin,  F.R.S.,  for 
the  Imperial  Institute,  on  Ceylon  woods,  gave  the  following  results  (Imp,  Inst.  Joxii'n^ 
May,  1899) :— 
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Weight 

Kesistance  to  shearing  along  the  fibres 
Crushing  stress      .... 
Coefficient  of  transverse  strength    . 
Coefficient  of  elasticity  . 


48.87  lbs.  per  cubic  foot. 
1013'4  lbs.  per  square  inch. 
2*778  tons  per  square  inch. 
3-479 
426-7 


The  Lymantriid  moth,  Tkiacidas  postica,  Walk.,  feeds  on  the  leaves  and  defoliates 
the  tree.  It  is  frequently  attacked  by  the  dodder,  Cuscuta  reflexa,  Eoxb.,  which  often 
covers  its  branches  with  a  yellow  sheet. 

lbs. 

O    265.  Garhwal  (1868) — ' 

O  4736.  Kasumri  Forests,  Saharanpur  (Gradon) 45 

C  2815.  Melghat,  Berar  (Brandis) — 

C  1128.  Ahiri  Reserve,  C.P.  (R.  Thompson) 43 

C  3788.  Surada  Forests,  Ganjam  (Gamble) 54 

D1071.  North  Arcot  (Wooldridge) 52 

Nordlinger's  Sections,  vol.  11  (Rhamnus  Jujuha,  L.)  (Tab.  IV.  3). 

2.  Z.  trinePVia,  Roxb.  Fl.  Ind.  i.  606.  Z,  gJabrata,  Heyne ;  Fl.  Br.  Ind.  i.  633 ; 
Bedd.  Fl.  Sylv.  Ixviii.    Vern.  Karukava,  Tarn. 

A  small  unarmed  tree.  Wood  hard,  close-grained,  olive-brown, 
smooth.  Pores  moderate-sized,  often  subdivided,  evenly  distributed. 
MedvZlary  rays  fine,  white,  distinct.     Occasional  fine  concentric  lines. 

North-East  Himalaya,  Nilgiri  Hills,  Coimbatore  and  Mysore,  and  south  to 
Travancore. 

lbs. 
D4249.    Collegal  Forests,  Coimbatore  (Peet) 70 

8.  Z.  nummularia,  W.  and  A. ;  Fl.  Br.  Ind.  i.  633 ;  Bedd.  Fl.  Sylv.  Ixix. ;  Brandis 
For.  Fl.  88.  Z.  microphylla,  Roxb.  Fl.  Ind.  i.  613;  Talbot  Bomb.  List  62.  Vern. 
KarkanTia,  Afgh. ;  Media,  her,  hirdr,  jhari,  kanta,  N.-W.  P. ;  Oangr,  j'angra,  Sind  ; 
eMari,  Jeypore ;  Bhor,  jhalhhoTj  MeTwajrn  ;  Parpaili  ffidda,  Kan. 

A  thorny  shrub.  Bark  grey.  Wood  yellow,  hard,  compact,  in 
structure  similar  to  that  of  Z.  Jujuba,  except  that  the  pores  are  larger 
and  the  medullary  rays  are  somewhat  further  apart;  the  distance 
between  the  rays  is  less  than  the  transverse  diameter  of  the  pores. 

A  gregarious  shrub  characteristic  of  the  arid  and  dry  regions  where  it  covers 
extensive  areas  in  the  Punjab,  Sind,  Baluchistan,  Bajputana,  Central  India,  and  the 
Deccan.    It  is  very  common  on  black  cotton  soil. 

Bonavia  (Oard.  Chron,,  1884)  describes  how  the  bushes  of  this  shrub  in  desert 
regions  form  mounds  by  stopping  leaves  or  dust  and  other  things  when  the  hot  winds 
blow.    The  fruit  is  eaten  by  jackals,  who  thus  help  to  scatter  the  seeds. 

Growth :  No.  P  2931  shows  well-marked  annual  rings  and  a  fast  growth  of  2  to  3 
rings  per  inch  of  radius.  Weight,  43  lbs.  per  cubic  foot  on  an  average.  The  branches 
are  usied  to  make  fences  round  fields  and  gardens.  The  leaves  are  threshed  out  and 
used  as  fodder  for  sheep  and  goats.    The  fruit  is  eaten. 

lbs. 

P2931.    Bhajji,  Simla,  3000  ft 41 

P  3077,  3093.    Sabathu,  Punjab,  3000  ft 42 

P   442.    Ajmere 46 

4.  Z.  VUlgraPis,  Lamk.;  Fl.  Br.  Ind.  i.  633;  Brandis  For.  F1.85  ;  Roxb.  Fl.  Ind.  i. 
609.  Juj'uhier,  Fr. ;  Oiuggiolo,  Ital.  Vern.  Sinjli,  simliy  hdn,  harj\  phitniy  her,  kandikOf 
kandidri,  hirdri,  Pb. 

A  large  shrub  or  small  tree.  Bark  rough,  with  longitudinal 
furrows,  dark  grey.  Wood  pale  yellowish-brown,  heartwood  dark 
brown,    even-grained.      Pores    moderate-sized,    evenly    distributed. 
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Medullary  rays  fine,  short.    Annual  rings  marked  by  a  belt  of  more 
numerous  pores. 

Wild  in  the  Punjab  from  the  Indus  to  the  Ravi ;  much  cultivated  in  the  Punjab^ 
Kashmir,  Baluchistan,  etc. ;  Europe. 

Stewart  says  this  is  the  handsomest  species,  and  that  he  has  seen  it  as  large  as 
5  or  6  ft.  in  girth  and  25  to  30  ft.  high.  The  fruit  is  eateo.  Mathieu  gives  the  weight 
at  60  to  70  lbs.  per  cubic  foot. 

IbB. 

P885.    Multdn,  Punjab  (Baden-Powell) 48 

Nordlinger's  Sections,  vol.  2. 

6.  Z.  OXyphylla,  Edgw. ;  Fl.  Br.  Ind.  i.  634 ;  Brandis  For.  Fl.  86.  Vem.  Kwrkun 
hSr^  Afgb.;  Pitniy  kokan  ber,  anddi,  amnia,  beri,  shamoTy  Pb. ;  Giggar,  N.-W.  Provinces. 

A  thorny  shrub.  Bark  thin,  brown,  rough  with  prominent  vertical 
lenticels.  Wood  white,  moderately  hard.  Pores  small,  scanty,  some- 
what larger  and  more  numerous  on  the  inner  edge  of  each  annual 
ring.  MedvUary  rays  equidistant,  very  fine;  the  distance  between 
the  rays  equal  to  the  diameter  of  the  pores.  Faint  concentric  lines 
occasionally  joining  the  pores. 

Outer  Himalaya  from  the  Indus  to  the  Ganges  at  2-6000  ft. 

A  very  pretty  shrub,  with  a  bright  orange-coloured  small  fruit,  which  is  eaten  and 
tastes  like  tamarinds.  It  is  descril:^  as  bl^ ;  perhaps  it  turns  black  as  it  gets  past 
ripeness,  but  I  have  not  seen  it  so. 

lbs. 

H  2949.    Suni,  Sutlej  Valley,  3000  ft.  (Gamble) — 

H  4818.    Tiuni,  Jaunsar,  3000  ft.  „ 44 

6.  Z.  CEnopUa,  Mill. ;  Fl.  Br.  Ind.  i.  634;  Bedd.  Fl.  Sylv.  Ixix.;  Brandis  For.  Fl. 
86 ;  Kurz  For.  Fl.  i.  266  ;  Talbot  Bomb.  List  62 ;  Trimen  Ceyl.  Fl.  i.  280.  Z.  Napeca, 
Roxb.  Fl.  Ind.  i.  612 ;  Vem.  Makoh,  makai^  Hind. ;  Shyakul,  Beog. ;  BarokoU,  kontai 
A^o^i,  Uriya;  Irun,G.F.;  Mahkoa,  Mon^hyr ;  Makor,  Bar&r;  Faranu,paramieypariki^ 
porkif  Tel. ;  Tawzinwe,  sudauk,  Barm. 

A  straggling  or  climbing  shrub  with  rough,  grey  or  grey-brown 
bark  with  occasional  thorns.  Wood  reddish,  with  the  structure  of  a 
climber.  Pores  moderate- sized  to  large,  often  subdivided,  between 
closely  packed  medtUlary  rays,  which  bend  outwards  where  they 
touch  the  pores. 

All  the  drier  and  some  of  the  moist  regions  of  India ;  from  the  foot  of  the  Himalaya 
and  the  Siwaliks,  eastwards  to  Nepal ;  Assam,  Sylhet  and  Ghittagong ;  all  over  Burma 
and  in  the  Andaman  Islands ;  West  and  South  India  and  Ceylon. 

A  very  troublesome  climbing  plant  covered  with  small  but  very  strong  thorns, 
difficult  to  cut  and  troublesome  to  passers-by  along  the  roads.  It  prefers  open  bushy 
places  to  the  regular  forests.  It  is  much  used  for  making  fences  for  fields ;  and  the 
fruit,  which  is  black,  about  as  big  as  a  pea,  is  eaten  and  has  a  pleasant  acid  taste.  The 
seeds  are  sometimes  made  into  rosaries. 

C  2753.    Moharli  Reserve,  C.P.  (Brandis). 
C  4346.    Mojagodo,  Ganjam  (Gamble). 

7.  Z.  xylopyra,  Willd. ;  Fl.  Br.  Ind.  i.  634 ;  Roxb.  Fl.  Ind.  i.  611 ;  Bedd.  Fl.  Sylv. 
Ixviii. ;  Brandis  For.  Fl.  90 ;  Talbot  Bomb.  List  52  ;  Trimen  Fl.  Ceyl.  282.  Vem. 
Kat-her,  beriy  goti,  gotaha,  kakor,  chittania^  sitah^r,  ghdnt^  Hind. ;  Qotij  Tel ;  Ooti, 
hhorgoti,  Mar. ;  Ghota,  Melghdt ;  Ghalle,  mullu  kare,  Kan. ;  Ghathor,  Berar  ;  Karkata, 
Kol ;  Goit,  Bhumij ;  Kankor,  Kharwar ;  Got,  goto,  gotoboro,  kanta  bohul,  Uriya  ; 
Ghattdl,  ghotia,  Gondi;  Karkat,  Sonthal;  Ghont,  Mai  Pahari,  Monghyr;  Kotori, 
Khond;  &o^e,  Palkonda ;  Kottei,  nari-ilantai,  T&m, ;  Zb^/a,  Mai. ;  Kakuru,  Cingh. 

A  small  tree.  Bark  grey  or  reddish-brown,  with  thick  oblong 
exfoliating  scales.     Wood  reddish-  or  yellowish-brown  with  ^  «a^»3^ 
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dark-coloured  centre,  hard.  Porea  small  and  moderate-sized,  in  patches 
of  soft  tissue  which  are  often  confluent,  forming  oblique  bands. 
Medullary  rays  fine,  equidistant,  very  numerous,  the  distance  between 
the  rays  less  than  the  transverse  diameter  of  the  pores.  Annual 
rin^s  not  prominent. 

Sub-Himalayan  and  Siwalik  forests  from  the  Jumna  eastwards,  ascending  to  3000  ft. ; 
Eajputana,  the  C.P.,  Chota  Nagpore,  Orissa,  the  Circars,  Deccan  and  Carnatic ;  Western 
coast  from  the  Konkan  to  Travancore ;  dry  country  of  Ceylon. 

A  common  small  tree  in  the  deciduous  forests,  often  with  Z,  Jujuha,  The  wood  is 
not  as  good  as  that  of  Z,  Jujuhay  but  it  is  used  for  carts,  agricultural  implements,  fire- 
wood and  charcoal.  Skinner,  No.  136,  gives  W  =  60  lbs.,  P  =  800 ;  the  specimens 
give  W  =  50.  The  fruit  is  not  edible,  but  is  used  in  tanning  to  give  a  black  dye  to 
leather.    In  some  parts  of  the  C.P.  it  is  the  chief  tree  to  give  lac. 

lbs. 

O  4735.    Kasumri  Forest,  Saharanpur  (Gradon) 46 


C  2736.    Moharli  Reserve,  C.P.  (Brandis) 

C  2764.    Melghdt,  Berar  (Brandis) 

C  3433.    Palamow  Forests,  Chota  Nagpore  (Gamble) 

C  3508,  3559.    Khurdha  Forests,  Orissa 

D4228.    Cuddapah  (Higgens)        .... 


49 


53 

54 


8.  Z.  rugosa.  Lam. ;  Fl.  Br.  Ind.  i.  636 ;  Bedd.  Fl.  Sylv.  Ixvii. ;  Brandis  For.  Fl. 
89 ;  Kurz  For.  Fi.  i.  265 ;  Gamble  Darj.  List  19.  Z,  laiifolia,  Roxb.  Fl.  Ind.  i.  607. 
Vem.  Bhand  Jer,  Dehra  Diin ;  Bhaura,  dhauri,  makoiy  Oudh ;  Suran,  churna^  C.P. ; 
Turan,  Mar.;  Bukh  haevy  harray  haer,  Nep. ;  Sekra,  Son  thai;  Hohnoi,  Mai  Pahari ; 
Sana  gadu,  Khond ;  Ch'Ami,  sokrta,  Berar ;  Thodalij  Mai. ;  Chunu  koli,  Uriya ; 
Churai,  Tam. ;  Maha-eraminiya,  Cingb. ;  Myaukzi,  Burm. 

A  large  scrambling  shrub  or  small  evergreen  tree.  Bark  rough, 
dark.  Wood  reddish,  moderately  hard.  Pores  large  and  mode- 
rate-sized, oval  and  subdivided.  Medullary  rays  fine,  extremely 
numerous,  uniform  and  equidistant,  the  distance  between  the  rays 
much  less  than  the  transverse  diameter  of  the  pores.  Pores  frequently 
joined  by  very  faint,  wavy,  concentric  lines. 

Valleys  and  lower  hills  of  the  N.-W.  Himalaya  and  sub-Himalayan  forests,  up  to 
3000  ft.,  from  the  Jumna  eastwards  (perhaps  from  the  Sutlej),  common  in  Sikkim ; 
Assam,  Sylhet  and  all  over  Burma ;  Central  and  Western  and  South  India,  ascending 
in  the  Niluiris  to  nearly  6000  ft. 

A  troublesome  thorny  climber  of  no  use ;  the  wood  is  used  for  fuel,  and  the  fruit 
said  to  be  eaten,  but  I  imagine  it  is  rather  too  dry. 

lbs. 

E  2336.    Bamunpokri,  Darjeeling  Terai  (Gamble) 45 


4.  BERCHEMIA,  Neck. 

A  genus  which,  besides  this  species,  contains  about  five  erect  or  climbing  shrubs,  of 
which  the  chief  is  B,  lineata,  DC ;  Fl.  Br.  Ind.  i.  638 ;  Brandis  For.  Fl.  91,  of  the 
North-West  Himalaya,  a  very  pretty  small  shrub  often  found  on  rocks  at  about  7000  ft. 

1.  B.  floribunda,  Brongn. ;  Fl.  Br.  Ind.  i.  637 ;  Brandis  For.  Fl.  91 ;  Kurz  For. 
FL  i.  264 ;  Gamble  Darj.  List  19.  Vern.  Kouloi,  Jaunsar ;  Amili,  Qtwhwal ;  KaJa  lag^ 
Eumaon ;  Chiaduk,  Nep. ;  Bungyeong  rik,  Lepcha. 

A  large  climbing  shrub.  Bark  whitish,  exfoliating  and  showing 
a  purple  inner  layer.  Wood  yellow,  turning  grey  on  exposure,  porous. 
Pores  large,  oval,  subdivided,  between  undulating  moderately  broad 
medullary  rays. 
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Himalaya  and  sub-Himalayan  tract  from  the  Jhelum  to  Bhutan,  rising  to  6000  ft. ; 
not  uncommon  in  the  Dehra  Ddn ;  Khasia  Hills ;  hills  of  Upper  Burma.  A  pretty 
climber,  usually  found  in  swampy  places  or  moist  valleys. 

E  2864.    Tukdah,  Darjeeliag,  5000  ft.  (Gamble). 


•       '       '  5.  RHAMNUS,  Linn. 

Contains  eight  species,  found  in  the  Himalaya  and  the  mountains  of  the  Western 
Coast  and  Ceylon.  B,  AmottianuSy  Gardn. ;  Fl.  Br.  Ind.  i.  638 ;  Trim  en  Ceyl.  For.  i. 
283,  is  a  small  tree  of  the  higher  hills  of  Ceylon,  especially  round  Newera  Ellia.  There 
are  several  species  in  Europe,  with  similar  curious  wood-structure. 

Wood  generally  with  a  brown  heartwood,  close-grained.  Pores 
very  small,  arranged  in  oblique  patches  which  generally  anastomoze, 
or  marking  the  annual  rings.     Medullary  rays  fine,  numerous. 

Mathieu  describes  the  pores  th\is :  "  Fores  fine,  equal,  grouped  together  in  gi*eat 
'  numbers  and  forming,  in  the  inner  edge  of  each  ring,  a  broader  or  narrower  belt  from 
'  which  run  undulating,  branching  and  radiating  lines,  which  on  a  trausverse  section 
'  produce  an  elegant  and  remarkable  reticulated  design,  of  lighter  colour  than  the  rest 
•  of  the  wood ''  (Fl.  For.  67). 

1.  R,  VirgatUS,  Roxb.  Fl.  Ind.  i.  604 ;  Brandis  For.  Fl.  92 ;  Gamble  Darj.  List 
19.  B.  dahuricus,  Pall. ;  Fl.  Br.  Ind.  i.  639.  B,  hirsutm,  W.  and  A. ;  Bedd.  Fl.  Sylv. 
Ixx.  Vem.  Fhipaif  dddur,  tadrUy  seta  pajfa,  kdnji,  mamrdly  sJiomfol,  reteon,  gogsa, 
sindrol,  mutniy  nior,  chair,  romush,  Pb. ;  Thalot,  chetain,  Simla ;  Tsajpo,  mail,  Tibet, 
Spiti ;  Chato,  chedwala,  chadua,  Hind. ;  Chaurdha,  chandul,  charyiHo,  Kumaon ; 
Chhendula^  chhithula,  Garhwal ;   Thanthdr,  Dehra  DiSn. 

A  shrub  or  small  tree,  deciduous.  Bark  thin,  grey  to  black,  peeling 
off  in  small  square  flakes,  smooth.  Wood  very  hard,  close-grained ; 
sapwood  whitish ;  heartwood  brown.  Annual  rings  distinctly  marked. 
Pores  very  small,  arranged  in  oblique  anastomozing  irregular  patches 
of  soft  texture,  forming  an  irregular  network.  Medullary  rays  fine, 
very  numerous,  prominent  in  the  meshes  of  the  network. 

Throughout  the  Himalaya  and  Western  Ghdts,  in  forest  undergrowth. 

Weight,  58  lbs.  j)er  cubic  foot.     Wood  not  used,  except  as  firewood.     The  fruit  is 

bitter,  emetic  and  purgative,  and  is  given  in  affections  of  the  spleen. 

ibB. 
.  57 
.    55 


H       79.    Mashobra,  Simla,  7000  ft.       .        .        . 
H  2877.     Nagkanda,  Simla,  8000  ft.  (Gamble)      . 
H  3168.     Dungagalli,  Hazara,  7000  ft.  (Wild)       . 
H  4780.    Balcha,  Tehri-Garhwal,  9000  ft.  (Gamble) 
W  4045.    Lovedale,  Ootacamund,  7000  ft.  „ 

Nordlinger's  Sections,  vol.  8. 


66 
56 


The  S.  Indian  plant  seems  to  be  a  different  species  to  that  of  N.  India,  and  I  think 
the  retention  of  B.  hirsuius  as  a  species  may  prove  desirable.  The  wood  of  B.  daJiu- 
ricus,  Pall.,  as  shown  in  Nordlinger's  Sections,  vol.  3,  is  different,  having  much  larger 
pores  not  arranged  in  a  network  of  light  tissue. 

2.  R.  persicus,  Boissier ;  Fl.  Br.  Ind.  i.  638 ;  Brandis  For.  Fl.  93.  Vem.  Shera- 
wane,  warak,  Afgh.;  Kukei,  war,  nikki  kander,  Jalidar,  kuchnij  Pb. ;  Chary ula, 
Kumaon  ;  Chhetulo,  Garhwal ;  Chirla,  Dehra  Diin. 

A  small  deciduous  tree.  Bark  thin,  very  dark  ashy  brown,  rough, 
peeling  off  in  small  rounded  flakes.  Wood  hard,  close-grained ;  heart- 
wood  yellowish-brown,  the  grain  "  water-marked  "  on  vertical  sections. 
Pores  very  small  to  small,  arranged  in  an  irregular  branching  retic\ilaA^ 
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pattern  amid  patches  of  soft  tissue.    MedvMa/ry  rays  fine,  very  short, 
very  numerous  and  regular. 

Suliman  and  Salt  Ranges ;  Himalaya,  from  the  Jhelum  to  Garhwal,  at  2-5000  ft. 
A  beautiful  wood,  much  resembling  that  of  i?.  triqtteteTf  and  with  it  probably  the 
best  in  the  genus.    It  would  make  very  pretty  turnery  articles. 

O5004.    Dehra  Ddn  (Milward) 58 

8.  R.  Wightii,  W.  and  A. ;  Fl.  Br.  Ind.  i.  639;  Bedd.  Fl.  Sylv.  Ixx. ;  Talbot 
Bomb.  List  62 ;  IVimen  Fl.  Ceyl.  i.  283. 

A  large  shrub.  Bark  brown,  with  scattered  corky  diamond-shaped 
lenticels.  Wood  yellowish-brown,  moderately  hard,  close-grained. 
Pores  very  small  and  small,  arranged  in  narrow  irregular  radial  and 
oblique  patches  of  soft  tissue  which  often  anastomoze.  Annual  rings 
marked  by  a  belt  of  larger  pores.     Medullary  rays  fine,  close. 

Hills  of  Southern  India  and  Ceylon,  from  the  Gircars  (Mahendragiri  Hill,  4000  ft.) 
and  Eonkan  southwards,  and  up  to  7000  ft. 

D.  Hooper  says  the  bark  is  exported  to  Bombay  under  the  name  of  "  Rakta  rohiday* 
and  gives  a  drug  similar  to  Gascara. 

W  3745.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

W  4093.    Fairlawns  Shola,  Gotacamund,  7000  ft.  (Gamble). 

4.  R,  purpureus,  Edgew. ;  Fl.  Br.  lad.  i.  639 ;  Brandis  For.  Fl.  91.  Vem.  Bat 
Hnjalf  tunani  zanani^  tadra,  tundhi,  mimarari,  kunji,  chatemij  Pb. ;  Luhish,  Ihiah, 
Jaunsar ;  Faydn^  Kumaon ;  Bakauro,  handru,  Gfarhwal. 

A  large  deciduous  shrub.  Bark  thin,  greyish-brown,  marked  with 
short  black  vertical  lines.  Wood  brownish-grey,  close-grained,  heart- 
wood  red.  Annual  rings  marked  by  an  interrupted  belt  of  pores. 
Pores  very  small,  in  narrow  irregular  oblique  patches  of  soft  tissue, 
which  anastomoze  and  have  a  reticulate  appearance.  Medullary  rays 
fine,  numerous,  straight,  prominent. 

North- West  Himalaya  from  the  Indus  to  Nepal,  between  4500  and  10,000  ft. 
The  fruit  is  used  as  a  purgative.    Both  this  species  and  R,  virgatus  are  host-plants 
of  the  cereal  rust,  Fucdnia  coronatdj  Gorda,  the  cecidial  form  appearing  on  various  grasses. 

H      70.    Mashobra,  Simla,  7000  ft 41 

H  2848.    Mahasu,  Simla,  8000  ft.  (Gamble) — 

H  4707,  4418.    Jaunsar  Forests,  N.-W.  Provinces  (Gamble)  ...    40 

^    6.  R.  triqueter.  Wall. ;  Fl.  Br.  Ind.  i.  639 ;  Brandis  For.  Fl.  92.     Vem.  Gudlei, 
Simla ;  Fagora,  gardhan,phulla,  Pb. ;  Oogsa,  ghanty  N.-W.  Provinces ;  -ffa^Aerw, Jaunsar. 

A  small  tree,  deciduous.  Bark  thin,  grey.  Wood  yellowish- 
brown,  hard,  close-grained.  Annual  Hngs  distinctly  marked  by  an 
interrupted  belt  of  large  pores.  Pores  very  small  to  small,  an-anged 
in  irregular  branching  patches  of  soft  tissue,  which  anastomoze,  giving 
an  irregular  pattern.  Medidlaiy  rays  fine  and  moderately  broad, 
short. 

North-West  Himalaya  from  the  Jhelum  to  Nepal,  at  3-6000  ft.,  common  about 
Mussoorie  and  in  the  Tons  YaUey. 

This  species  gives  a  handsome  wood  of  an  olive-brown  colour,  which  would  be 
useful  for  turning  and  small  carving. 

lbs. 

H      75.    Mashobra,  Simla,  7000  ft — 

H  2903.    Nagkanda,  Simla,  8000  ft.  (Gamble) — 

H  4808.    Tiuni,  Jaunsar,  3000  ft.  „  56 

Nordlingei's  Sections,  vol.  8  (Tab.  TV.  4). 
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6.  R.  nepalensis.  Wall.;  Fl.  Br.  Ind.  i.  640;  Gamble  Daij.  List  19.  Vern. 
Achalf  Nep. 

A  large  shrub.  Ba/rk  dark  brown,  rough.  Wood  brownish-grey, 
moderately  hard.  Pores  very  small  to  small,  arranged  in  oblique 
anastomozing  patches,  and  sometimes  in  softer  whitish  tissue.  Med/id- 
lary  rays  fine  and  moderately  broad,  short. 

Central  and  Eastern  Himalaya,  ascending  to  6000  ft. ;  Ehasia  Hills ;  Eachin  HiUs 
of  Burma. 

E  3346.    Kalimpting,  Daijeeling,  4000  ft.  (Gamble). 
E  3364.    Dhupguri,  W.  Dtiars  (Gamble). 

7.  R.  proeumbens,  Edgew. ;  Fl.  Br.  Ind.  i.  640 ;  Brandis  For.  Fl.  93. 

A  small  procumbent  shrub,  climbing  over  rocks.  Wood  yellowish, 
structure  the  same  as  that  of  K  virgatua. 

Western  Himalaya  from  Simla  to  Kumaon,  at  7-8000  ft.,  especially  on  limestone, 
H  2962.  Naldehra,  Simla,  7000  ft.  (Gamble). 

6.  HOVENIA,  Thunb. 

1.  H.  dulcis,  Thunb. ;  Fl.  Br.  Ind.  i.  640 ;  Roxb.  Fl.  Ind.  i.  630 ;  Brandis  For. 
FL  94.    The  Coral  tree.    Vern.  Chainhun,  Ravi ;  Sickay  Hind. 

A  tree.  Bark  greyish-brown.  Wood  light  yellowish-brown,  soft. 
Pores  moderate-sized  to  large,  often  subdivided,  evenly  scattered. 
Med/uUcm)  rays  fine,  numerous,  bent  where  they  touch  the  pores,  or 
starting  from  them.     Annucd  rings  prominent. 

Valleys  of  the  North- West  Himalaya,  common  in  those  on  the  north  side  of  the 
Tons  river  in  Tehri-Garhwal  at  3-5000  ft.  {e,g.  Mora,  Salla  and  Mautar-gadhs), 
also  about  Mussoorie.     Much  cultivated  in  the  Punjab  Himalaya,  also  in  Nepal. 

In  suitable  places  it  grows  to  be  a  large  handsome  tree,  but  the  wood  is  not  used. 
The  fruit  is  eaten,  the  part  eaten  being  the  enlarged  fleshy  peduncles. 

Nordlinger's  Sections,  vol.  7. 

7.  SCUTIA,  Comm. 

1.  S.  indlca,  Brongn. ;  Fl.  Br.  Iiid.  i.  640;  Bedd.  FL  Sylv.  Ixx. ;  Kurz  For.  Fl. 
i.  268 ;  Talbot  Bomb.  List  53 ;  Trimen  Fi.  Ceyl.  i.  284.  Rhamnus  circuinsciasuSy 
Eoxb.  Fl.  Ind.  i.  604.    Vern.  Gariki^  Tel. ;  Chimat,  Bombay ;  Tuvadi,  Tam. 

A  straggKng  thorny  shrub.     Bark  brown,  rough,  somewhat  corky. 

Wood  light  reddish-brown,  hard,  close-grained.   Pores  moderate-sized, 

single  or  in  short  radial  lines  of  2  to  4.     Medullary  rays  fine,  very 

numerous,  short,  the  distance  between  them  less  than  the  diameter  of 

the  pores,  round  which  they  bend. 

South  India  from  the  Circars  through  the  Deccan  and  Garnatic,  ascending  to  6000 
ft.  on  the  east  side  of  the  Nilgiris ;  Western  ludia  from  the  Konkan  through  the  Supa 
Gh^ts  of  N.  Kauara ;  dry  country  of  Ceylon ;  Attaran  valley  in  Burma. 

A  very  thorny  plant,  troublesome  to  penetrate,  used  for  hedges.  Dr.  T.  Cooke  says 
it  is  called  "  Wait-a-bit  thorn  "  at  Mahabaleshwar. 

D  4255.    Striharikota  forests,  Nellore  (Gamble). 

8.  SAGERETIA,  Brongn. 

Five  species,  erect  or  stragglinor  shrubs.  S,  harnosa,  Brongn. ;  Fl.  Br.  Ind.  i.  641, 
is  a  large  straggling  shrub  of  the  Himalaya  (Dehra  Dda,  3000  ft.),  N.  Circars  (Mahen- 
dragiri,  3000  ft.)  and  the  hills  of  South  India,  such  as  the  Nilgiris  and  Palive-^^^^xxckR^ 
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with  long  recurved  thorns.    8.  costata,  Miq. ;  Trimen  Fl.  Ceyl.  i.  284,  is  a  straggling 
shrub  of  the  Ceylon  hills. 

Wood  close-grained,  hard.  Pores  small,  round.  MeduUa/ry  rays 
fine  and  very  fine.  S.  oppositifolia  has  a  more  open  structure,  with 
larger  pores  and  broader  medullary  rays. 

1,  S.  oppositifolia,  Brongn. ;  Fl.  Br.  Ind.  i.  641 ;  Brandis  For.  Fl.  95 ;  Talbot 
Bomb.  List  53.  Vem.  KcmaJef  giddrddk,  drange,  girthan,  Pb. ;  AglcUa,  Kumaon ; 
Oonta,  E.  DiSn. 

A  large,  usually  straggling  or  climbing  shrub.  Bark  grey,  smooth, 
peeling  off*  in  thin  flakes  and  leaving  the  cinnamon-brown  under-bark 
exposed.  Wood  moderately  hard  to  hard,  sapwood  white,  heartwood 
pink.  Annual  rings  marked  by  white  lines.  Pores  round,  moderate- 
sized,  often  subdivided  and  surrounded  by  white  rings.  MedvMa/ry 
rays  fine  to  moderately  broad,  numerous.  Structure  more  open  than 
that  of  the  other  two  species. 

North- West  Himalaya  from  the  Indus  to  Kumaon  at  2-6000  ft. ;  Konkan. 
This  straggling  shrub  is  conspicuous  below  Mussoorie;  it  has  a  sweetish  edible 
fruit 

H  4841.    Jharipani,  Mussoorie,  4500  ft.  (U.  N.  Kanjilal). 

2.  S.  theezans,  Brongn.;  Fi.  Br.  Ind.  i.  641;  Brandis  For.  Fl.  95;  Kurz  For. 
Fl.  i.  267.  Vern.  Dargola,  Simla;  Brangu,  ankol,  kauUy  karur,  phomphliy  kdnda, 
hrinholy  chaunshy  katrdiuy  thtim,  him,  Pb. 

A  large  spinescent  shrub.  Bark  thin,  grey.  Wood  very  hard, 
white,  with  irregular  dark-coloured  heartwood.  Annual  rings  (?) 
marked  by  white  lines.  Pores  round,  small,  in  rings  of  soft  texture, 
uniformly  distributed.    Medullary  rays  fine  and  very  fine,  numerous. 

Salt  Eange  and  Suliman  Bange ;  Western  Himalaya  from  Kashmir  to  Simla,  at 
3-8000  ft. ;  Upper  Burma.    Fruit  eaten. 

llM. 

H  2946.    Suni,  Sutlej  Valley,  3500  ft.  (Gamble) — 

H  2951.    Naldehra,  Simla,  7000  ft.  „ ♦  — 

H  3129.    Koti,  Simla,  6000  ft.  „ 56 

8.  S.  BrandPethiana,  Aitch.;  Fl.  Br.  Ind.  i.  642;  Brandis  For.  Fl.  95.  Vem. 
Ganger,  goher,  Pb. ;  Maimuna,  Afg. 

A  small  deciduous  shrub.  Bark  grey,  with  long  wrinkles.  Wood 
light-brown  or  yellow,  hard,  close-grained.  Pores  small,  round, 
numerous,  between  the  fine,  short,  very  numerous  medullary  rays. 

Suliman  Bange  and  Salt  Eange,  and  North- West  Himalaya  between  the  Indus  and 
the  Jhelum. 

The  fruit  is  sweet  and  much  eaten  by  Afghans  and  in  the  frontier  districts. 

P  914.    Salt  Range,  Punjab  (Baden-Powell). 
Nordlinger's  Sections,  voL  10. 

9.  COLUBRINA,  Rich. 

Three  species.  (7.  pubescens,  Kurz  For.  Fl.  i.  269  ;  Fl.  Br.  Ind.  i.  642,  is  a  large 
straggling  shrub  of  open  forests  all  over  Burma.  C.  trauancorica,  Bedd. ;  Fl.  Br.  Ind. 
i.  643,  is  found  in  Travancore. 

1.  C.  asiatica,  Brongn. ;  Fl.  Br.  Ind.  i.  642 ;  Kurz  For.  Fl.  i.  268 ;  Bedd.  Fl.  Sylv. 
Ixiz. ;  Talbot  Bomb.  List  53 ;  Trimen  Fl.  Ceyl.  i.  285.     Ceanothus  asiaticus^  Boxb»  FL 
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IndL  i.  615.     Vem.  Gutij  Mar. ;  Mayirmanikkarij  Tam. ;   Tel'hiriya,  Gingh. ;  Kwe^ 
nw6j  Burm. 

A  shrub  or  small  tree.  Bark  thin,  greyish-white,  slightly  rough. 
Wood  hard ;  sap  wood  white,  heartwood  orange-pink,  satiny.  Pores 
moderate-sized  to  large,  prominent,  often  subdivided,  thick-walled. 
Medvlla/ry  rays  j&ne  to  moderately  broad,  prominent ;  silver-grain  of 
fine  plates. 

Coast  forests  of  South  India,  Burma,  the  Andamans  and  Ceylon. 
Singapore— Kew  Museum  (Ridley). 

10.  APTERON,  Kurz.  A.  lanceolatum,  Kurz ;  Fl.  Br.  Ind.'i.  643 ;  Kurz  For.  Fl. 
i.  623,  is  a  large  scandent  shrub,  common  in  the  tropical  forests  of  the  eastern  side  of 
the  Pegu  Toma  and  in  Upper  Tenasserim. 

11.  GOUANIA,  Linn. 

Four  species,  climbing  shrubs.  G.  microcarpa,  DC ;  Fl.  Br.  Ind.  i.  643 ;  Braudis 
For.  Fl.  574  ;  Talbot  Bomb.  List  53 ;  Trimen  Fl.  Ceyl.  i.  286,  is  found  in  S.  India  and 
Ceyl. ;  O,  Brandisiiy  Hassk. ;  Kurz  For.  Fl.  i.  270,  in  Martaban  and  Tenasserim ;  and 
O.  nepalensis,  WaU.,  in  the  Central  Himalaya. 

1.  G.  leptOStachya,  DC;  Fl.  Br.  Ind.  i.  643 ;  Brandis  For.  Fl.  574 ;  Kurz  For.  FL 
i.  269 ;  Gramble  Darj.  List  19.  Vem.  Kalalagt  Kumaon ;  Batwasi,  Nep. ;  Tungcheongy 
Lepcha;  ^Aon^a,  Uriya;  Tayawnyonwej^wvm. 

A  large  climbing  shrub.  Bark  rough,  brown,  \  in.  thick.  Wood 
brown,  soft.    Pores  large,  very  numerous.    MedvUary  rays  broad 

Sub-Himalayan  tract  and  lower  hills  from  the  Jumna  eastwards  (common  in 
Dehra  Ddn  and  Darjeeliug);  Assam  and  Khasia  Hills;  all  over  Burma;  Chota 
Nagpore  and  Orissa. 

E  3430.    Darjeeling  Hills,  6500  ft.  (Gamble). 

12.  HELINUS,  E.  Meyer.  E.  lanceolatus,  Brandis  in  For.  Fl.  574 ;  Fl.  Br.  Ind.  i. 
644,  is  an  unarmed,  scandent,  cirrhose  plant,  scarcely  reaching  woody  size,  but  Tery 
common  and  often  covering  trees  and  bushes  very  largely  in  the  sub-Himalayan  region 
from  the  Punjab  to  Nepal  and  up  to  4000  feet.  It  is  very  common  in  the  Dehra  Dda 
and  on  the  Siwaliks.  It  is  also  found  in  the  higher  hills  of  Chota  Nagpore  as  at 
Neturbdt  in  Palamow  and  in  Saranda. 


Order  XXXV.    AMPELIDEiE. 

Two  genera,  Yitis  and  Leea,  containing  more  or  less  woody  plants.  Since  the 
publication  of  the  Fl.  Br.  led.,  the  whole  Order  has  been  the  subject  of  a  Monograph 
by  J.  E.  Planchon  in  vol.  v.  of  De  Candolle's  "  MonographiaB  Phanerogamarum  " ; 
Kurz  has  also  written  his  *'  Forest  Flora  of  British  Burma,"  and  other  botanists  have 
discussed  the  family,  especially  Sir  G.  King  in  his  papers  in  the  Journ.  of  the  As. 
Soc.  Beng.  Nearly  ail  the  species  of  Vitis  are  climbers,  those  of  Leea  large  soft  shrubs 
or  small  trees.  The  "  woody "  species  of  Vitis  seem  to  be  about  28,  those  of  Leea 
about  6. 

1.  VITIS,  Linn. 

From  60  to  70  species  of  climbing  or  semi-erect  shrubs  with  soft  porous  wood^ 
only  a  few  being  of  interest  to  the  Indian  Forest  officer,  and  that  interest  chiefly 
reduced  to  a  desire  to  cut  them,  to  free  the  trees  upon  which  they  climb  from  their 
constricting  stems  or  the  weight  of  their  hanging  branches.  F.  quadrangulariSi  Wall., 
is  a  vine  with  4-angled  fleshy  stems  common  in  the  dry  regions  of  India  and  Ceylon. 
V.  di&coloT,  Dalz.  is  a  climber  of  the  Sikkim  Himalaya,  Eastern  Bengal  and  Burma^ 
with  pretty  velvety  blotched  red  and  white  and  green  leaves,  often  cultivated  for 
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ornament.  F.  lanata,  Roxb.  (E  484,  Darjeeling  Temi ;  V,  repancUi,  W.  and  A.  (E  485, 
Darjeeling  Terai ;  C  4341,  Ginjam  Forests) ;  and  V,  latifolia^  Roxb.,  are  soft-wooded 
climbers  of  the  Indian  Sdl  and  other  forepts  with  corky  hark,  very  large  pores  and 
broad  medullary  rays.  V.  lanceolaria.  Wall.,  is  a  lar<];e  pedate-leaved  climber  of 
Northern  Bengal,  Assam,  Burma  and  South  India,  extending,  but  scarce,  along  the 
Himalaya  to  the  Dehra  Diin,  with  flattened  stems.  The  Grape  Vine,  F.  vinifera, 
Jjinn. ;  Vern.  Ddkh,  dakki,  drdkska^  angur.  Hind. ;  Lanang,  Kunawar ;  Sahyit,  Burm., 
has  b^n  introduced  and  successfully  cultivated  in  Kashmir  and  other  parts  of  India  ; 
it  has  the  usual  structure  of  very  large  pores  and  very  broad  medullary  ravs,  and  the 
wood  is  rather  harder  than  that  of  most  kinds  (Nordlinger's  Sections,  vol.  1).  The 
big  climbers  contain  much  watery  sap,  which  flows  out  readily  from  a  cut  end  when 
another  cut  is  made  a  little  above,  and  is  by  no  means  unpleasant  for  a  thirsty  person 
in  hot  dry  weather. 

1.  V.  semieordata.  Wall.,  var.  Roylei,  King  in  Journ.  As.  Soc.  Bene.  Ixv.  ii.  7  and 
683.  F.  himalayana,  Brandis  For.  Fl.  100 ;  Fl.  Br.  Ind.  i.  655  ;  Kurz  For.  Fl.  i.  273  ; 
Gamble  Darj.  List  20.  Vern.  Chappar  tang,  tiptiy  Kumaon;  Phlankur,  Simla; 
Zemardachan,  zemaro,  Sutlej ;  Kanddr,  Jaimsar ;  Fhilunay  Garhwal ;  Bara  churcheri, 
Nep. ;  JJlotagbret,  Lepcha. 

A  large  climber,  often  6  in.  or  more  in  diameter.  Bark  dark 
brown,  thick,  fibrous,  marked  by  longitudinal  rings  and  vertical  clefts, 
peeling  off  in  fibrous  strings.  Wood  rather  hard,  dark  brown,  with 
large  pith  and  conspicuous  concentric  (?  annual)  rings.  Pores  in  the 
concentric  rings  large,  in  the  rest  of  the  wood  small.  Medullary  rays 
broad,  long  and  deep,  forming  a  very  good  silver-grain. 

Himalaya  from  Kashmir  to  Sikkim,  usually  at  from  6-10,000  ft. ;  Khasia  Hills ; 
Nilgiris  and  Pulneys  and  other  hills  of  S.  India ;  hills  of  Martaban,  E.  of  Toungoo  in 
Burma. 

This  and  the  ivy  are  the  only  climbers  of  any  consequence  in  the  Upper  Hima- 
layan forests,  requiring  to  be  cut  and  destroved.  It  is  often  called  "  Virginia  creeper," 
and  it  much  resembles  that  well-known  plant  (Vitis  (Ampelopsis)  quinqxiefolui)  of 
N.  America,  when,  in  autumn,  the  spruce  and  silver  fir  trees  are  draped  with  its 
branches  and  leaves  of  every  tint,  from  green  through  yellow  and  orange  to  scarlet 
and  crimson.  The  wood  is  good,  strong  and  pretty  (I  have  a  picture-frame  made  of 
its  wood,  cut  so  as  to  show  the  silver-grain  to  advantage,  and  it  is  quite  handsome), 
but  it  requires  long  seasoning.    The  weight  varies  considerably. 

IbB. 

H  44,  2913.    Simla,  7000  ft.  (Gamble) 33 

H  4802.    Konain  Forest,  Jaunsar,  8000  ft.  (Gamble)     .        .        .        .52 
Nordlinger's  Sections,  vol.  9. 

2.  V.  pallida,  W.  and  A. ;  Fl.  Br.  Ind.  i.  647 ;  Talbot  Bomb.  List  55. 

A  large  erect  or  straggling  shrub.  Bark  brown,  in  parts  smooth, 
in  parts  rough,  corky.  Wood  reddish-brown,  soft.  Pores  small  to 
large,  very  scanty,  scattered  in  the  cellular  tissue  between  the  very 
broad,  red,  pithy  medullary  rays. 

Dry  regions  of  the  Deccan,  rather  conspicuous  on  rocky  dry  hills, 

D  3887.    Nigadi  Hills,  Cuddapah,  2000  ft.  (Gamble). 

3.  V.  planicaulis,  Hook.  f. ;  FL  Br.  Ind.  i.  658. 

A  large  climbing  shrub  with  flattened  stems.  Bark  light-brown, 
\  in.  thick,  with  prominent  rough  lenticels.  Wood  soft,  brown  when 
dry,  porous,  in  layers  at  either  end  of  a  narrow,  flattened,  undulating- 
edged  stem,  the  layers  bounded  by  bands  of  bast  tissue.  Pores  very 
large  to  extremely  large.  MedvUary  rays  many  moderately  broad, 
occasional  ones  very  or  extremely  broad. 

Sikkim  Himalaya  and  Khasia  Hills  at  3-4000  ft. 
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In  the  Fl.  Br.  Ind.  this  is  described  as  "  a  vast  climber,  reaching  to  the  top  of  the 
^  highest  trees  and  sendinc;  down  from  its  branches  long,  thin,  leafless  bands.^' 
Sikkim  Hills — Kew  Museum  (J.  D.  Hooker). 

2.  LEEA,  Linn. 

The  species  of  Leea  are  found  in  the  undergrowth  of  the  forests,  and  one  or  two 
also  in  open  grass-lands  like  the  large-leave  i  L,  macrophylla,  Koxb.,  and  the  red* 
flowered  L,  alata,  Edgw.  Among  the  forest  ones,  L,  aspera,  Wall.,  is  very  common  in 
deciduous  forests  all  over  India,  from  the  Diin  down ;  L,  crispa,  Willd.,  is  similarly 
common  in  the  Daijeeling  Terai ;  where  also  occurs  the  larger  L.  samhudna^  Willd. 

1.  L.  robUSta,  Roxb.  Fl.  Ind.  i.  655 ;  Fl.  Br.  Ind.  i.  667  ;  Gamble  Darj.  List  21 ; 
Talbot  Bomb.  Lisc  57.    Yem.  OcUeni,  Nep. ;  Fantdm,  Lepcha. 

A  large  shrub.  Stem  fluted,  with  very  large  pith.  Bark  smooth, 
grey,  striped.  Wood  moderately  hard,  brown.  Pores  small.  Me- 
dvllary  rays  broad. 

Sikkim  Himalaya  and  Khasia  Hills  up  to  5000  ft. ;  N.  Circars ;  West  Coast,  in 
K.  Kanara. 

A  handsome  plant ;  wood  used  for  fencing  and  temporary  huts  in  the  Darjeeling 
Terai. 

E  879,  2860.    Bamunpokri,  Darjeeling  Terai. 

2.  L.  umbraeulifera,  C.  B.  Clarke;  Gamble  Darj.  List  21.    Yem.  Galeni,  Nep. 

A  small  tree.  Wood  greyish-brown,  moderately  hard.  Pores 
small,  radially  distributed.  MedvUary  rays  of  two  kinds,  very  broad 
and  fine. 

Forests  of  the  Sikkim  Himalaya,  Terai  and  Ddars,  up  to  3000  ft.,  in  the  under- 
growth of  evergreen  forests.    Also,  perhaps,  in  N.  Circars. 

E  3278.    Muraghdt  Reserve,  W.  DiSars  (Gamble). 

Order  XXXVI.    SAFINDACEiE. 

An  Order  of  about  23  genera  coming  within  the  limits  of  this  work,  some  of  them 
containing  trees  of  great  importance  in  Indian  Forest  economy,  j^scidus,  Acer^  and 
Staphylea  belong  almost  entirely  to  the  cold  climate  of  the  Himalaya  and  its  offshoot 
ranges ;  Stocksia  and  Dodoncea  belong  to  the  dry  regions ;  Schleichera  is  an  important 
forest  tree  of  the  great  deciduous  forests,  but  most  of  the  rest  are  from  hot  tropical 
climates  in  S.  India  and  Burma.  Several  species  give  useful  timbers ;  others  some  of  the 
best  fruits  of  the  East;  others  again  articles  of  minor  produce  in  considerable  demand. 
The  nomenclature  of  the  genera  is  somewhat  confusing,  the  Gen.  Plantarum,  the  Fl. 
Br.  Ind.,  Beddome,  Kurz,  Trimen  and  finally  King  all  takin^:  more  or  less  different 
views  of  their  limits,  especially  in  Cupania,  Ratonia^  Nephelium  and  Sapindus. 
Under  these  circumstances,  I  have  thought  it  best  to  adhere  as  closely  as  possible  to 
the  Gen.  Plantarum.     The  Order  is  divided  into  four  Tribes,  viz. — 

Tribe    I.  Sapindeae       .        .    Hemigyrosa,    Dittelasma,    Erioglossum,    Al- 

lophylus,  Stocksia,  iSsculus,  Scyphope- 
talum,  Cupania,  Paranephelium,  Lepisan- 
thes,  Schleichera,  Gleniea,  Sapindus,  Xero- 
spermum,  Nephelium,  Pometia,  HarpuUia, 
Zollingeria. 
11.  Acerineae      .        .    Acer,  Dobinea. 

III.  DodonseesB    .        .     Dodonaea. 

IV.  Staphyleee    .        .     Staphylea,  Turpinia. 

Blighia  sapida,  Kon.  the  Akee  fruit,  has  been  occasionally  cultivated  in  Indian 
gardens. 
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Wood  generally  soft  or  modiBrately  hard,  even-grained,  sometimes 
hard;  no  distinct  heartwood  except  in  Schleichera,  Nephelivbm  and 
Dodoncea,  Pores  small  or  very  small,  generally  uniform  and 
uniformly  distributed.  MedvXlary  rays  very  fine  or  fine,  rarely 
moderately  broad,  often  closely  packed.  Apart  from  the  anmwZ 
rings,  concentric  bands  occur  in  Sapivdvs  and  some  other  genera, 
but  not  in  all. 


Tribe  I.    SAPINDE^, 
1.  HEMIGYROSA,  Blume. 

Two  species.  J7.  deficiens,  Bedd.  Fl.  Sylv.  t.  231 ;  Fl.  Br.  lad.  i.  671  (Anonw 
santhea  deficiens,  Bl. ;  Bedd.  Fl.  Sylv.  Ixxii.),  is  a  tree  of  the  hills  of  Soutli  India, 
found  especially  in  the  Anamalais  at  2-5000  ft.  and  in  the  Tinnevelly  Ghdts. 

1.  H.  canescens,  Thw. ;  Fl.  Br.  Ind.  i.  671 ;  Bedd.  Fl.  Sylv.  1. 151 ;  Kurz  For.  Fl. 
i.  290;  Talbot  Bomb.  List  58 ;  Trimen  Fl.  Ceyl.  i.  301  (MoUncea  canescens,  Roxb.  Fl. 
Ind.  ii.  243).  Vern.  Nekota,  karadipongan^  Tam. ;  Korivi,  Tel. ;  Kalu  yette,  kurpah^ 
Kan. ;  Kurpa,  lakhandi^  lokandi,  Mar. ;  Eskombo,  Khond. 

A  tree.  Wood  white,  hard,  close-grained,  with  very  numerous, 
very  prominent  wavy  white  concentric  bands  and  concentrically 
arranged  patches,  about  70  to  the  inch.  Pores  moderate-sized, 
scanty,  often  subdivided.  Medullary  rays  extremely  fine,  regular 
and  regularly  distributed. 

Forests  of  the  East  Coast  from  the  N.  Circars  southwards ;  moist  forests  of  the 
Western  Ghdts  from  the  Konkan  to  Tinnevelly ;  low  country  of  Ceylon ;  Tenasserim 
in  Burma. 

Beddome  says  the  wood  is  occasionally  used  for  building. 

lbs. 
D  3981.    Agri-Horticultural  Gardens,  Madras  (Steavenson)    .        .        .54 

2.  DITTELASMA,  Hook.  f.  D.  Barak,  Hook.  f. ;  Fl.  Br.  Ind.  i.  672  ;  Kurz  For. 
Fl.  i.  297,  is  an  evergreen  tree  of  the  Pegu  Yoma  forests  and  of  Tenasserim,  sometimes 
cultivated  in  Ceylon,  and  giving  a  berry  which  is  used  for  soap,  and  called  Fenela, 
Cingh. 

3.  ERIOGLOSSUM,  Blume. 

1.  E.  edule,  Blume ;  Fl.  Br.  Ind.  i.  672 ;  Talbot  Bomb.  List  58.  E.  ruhiginosumy 
Bl. ;  Brandis  For.  Fl.  108.  Fancovia  rubiginofta,  Baill. ;  Kurz  For.  Fl.  i.  296 ;  Bedd. 
Fl.  Sylv.  Ixxiii.  Sapindus  rubiginosa,  Roxb.  Fl.  Ind.  ii.  282.  Vern.  Bitha,  Hind, ; 
Ishi  rashly  Tel. ;  Manipanganiy  Tam. 

A  large  tree.  Wood  grey  (with  pinkish-brown  heartwood  (Kurz))^ 
soft,  with  alternate  wavy  concentric  bands  of  soft  and  hard  texture. 
Pores  moderate-sized,  scanty,  often  subdivided,  uniformly  distributed. 
Medullary  rays  very  fine,  very  numerous,  wavy,  the  distance  between 
them  much  less  than  the  diameter  of  the  pores. 

Oudh  forests ;  Eastern  Bengal ;  Northern  Circars ;  Burma  and  the  Andaman, 
Nicobar  and  Coco  Islands ;  often  planted  for  ornament. 

Our  specimen  is  small  and  poor,  so  that  the  wood  is  not  quite  representative. 
Bozburgh  says  it  is  chocolate-coloured  towards  the  centre. 

lbs. 

0  4662.    Oudh  (Pandit  Eeshavanand) 34 
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4.  ALLOPHYLUS,  Linn. 

Two  species,  both  extremely  variable.  A,  Cohbe,  Bl.  has  trifoliate,  A.  zeylanicuSy 
Linn,  unifoliate,  leaves.  A,  zeylanicus,  Linn. ;  Fl.  Br.  Ind.  i.  673  ;  Qttiuble  Darj.  List 
22 ;  Trimen  Fl.  Ceyl.  i.  302  (also  A,  hispidus,  Trin.,  Schmidelia  hispida,  Thw. ;  Bedd. 
FJ.  Sylv.  1. 152) ;  Vem.  Kaniiemyok,  Lepcha ;  Wal-kohbe,  Cingh.,  is  a  small  tree  of 
the  Sikkim  Himalaya,  Assam,  Gachar  and  Ceylon. 

1.  A.  Cobbe,  BL;  Fl.  Br.  Ind.  i.  673 ;  Kurz  For.  FL  i.  299  (also  A.  serratus,  DC 
and  A.aporeticus,  Kurz) ;  Talbot  Bomb.  List  58 ;  Trimen  Fl.  Ceyl.  i.  303.  0)7iitrop7ie 
Cobbe,  Willd. ;  Roxb.  Fl.  Ind.  ii.  268  (also  0,  aporetica,  Eoxb.  Lc,  264,  0,  vUlosa, 
Koxb.  l.c.  265  and  0.  glabra,  Roxb.  Lc.  267).  Vem.  Amarai,  Tarn. ;  Kobbi,  bu-kobbS, 
Cingh. 

A  shrub  or  small  tree.  Bark  dark  grey,  with  corky  lenticels. 
Wood  grey,  moderately  hard,  divided  into  belts  by  numerous  parallel 
and  equidistant  white  concentric  lines.  Pores  small,  scanty,  often  in 
radial  strings  of  3  to  4.  Medullary  rays  very  fine,  very  numerous, 
equidistant,  prominent  on  a  radial  section. 

Eastern  Bengal,  South  India,  Burma,  the  Andaman  and  Nicobar  Islands  and 
Ceylon. 

This  somewhat  gregarious  and  extremely  variable  shrub  is  very  common  in  the 
imdergrowth  of  forests  in  the  valleys  of  the  hills  of  S.  India,  as  on  the  Coonoor  ghdt  in 
tii6  Nilgiris ;  also  in  Ceylon  up  to  6000  ft. 

Trimen,  quoting  Mr.  Nevill,  says  that  the  Veddas  use  the  wood  for  bows,  and  that 

the  fruit  is  eaten. 

Ibo. 

B  1988.    Andaman  Islands  (Kurz,  1866) 40 

W3752.    Coonor,  Nilgiris,  5000  ft.  (Gamble) — 

5.  STOCKSIA,  Benth.  S.  brahuica,  Bth. ;  Hook.  f.  lc.  PL  t  1724;  Vem. 
Karghanna,  Baluch.,  is  a  stiff  spinous  shrub  of  Baluchistan. 

6.  iESCULUS,  Linn. 

Two  species.  The  Horse-chestnut,  indigenous  in  Asia  Minor  and  Greece,  and 
commonly  planted  in  other  parts  of  Europe  and  completely  naturalized  there,  is  ^. 
Bippocastanum,  Linn. 

Wood  white,  soft  to  moderately  hard.  Annual  rings  distinct. 
Pores  numerous,  small  or  very  small,  generally  abundant  in  the 
spring  wood.  MedvMary  rays  uniform,  equidistant,  very  fine,  very 
numerous. 

1.  JE.  indica,  Colebr. ;  FL  Br.  Ind.  i.  675 ;  Brandis  For.  Fl.  103.  The  Indian 
Horse-chestnut.  Vem.  Torjaga,  Trans- Indus ;  Hdne,  hanudun,  hdriy  kishmg,  Kash- 
mir ;  Gun^  Ravi ;  £ankhor,gugu,  kanoVy  pdnkar.  Hind. ;  Kandar,  Jaunsar ;  Pu,  Sutlej  ; 
Pangarf  Kumaon. 

A  large  deciduous  tree.  Bark  grey,  exfoliating  in  long  flakes, 
which  remain  attached  at  their  upper  ends  and  hang  down  and  out- 
wards, having  a  strange  appearance.  Wood  white,  with  a  pinkish 
tinge,  soft,  close-grained.  Annv/xl  rings  marked  by  a  line,  and 
sometimes  by  fewer  pores  in  the  autumn  wood.  Pores  very  small, 
evenly  distributed.     Medullary  rays  very  fine,  very  numerous. 

West  Himalaya,  from  the  Indus  to  Nepal,  at  4-10,000  ft.  It  prefers  moist  shady 
valleys,  where  it  grows  of  large  size,  e.g.  Chachpur  in  Raiengarh,  the  northern  slope 
of  Kedarkanta,  the  Saras  and  Moriru  valleys  in  Tehri-Grarhwal. 

A  very  handsome,  ornamental  tree  reaching  100  ft.  or  more  in  height  in  suitable 
places,  with  perhaps  25  ft.  in  girth;  in  appearance  it  is  much  like  the  European 
species,  with  similar  upright  thyrsi  of  flowers  and  similar  seeds,  but  the  ca;^&\i\&  \^  tlqX. 
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echinate.  The  wood  is  used  for  building,  water-troughs,  platters,  packing-cases  and 
tea-boxes,  but  most  especially  for  cups,  plates  and  vases  to  hold  butter  and  gbi.  The 
Tibet  drinking-cups  are  sometimes  made  of  it.  The  twigs  and  leaves  are  lopped  for 
fodder.  The  fruit  is  given  as  food  to  cattle  and  goats,  and  in  times  of  scarcity  the 
embryo  is  soaked  in  water  and  then  groimd  and  eaten  mixed  with  flour  by  the  hill  people. 

lbs. 

H    31.    Matiydna,  Simla,  7000  ft 34 

H166.    Kangra,  Punjab  (1866) — 

H  936.    Hazara,  Punjab  (Baden-Powell) 35 

H776.    Kalatop,  Punjab,  7000  ft.  (Pengelly)         .        .        .        .        .34 
Nordlinger*B  Sections,  vol.  9. 

2.  JE.  punduana.  Wall. ;  PL  Br.  Ind.  L  675 ;  Gamble  Darj.  List  22.  JS.  assa- 
mica.  Griff. ;  Kurz  For.  Fl.  i.  286.  Vem.  Cherinangriy  Nep. ;  Kunhirkola^  ekuhea. 
As. ;  Dingrij  Dtiars ;  Bolnawak^  Gdro ;  SegMn,  Burm. 

A  moderate-sized  deciduous  tree.  Wood  white,  soft,  close- 
grained.  Pores  small,  in  short  radial  lines  between  the  very  fine, 
closely  packed  meduUary  rays.  Annual  rings  marked  by  a  faint 
white  line. 

Northern  Bengal,  Kbasia  Hills,  Assam  and  Tenasserim,  ascending  to  4000  ft. ;  also 
in  damp  forests  in  Upper  Burma. 

Ghx>wth  moderate,  10  rings  per  inch  of  radius.  This  also  is  a  large  handsome  tree, 
not  unlike  ^.  indica  in  leaves,  but  the  flowers  are  smaller.  It  prefers  rather  wet 
places  in  evergreen  forests. 

lbs. 

E  3139.    Buxa  Reserve,  Western  Ddars  (Gamble) 36 

7.  8CYPH0PETALUM,  Hiem.  S.  ramiflorum,  Hiem  in  Fl.  Br.  Ind.  i.  676,  is  a 
small  tree  found  by  GrifQth  in  hilly  woods  of  the  Hookhoom  Valley  in  Burma. 

8.  CUPANIA,  Plum,  (including  Batonia,  DC).  About  9  species.  They  are  all 
included  under  Cupania  by  Hiem  and  Kurz,  but  King  has  redistributed  them  (see 
Joum.  As.  Soc.  Beng.,  Ixv.  ii.  pp.  443-449)  under  genera  Crwioa,  Arytera,  Lepidopeta- 
lum  and  Mischocarpm,  C.  pentapetalay  W.  and  A. ;  Fl.  Br.  Ind.  i.  678  {Schleichera 
pentapetala,  Roxb.  Fl.  Ind.  ii.  275) ;  Vem.  Koipwra,  poorakot,  Sylhet,  is  a  large  tree  of 
the  forests  of  Sylhet ;  and  C,  mmatrafia,  Miq. ;  Fl.  Br.  Ind.  i^  678 ;  Kurz  For.  Fl.  i. 
285,  is  also  a  Sylhet  tree,  extending  to  Burma.  (7.  glcbbrata,  Kurz  For.  Fl.  i.  284;  Fl. 
Br.  Ind.  i.  676  {Sapindus  aqttamosus,  Roxb.  Fl.  Ind.  ii.  282,  Guioa  squamosa.  King),  is 
MU  evergreen  tree  rather  frequent  in  tropical  forests  in  Burma.  C,  Jackiana,  Uiera  in 
Fl.  Br.  Ind.  i.  678  (Lepidopetalum  Jackianum,  Radlk. ;  King  in  Joum.  As.  Soc.  Beng., 
Ixv.  ii  735)  is  a  small  tree  of  Car  Nicobar  Island,  whose  fruits,  as  Prain  haf*  recently 
shown,  are  a  favourite  food  of  the  big  Nicobar  pigeon  (  Calcenas  nicoharica),  C,  fuscidtUa^ 
Kurz,  C7.  adenophylla.  Planch.,  C,  Helferi,  Hiern  and  (7.  Qriffitkiana,  Kurz,  are  all 
trees  of  Tenasserim.  C.  Lessertiana,  Gamb.  is  an  evergreen  tree  of  tropical  forests  in 
S.  Andaman. 

9.  PARANEPHELIUM,  Miq.  P.  xestophyUum,  Miq. ;  Kurz  For.  Fl.  i.  206,  is  a 
small  evergreen  tree  of  Upper  Tenasserim. 

10.  LEPISANTHES,  Bl.  Three  species,  the  chief  of  which  is  L.  burmanica^ 
Kurz  For.  Fl.  i.  291  {L,  montana,  Bl. ;  Fl.  Br.  Ind.  i.  679,  an  evergreen  Burmese  tree 
with  a  '*  white,  rather  heavy,  fibrous  but  olose-grained  wood  "  (Kurz).  It  is  found  as 
far  north  as  Myitkyina. 

11.  SCHLEICHERA,  Willd. 

1.  S.  trijuga,  Willd.;  Fl.  Br.  Ind.  i.  681 ;  Roxb.  Fl.  Ind.  ii.  277;  Bedd.  Fl.  Sylv. 
t.  119 ;  Brandis  For.  Fl.  105,  t.  20 ;  Kurz  For.  Fl.  i.  289 ;  Talbot  Bomb.  List  59 ; 
Trimen  Fl.  Ceyl.  i.  304.  Vem.  Koaum^  gautam.  Hind.;  Busam,  kusumo,  Uriya; 
Piikshu,  may,  roatanga,  Tel. ;   Fdvd,  jpu,  puvan,  puvu,  kula,  pulachi,  zolim^buriki^ 
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Tarn.;  Sagdi,  shargadiy  sagade^  chahota,  akotOy  Kan.;  Chendala^  Coorg;  Puvattiy 
Kaders ;  KoMumar,  koharny  kocham,  Panch  Mehals ;  Kusurnb,  koon,  kohan,  peduman^ 
Mar. ;  Komur,  pusku,  Gondi ;  Baru,  Kurku,  K61 ;  Kosengi,  Palkonda ;  Puvamy  Mai. ; 
Gyo,  Burm. ;  C6ng,  kon,  Cingh. 

A  large  deciduous  tree.  Bark  ^  in.  thick,  grey,  exfoliating  in  small 
rounded  plates  of  irregular  shape  and  size.  Wood  very  hard :  sap- 
wood  whitish  ;  heartwood  light  reddish-brown.  Pores  scanty,  mode- 
rate-sized, often  oval  and  subdivided,  often  joined  by  pale,  interrupted, 
wavy,  concentric  lines.  Medullary  rays  very  fine,  very  numerous, 
wavy,  uniform  and  equidistant,  closely  packed ;  the  distwce  between 
the  rays  less  than  the  transverse  diameter  of  the  pores. 

Dry,  chiefly  deciduous,  forests  in  the  greater  part  of  India,  Burma  and  Ceylon,  but 
apparently  absent  from  Bengal  and  Assam.  It  is  found  from  the  Sutlej  to  Nepal  in 
the  Lower  Himalaya,  sub-Himalayan  tract  and  Siwaliks  up  to  3000  ft. ;  throughout 
Central  India,  the  East  and  West  Coast  regions,  the  Deccan  and  Camatio;  in  all 
deciduous  forests  throughout  Burma;  and  in  the  low  country  of  Ceylon  up  to 
2000  ft. 

An  important  forest  tree,  both  for  its  products  and  for  its  influence.  In  some 
places  it  is  almost  gregarious ;  that  is,  it  forms  a  considerable  portion  of  the  crop  (e.g.  at 
Kalsi,  at  the.  junction  of  the  Tons  and  Jumna),  and  it  is  useful,  as  it  gets  its  new 
leaves  before  the  hot  season,  when  their  bright  red  colour  renders  it  conspicuous,  and 
reminds  one  that  the  tree  is  shady  when  others  are  leafless  and  bare.  It  grows  to  a 
considerable  size  '*  up  to  70  ft.  in  height  and  12  ft.  in  girth  "  (Kurz). 

The  weight  and  transverse  strength  of  the  wood  have  been  determined  by  the 
following  experiments : — 

Brandis,  1862,  No.  22.    Burma  ....    found 

„        1864,  8  experiments  with  bars  3'  x  1"  x  1"  „ 
Baker,  4  experiments,  1829  „         7'  x  2"  x  2"  „ 

Wallich,  No.  179  (Scytalia  trtfuga)     .        .        .        „ 

The  specimens  examined „ 

A.  Mendis,  Ceylon  Collection,  No.  47  .        .        .        „ 


Weight 
iaVtm. 

VftlaeofP. 

70 

— 

68 

1160 

68 

618 

60 

— 

65 

— 

57 

So  that  the  weight  may  be  taken  on  an  average  as  68  lbs.,  and  P  =  980. 

The  wood  is  very  strong  and  durable ;  it  is  used  for  oil  and  sugar  mills,  rice-pounders 
(the  best  wood  for  the  purpose  in  S.  India),  agricultural  implements  and  carts.  Ic 
seasons  well,  and  takes  a  good  polish.  It  gives  a  first-rate  firewood  and  chHrcoal,  and 
is  reckoned  by  Beddome  as  one  of  the  most  valuable  timbers  of  Madras. 

The  fruit  is  often  eaten,  and  the  seeds  give  an  oil  which  is  used  to  bum  in  S.  India 
and  Burma,  and  is  reputed  to  be  the  Macassar  oil  of  hairdressers.  It  is  conpidered 
the  best  tree  for  lac,  and  the  Mirzapore  lac  grown  on  it  is  considered  to  be  the  best, 
the  best-lasting,  and  to  give  the  finest-coloured  shell-lac,  valued  in  London  at  £10  12s. 
per  cwt.  (Watt).  The  fruit  is  eaten,  and  the  leaves  and  twigs  are  lopped  for  cattle- 
todder.  Analytical  experiments  on  the  ashes  showed  that  in  100  lbs.  of  steam-dry  wood 
1'46  lbs.  were  ash,  and  that  of  this  ash  no  less  than  69  per  cent,  consisted  of  calcium 
carbonate,  12J  and  llj  per  cent,  respectively  being  phosphate  of  iron,  etc.,  aod  mag- 
nesium carbonate.    Only  5J  per  cent,  were  sodium  and  potassiufn  compounds. 

IbB. 

0     206.     Garhwal  (1868) 65 

0     536.    Dehra  Dtin  (O'Callaghan) 65 

C     191.    Mandla,  Central  Provinces  (1870) 66 

C   1110.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .66 

C  2769.    MelghAt,  Berar  (Brandis) 62 

C  3533.    Khurdha  Forests,  Orissa  (Gamble) 65 

W    732.    South  Kanara  (Cherry) 70 

B     319.    Burma  (1867) 75 

B  2515.         „      (Brandis,  1862) 72 

No.  47,  Ceylon  Collection,  old ;  No.  79,  new  (Mendis),  doubtful     .        .  57 
Nordlinger's  Sections,  vol.  7  (Melicocca  trijugay  Juss.)  (Tab.  lY.  ^Y 
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12.  GLENIEA,  Hook.  f. 

1.  G.  zeylaniea,  Hook.  f. ;  Fl.  Br.  Ind.  i.  682 ;  Bedd.  Fl.  Sylv.  t.  153 ;  Trimea 
Fl.  Ceyl.  i.  305,  t.  25.    Vera.  Kuma^  Tam. ;   TToZ-wora,  Cingh. 

A  moderate-sized  tree.  Bark  thin,  whitish.  Wood  yellowish- 
white,  like  boxwood,  hard,  close-  and  even-grained,  with  numerous 
very  narrow  white  concentric  bands  which  often  anastomoze.  Pores 
moderate-sized,  often  subdivided,  scanty,  usually  in  radial  or  oblique 
strings.     Medullary  rays  fine,  numerous,  jH'ominent. 

Dry  region  of  CeyloD,  where  common. 
Ceylon :  Int.  Exhn.,  1862 — Kew  Museum. 

13.  SAPINDUS,  Plum. 

Seven  species,  three  of  which  are  trees  or  shrubs  endemic  in  and  scarce  in  Ceylon. 
The  West  Indian  "  Soapberry  "  is  S.  Saponaria,  Linn. 

1.  S.  emargrinatUS,  Vahl.;  Roxb.  FL  Ind.  ii.  279 ;  Bedd.Fl.Sylv.  1. 154;  Brandis 
For.  Fl.  107;  Trimen  Fl.  Ceyl.  i.  307.  S,  trifoliatus,  Linn.;  Fl.  Br.  Ind.  i.  682; 
Talbot  Bomb.  Lint  59.  S.  lauri/oUus,  Vahl. ;  Roxb.  Fl.  Ind.  ii.  278 ;  Bedd.  Fl.  Sylv. 
Ixxiii. ;  Trimen  Fl.  Ceyl.  i.  306.  The  Soapnut  tree.  Vern.  Ritha,  Hind. ;  Bara-ritha^ 
Beng. ;  Mukta  maya,  Uriya ;  Rita^  Mar. ;  Konkudu,  TeL ;  Pounanga,  puvandiy  ney- 
koddauy  pandlai^  Tam.;  ThcUay  marathu,  aratcUa,  antawdlay  Kan.;  Areeixiy  Mai.; 
Chdna,  shothali,  nitha  vanji,  Trav.  Hills ;  Puvdla,  penela,  Cingh. 

A  large  tree.  Bark  shining,  grey,  with  rough  deciduous  scales. 
Wood  yellow,  hard.  Pores  scanty,  moderate-sized,  surrounded  by 
patches  of  light  tissue  which  are  joined  together  in  more  or  less 
concentric  wavy  bands,  between  which  are  darker  bands  without 
pores ;  the  pores  often  filled  with  white  mineral  matter.  MedvUary 
rays  very  fine,  numerous. 

Forests  of  the  drier  country  of  the  Deccan  and  Camatic,  common  in  Striharikota 
and  other  forests,  much  planted  about  villages ;  evergreen  forests  of  the  Konkan  and 
Eanara ;  dry  region  of  Ceylon.    The  var.  laurifolia  apparently  affects  moister  regions. 

The  chief  produce  of  this  tree  is  its  fruit,  which,  under  the  name  of  "  RitlwL "  or 
*^  Soapnut,"  is  in  universal  use  for  washing  as  a  substitute  %r  soap ;  in  preference  to 
which  it  is  used  for  some  things,  like  fianneL  The  wood  is  very  little  used,  occasion- 
ally only  for  carts  and  in  building.  Skinner,  No.  114,  gives  W  =  64  lbs.,  P  =  682  ; 
BourdiUon  gives  W  =  66  lbs.  and  r  =  725,  and  he  says  the  wood  is  used  for  oil  mills. 
The  root,  bark  and  fruit  are  used  in  native  medicine,  and  a  semi-solid  oil  is  extracted 
from  the  seed. 

lbs. 

D  3209.    Cuddapah,  Madras  (Higgens) — 

D  3940.    Nellore,  Madras  (Brougham) 62 

D4331.    Eondavid  Forest,  Kistna  (Gamble) 72  (wet) 

B  2259  (51  lbs.)  is  a  white  moderately-hard  wood  sent  by  Col.  Ford  from  the 
Andamans  in  1866 ;  it  perhaps  belongs  to  this  species. 


2.  S.  detergens,  Roxb.  Fl.  Ind.  ii.  280;  Brandis  For.  Fl.  107.  8.  Mukoroaai, 
Oaertn. ;  Fl.  Br.  Ind.  L  96.  The  Soapnut  of  N.  India.  Vern.  Ritha,  dodan,  kanmar^ 
Hind. 

A  handsome  deciduous  tree.  Bark  grey.  Wood  light  yellow, 
rough,  moderately  hard,  compact  and  close-grained.  Annual  rings 
distinctly  marked  by  a  band  of  pale  tissue  with  large  pores;  the 
pores  in  the  rest  of  the  wood  very  small,  surrounded  by  and  united 
by  patches  more  or  less  concentric  of  pale  tissue.  MedvUary  rays 
not  straight,  short,  fine,  numerous. 
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Apparently  \vild  in  the  yalleys  of  the  West  Himalaya  at  about  2-4000  ft.; 
elsewhere  and  largely  cultiyatcd  about  Tillages,  in  ayenues,  etc. 

The  fruit  is  used  for  the  same  purposes  as  that  of  8.  emarginatus.  The  wood  is 
not  used ;  it  weighs  about  44  lbs.  per  cubic  foot.    The  leaves  are  cut  for  fodder  and  the 

seeds  used  in  native  medicine. 

lbs. 

fl    117.    Waziri  Rupi,  Kulu,  4000  ft 44 

H  3060.    Kepu,  Sutlej  Valley,  2000  ft.  (Gamble) — 

Nordlinger's  Sections,  vol.  10  (Tab.  IV.  5). 

3.  S.  attenuatus.  Wall. ;  Fl.  Br.  Ind.  i.  684 ;  Gamble  Darj.  List  22.  Sapindus 
ruber^  Kurz  For.  Fl.  i.  298.  Scytalia  rubra,  Boxb.  Fl.  Ind.  ii.  272.  Vem.  Achatta, 
Nep. ;  Sirhootungchir,  Lepcha ;  LcU  koi-pura,  Sylhet. 

A  shrub  or  small  tree.  Bark  thin,  grey.  Wood  white,  moderately- 
hard.  Annual  rings  marked  by  darker  lines.  Pores  moderately 
large,  scanty,  often  in  short  radial  or  wavy  lines.  Medullary  rays 
short,  white,  very  fine,  numeroua 

Eastern  Himalaya,  Assam  and  Eastern  Bengal,  down  to  Chittagong. 
Flowers  red.    Fruit  eaten  in  Sylhet. 

E  3272.    Western  Dtiars  (Gamble). 

4k  S.  Danura,  Voigt ;  Fl.  Br.  Ind.  i.  684 ;  Kurz  For.  Fl.  i.  298.  Scytalia  Danura, 
Roxb.  Fl.  Ind.  ii.  274.  IS.  vertidUata,  Boxb.  FL  Ind.  ii.  273.  Aphania  Danura^ 
Radlk. ;  King  in  JourD.  As.  Soc.  Beng.  Ixv.  ii.  712.    Vem.  Nancka,  danura,  Beng. 

A  small  tree.  Wood  white,  moderately  hard.  Pores  moderate- 
sized,  scanty,  surrounded  by  and  joined  by  more  or  less  concentric 
patches  of  pale  tissue,  alternating  with  darker  bands  of  harder 
substance  without  pores.     Medullary  rays  very  fine,  numerous. 

Northern  and  Eastern  Bengal,  Burma,  the  Andamans  and  Nicobar  Islands,  often 
in  tidal  forests.    Sometimes  cultivated  as  a  garden  shrub. 

E  3373.    Kaptai,  Chittagong  Hill  Tracts  (Gamble). 

14.  XEROSPERMUM,  Blume.  X.  Noronhianum,  Bl. ;  Fl.  Br.  Ind.  i.  686 ;  Kurz 
For.  Fl.  i.  295,  is  an  evergreen  tree  of  Sylhet,  the  Khasia  Hills  and  Tenasserim. 

15.  NEPHELIUM,  Linn,  (with  Euphoria). 

About  seven  species,  but  the  synonymy  seems  confused,  and  it  is  difficult  to 
reconcile  the  accounts  given  in  the  Fl.  Br.  Ind.  and  those  of  Kurz  and  King.  Except 
those  described  below,  none  are,  however,  of  much  consequence.  N.  Gardneri,  Thw. ; 
Trimen  Fl.  Ceyl.  i.  309 ;  Vem.  Nurai,  Tam.,  is  a  rare  tree  of  Ceylon.  N,  hypoleucunty 
Kurz  For.  Fl.  i.  293 ;  Vern.  Kyetinauk,  Burra.,  is  an  evergreen  tree  of  tropical  forests  in 
Burma.  N.  Oriffithianum,  Kurz  For.  Fl.  i.  294,  is  an  evergreen  tree  of  the  Upper  Burma 
Hills.  The  "  Hamboetan  "  fruit  is  the  produce  of  N.  lappaceum,  Linn.,  which  Beddome 
says  has  been  introduced  into  gardens  in  India  and  Ceylon,  but  I  have  never  seen  it. 
It  is  a  beautiful  red  fruit  with  echinate  rind,  and,  with  the  similar  "  Foelassan  "  (A^. 
mutabile,  Br.),  is  largely  grown  in  Java  and  much  appreciated.  They  may  both  be 
seen  for  sale  in  the  Javanese  bazars  and  in  baskets  at  the  railway  stations. 

Wood  red,  hard ;  prominent  wavy  concentric  bands. 

1.  N.  Longana,  Camb. ;  Fl.  Br.  Ind.  i.  688  ;  Kurz  For.  Fl.  i.  294 ;  Talbot  Bomb. 
List  59  ;  Trimen  Fl.  Ceyl.  i.  309.  Euphoria  Longana,  Lamk. ;  Bedd.  Fl.  Sylv.  1. 156. 
Scytalia  Longana,  Roxb.  Fl.  Ind.  ii.  270.  The  Longan.  Vem.  Ashphal,  Beng. ; 
Poovati,  Jcattapuvanj  nurai,  Tam. ;  Puna,  Courtallum ;  Wumb,  Mar. ;  Mai  ahcotd, 
kanahindaliy  Kan. ;  Shempuvan,  mulei,  Trav.  Hills ;  Kyetmauk,  Burm. ;  Mora,  rasa- 
mora,  Cingh. 

A  large   evergreen   tree.     Bark  smooth,  yellowish-grey.     Wood 
red,  moderately  hard.     Pores  small,  numerous,  uniformly  distrife\3tedL\ 
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the  transverse  diameter  equal  to  the  distance  between  the  fine  and 
very  fine  medullary  rays.  Prominent,  wavy  bands,  broader  than  the 
rays,  divide  the  wood  into  a  succession  of  concentric  strata. 

Common  in  all  the  forests  of  the  Western  Ghdts,  in  the  Eonkan,  Kanara,  Malabar, 
the  Anamalai,  Travancore  and  Tinnevelly  Hills  up  to  3000  ft. ;  scarce  in  Burma,  only 
iu  tropical  forests  of  the  eastern  slopes  of  the  Pegu  Yoma ;  common  in  Ceylon. 

A  handsome  tree,  young  leayes  red.  The  wood  is  hard  and  durable,  but  little  used. 
Kurz  says  it  is  good  for  furniture  ahd  takes  a  fine  polish.  Wallich,  No.  179,  gives 
W  =  44  lbs. ;  A.  Mendis  62  lbs. ;  Bourdillon  gives  W  =  61  lbs.,  P  =  1061 ;  O'Connell 
gives  W  =  61  lbs. ;  our  specimens  have  an  average  of  59  lbs.  The  fruit,  the  "  Longan,** 
is  eaten,  but  is  much  inferior  to  the  Litchi,  Ramboetan  and  Poela«san.  Mendis  calls 
it "  Eyeball  tree." 

The  leaves  of  the  Longan  sufifer  p^reatly  from  damage  done  by  a  Limacodid  moth, 
Farasa  lepida^  Cram.,  which  eats  the  leaves,  sometimes  completely  defoliating  the 
tree. 

lbs. 

D  1278.    Anamalai  Hills,  Coimbatore  (Beddome)    ....        51 

W  4539,  4668.    Travancore  (Beddome) 69  and  65 

No.  57,  Ceylon  Collection,  old ;  No.  95,  new  (A.  Mendis) ...        62 
Nordlinger's  Sections,  vol.  9. 

2.  N.  Litchi,  Camb.;  Fl.  Br.  Ind.  i.  687;  Kurz  For.  Fl.  i.  283;  Talbot  Bomb. 
List  59.  Scytalia  Litchi,  Boxb.  Fi.  Ind.  ii.  269.  The  Litchi.  Yem.  Litchi,  Hind, 
(originally  Chinese) ;  Kyetmauk,  Burm. 

A  handsome  evergreen  tree.  Bark  thin,  grey,  rough.  Wood  red, 
hard,  heavy.  Pores  moderate-sized,  the  transverse  diameter  usually 
considerably  greater  than  the  distance  between  the  rays.  MedvUary 
rays  very  fine,  very  numerous.  Wavy  bands  not  so  prominent  as  in 
N.  Longana. 

Introduced  from  South  China,  and  now  cultivated  largely  in  Northern  India  for 

its  delicious  fruit.    It  thrives  admirably  all  over  Bengal  and  northwards  to  Saharanpur 

and  Dehra  DtiD.    It  is  common  in  Chittagong,  and  has  been  planted  in  Bombay  and 

Madras,  but  I  never  saw  any  good  fruit  produced  at  the  latter  place. 

lbs. 

0  3260.    Saharanpur  Bot.  Garden  (Duthie) — 

0  47H2.    Forest  School  Garden,  Dehra  Dtin  (Qamble)    ....     68 

D  3973.    Agri-Hortl.  Garden,  Madras  (Steavenson)        .        .  .56 

Nordlinger's  Sections,  vol.  5. 

3.  N.  Stipulaceum,  Bedd.  Fl.  Sylv.  t.  155 ;  Fl.  Br.  Ind.  i.  690.  Vern.  Kdnam 
mayili,  Trav.  Hills. 

A  handsome  tree.  Wood  red,  very  hard.  Pores  moderate-sized, 
scanty,  filled  with  light-coloured  matter.  Medullary  rays  very  fine, 
very  numerous.     Concentric  bands  of  darker  colour  frequent. 

Hills  of  S.  India  from  the  Nilgiris  southwards,  on  the  western  slopes,  up  to 
3000  fr. 

Iba. 
W4688.    Travancore  (Bourdillon) 64 

16.  POMETIA,  Forst 

1.  P.  tomentosa,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  i.  691 ;  Kurz  For.  Fl.  i.  296. 
Pometia  eximia,  Bedd.  Fl.  Sylv.  t.  157 ;  Trimen  Fl.  Ceyl.  i.  310.  Vern.  Thahyay^ 
Burm. ;  Badoh,  And. ;  Oalmora,  htUumora,  Cingh. 

A  very  large  tree.  Wood  red.  Pores  large,  scanty,  uniformly 
distributed,  prominent  on  a  vertical  section.  Medullary  rays  very 
fine,  closely  packed.     Prominent  concentric  lines  of  darker  colour. 

Moist  low  country  of  Ceylon ;  Andaman  Islands,  very  common. 
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The  specimen  does  not  agree  very  well  with  Kurz's  description  of  the  ^^  ood  as 
**  whitish,  very  light  and  very  coarsely  fibrous."    It  agrees  better  with  TrimenV. 

lbs. 

B  1973.    Andaman  Islands  (Eurz,  1866) 48 

17.  HARPULLIA,  Roxb. 

1.  H.  eupanioides,  Roxb. ;  Fl.  Br.  Ind.  i.  692 ;  Kurz  For.  Fl.  i.  287 ;  Talbot 
Bomb.  List  59.    H.  imhricata,  Bl.;  Bedd.  Fl.  Sylv.  t.  158;  Trimen  Fl.  Ceyl.  i.  311. 
.Vem.  Earpulli,  Beng. ;  Chittila  madaht,  Tt&v,  Hills ;  Na-imbulfpundalu,  Cingh. 

•  A  large  tree.  Bark  smooth,  pale.  Wood  white,  soft.  Fores 
moderate-sized,  scanty,  in  whitish  patches.  MedvZlary  rays  fine, 
numerous. 

Forests  of  Chittagong ;  the  Andaman  Islands ;  the  western  coast  from  the  Eonkan 
southwards ;  moist  low  country  of  Ceylon. 

A  handsome  tree  with  a  brilliant  orange-coloured  fruit,  which  is  used  in  Ceylon 
for  washing. 

lbs. 
W  4717.    Travancore  (Bourdillon) 40 

18.  ZOLUNGERIA,  Kurz.  L.  macrocarpa,  Kurz  For.  Fl.  i.  288 ;  Fl.  Br.  Ind.  i. 
692 ;  Vern.  Wetkyut,  Burm.,  is  a  large  tree  of  the  mixed  dry  forests  of  the  Prome 
District  with  a  white  wood. 

Tbibe  XL    ACEBINEJ!. 
19.  ACER,  Tourne£ 

About  16  species,  all  Himalayan  or  from  the  hills  of  Upper  Assam,  three  species 
only  extending  to  the  hill  forests  of  Burma.  A.  niveumy  BI. ;  Fl.  Br.  Ind.  i.  693 ; 
Kurz  For.  Fl.  i.  289,  is  a  tree  of  the  hills  of  Upper  Assam  and  of  the  ranges  east  of 
the  Sittang  River  at  4-6000  ft.  A.  isolobum,  Knrz  For.  Fl.  i.  289 ;  Fl.  Br.  Ind.  i. 
694,  is  an  evergreen  tree  of  the  damp  hill  forests  of  Martaban  at  5-7000  ft.  A,  atachyo' 
phyllum,  Hiem  in  Fl.  Br.  Ind.  i.  694,  is  a  small  tree  of  the  Sikkim  and  Bhutan  Himalaya 
at  9-10,000  ft.  A.vectinatam,  Wall.  {A,  caudahim.  Wall. ;  Fl.  Br.  Ind.  i.  695  (part) ; 
Gamble  t)arj.  List  &) ;  Vern.'jBTakwAt,  ilep. ;  Yalishin,  Bhutia ;  and  A,  Fapilio,  King 
in  Joum.  As.  Soc.  Beng.  Ixv.  ii.  10,  are  small  trees  of  the  inner  Sikkim  Himalaya  at 
8-12,000  ft.,  the  former  common  on  the  Singalila  Range. 

The  common  European  Maple  is  A.  campestre,  Linu. ;  the  Sycamore  is  A,  pseudo" 
platanuSf  Linn. ;  the  Norway  Maple  is  A,  platanoides,  Linn.,  and  the  Sugar  Maple  of 
America  is  A,  sacchartnum,  Wang. 

Wood  generally  shining,  soft  and  close-grained;  no  heartwood. 
AnnvAil  nngs  generally  well*  marked.  Pores  small  and  very  small, 
uniformly  distributed.  MedvZlary  rays  fine  and  very  fine,  often  of 
two  si^s.  .Concentric  medullary  patches  frequent.  (The  structure 
of  the  wood  of  the  different  species  of  Maple,  European,  Indian  and 
American,  is  so  uniform  that  it  is  very  difficult,  if  not  impossible,  to 
distinguish  the  different  species  by  it  alone.) 

1.  A.  Oblongum,  Wall. ;  Fl.  Br.  Ind.  i.  693 ;  Brandis  For.  Fl.  110 ;  Gamble  Daij. 
List  22.  Vern.  Mark,  Pb. ;  Fharengala,  patangalia,  hirmoli,  N.-W.  P. ;  Paaigoi^ 
paranga,  Jaunsar;  Farpat,  galiya,  potaiy  putli,  Kumaon ;  Kirmola,  Garhwal ;  Fangycda^ 
Dotidl ;  Mugila,  huzimpdla,  Nep. 

A  moderate-sized  deciduous  tree.  Bark  dark  grey,  smooth,  with 
horizontal  wrinkles.  Wood  light  reddish-brown,  moderately  hard, 
close-grained.  Annual  rings  faintly  marked.  Pores  small,  uniformly 
distributed.  Medullary  rays  fine,  red,  distinctly  visible  on  a  radial 
section,  giving  the  wood  an  elegant  silver-grain. 
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HimalAya  from  the  Jhelum  eastwards  to  Bhutan,  up  to  6000  ft.  A  low-level 
species  descending  even  to  the  Dehra  Ddn  at  2000  ft.,  and  most  common  in  valleyd 
of  the  outer  hills. 

Growth  nfoderate,  7 'rings  per  inch  of  radius.  The  wood  is  used  for  agricultural 
implements  and  drinking-cups. 

lbs. 

H    221.    Garhwal  (1868) 45* 

H2944.    Sutlej  Valley,  near  Suni,  3000  ft.  (Gamble)     .        .        .        .    — 

2.  A.  IfiBVigratum,  Wall. ;  Fl.  Br.  Ind.  i.  693 ;  Brandis  For.  Fl.  110 ;  Kurz  For. 
Fl.  i.  289;  Gamble  Daij.  List  22.  Yem.  Saslendi,  cherauni,  thcUi  kabcishi,  Nep.; 
Tungnyok,  Lepcha. 

A  large  deciduous  tree.     Bark  thick,  smooth,  grey.     Wood  white, 

shining,  hard,  close-grained.     Pores  small,  scanty,  often  subdivided. 

MeduUary  rays  short,  not    straight,  fine    and    moderately  broad, 

prominent,  dark. 

Himalaya  from  the  Jumna  eastwards  to  Bhutan,  at  5-9000  ft. ;  Khasia  Hills  ;  hills 
of  Upper  Tenasserim,  and  those  of  the  Buby  Mines  District  in  Burma. 
The  wood  is  used  for 'planking  and  tea-boxes. 

lbs. 

E  684.    Sepoydura,  Daijeeling,  5500  ft.  (Johnston)        .        .        .        .43 
Nordlinger's  Sections,  vol.  9. 

3.  A.  Sikkimense,  Miq.;  Fl.  Br.  Ind.  i.  694;  Gamble  Darj.  List  22.  Vern. 
Palegnyokf  Lepcha. 

A  small  tree.  Bark  thin,  grey.  Wood  shining,  grey,  annual 
rings  distinct.  Pores  smaU,  very  numerous.  MeduUary  rays  fine, 
numerous. 

Hills  of  Sikkim  and  Bhutan,  at  7-9000  ft. ;  Mishmi  Hills. 

Growth  slow,  10  to  15  rings  per  inch  of  radius.  It  sometimes  is  found  apparently 
epiphytic  from  the  seeds  having  germinated  among  debris  in  the  branches  of  other 
trees* 

lbs. 

E  3102.    Darjeeling,  7000  ft.  (Gamble) 37 

4k  A.  Hookeri,  Miq. ;  Fl.  Br.  Ind.  i.  694 ;  Gamble  Darj.  List  22.  Vern.  Lai 
kahashif  Nep. ;  Fale,  Lepcha. 

A  deciduous  tree.      Bark  brown,  ^   in.   thick,  deeply  cracked. 
Wood  grey.    Pores  small.     Medullary  rays  fine,  red,  verj'^  numerous. 
Sikkim  and  Bhutan,  above  7000  ft. 

Growth  moderate,  8  rings  per  inch  of  radius.  Plants  with  copper-coloured  foliage 
are  not  unconunon  about  Darjeeling. 

lbs. 
E  2338.    Rangbdl,  DarjeeUng,  7500  ft.  (Gamble) 37 

5.  A.  pentapomieum,  J.  L.  Stewart,  ex  Brandis  For.  Fi.  Ill ;  Fl.  Br.  Ind.  i.  694. 
Vern.  Trekauj  kukandra,  kakkri,  kitla^  kunghi,  tidn,  serdn,  tilpattOj  kilpattar,  Pb. 

A  small  tree.  Bark  grey,  thin,  very  prettily  tessellated  by  shallow- 
vertical  clefts,  joined  more  or  less  ladder-like  but  irregularly  by 
horizontal  ones.  Wood  pinkish-white,  soft,  close-  and  even-grained. 
Annual  rings  marked  by  dark  lines,  but  with  many  fialse  rings.  Pores 
small,  uniformly  distributed.  MedvZlary  rays  fine,  not  very  numerous, 
causing  a  marked  and  elegant  silver-grain. 

Punjab  Himalaya,  from  the  Jhelum  to  the  Sutlej  at  2-7000  ft.,  in  exposed  hot  dry 
places  in  valleys. 

This  is  only  a  small  tree :  Brandis  says  that  the  largest  trunk  noted  by  Stewart 
had  5^  ft.  in  girth,  but  was  much  above  the  average.    Mr.  Elliott's  specime  n 
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about  17  in.  in  girth  for  nearly  50  years  of  age.    The  wood  is  used  for  ordinary 

domestic  and  agricultural  purposes. 

lbs. 

H  4843.    Cham ba,  Punjab  (Elliott) .36 

6.  A.  eSBSium,  Wall. ;  Fl.  Br.  Ind.  i.  695 ;  Brandis  For.  FL  111.  Vem.  Trehhany 
tarkhanay  tilpattary  mandar,  kauri,  kalindray  aaUma,  kanzcUj  hodalj  Pb. ;  Kanar^ 
Kashmir;  KanshiUy  Tibet;  Jerimu,  shumanjray  Simla;  Kiluy  Kumaon;  KainjUy 
Jaimsar. 

A  large  deciduous  tree.  Bark  grey,  exfoliating  in  long  vertical 
strips.  Wood  white,  close-grained,  soft  to  moderately  hard.  Annual 
rings  distinct.  Pores  small,  fairly  numerous,  uniform,  between  the  fine, 
very  numerous  dark  medullary  rays,  which  give  a  pretty  silver-grain. 

West  Himalaya  from  the  Indus  to  Nepal,  at  7-11,000  ft. 

Growth  slow,  9  to  31  rings  per  inch  of  radius,  giving  an  average  of  18.    Weight 

40  lbs.  per  cubic  foot.    The  wood  is  scarcely  used ;  drin^g-cups  are  sometimes  made 

of  it  by  the  Tibetans. 

lbs. 

H      33.    Matiyana,  Simla,  7000  ft 40 

H    915.    Hazara,  Punjab,  7000    „        . 41 

H  3009,  2901.    Nagkanda,  Simla,  9000  ft.  (Gamble)     .        .        .        .  — 

H    431.    Deoban,  Jaunsar,  8000  ft.  (Bagshawe) 40 

Nordlinger's  Sections,  vol.  8  (Tab.  V.  2). 

7.  A.  Thomson!,  Miq. ;  Gamble  Darj.  List  22.  A.  viUosumy  Wall.  var. ;  FL  Br. 
Ind.  i.  695.    Vem.  Kabashi,  Nep. 

A  large  tree.  Bark  thin,  grey.  Wood  greyish-white,  soft.  Pores 
small.    Medullary  rays  fine  and  moderately  broad,  numerous. 

Hills  of  Sikkim  and  Bhutan  above  4000  ft. 

Growth  slow,  16  rings  per  inch  of  radius. 

lbs. 

E  3103.    Darjeeling,  5000  ft.  (Gamble) 44 

8.  A.  Vlllosum,  Wall. ;  FL  Br.  Ind.  i.  695 ;  Brandis  For.  Fl.  111.  Vem.  Karen- 
derOy  Simla ;  Kainju,  Jaunsar. 

A  large  deciduous  tree.  Bark  thin,  grey.  Wood  white,  mode- 
rately hard,  close-grained,  beautifully  mottled  and  shining.  Annvxil 
lyings  distinct.  Pores  scanty,  small,  uniform,  uniformly  distributed. 
Medullary  rays  short,  fine  and  moderately  broad,  making  a  pretty 
silver-grain. 

West  Himalaya  from  the  Jhelum  to  Nepal  at  7-9000  ft. 

Growth  slow,  16  rings  per  inch  of  radius.  The  wood  is  not  used.  The  large 
leaves  are  lopped  for  fodder. 

lbs. 

H      62.    Nagkanda,  Simla,  8000  ft 38 

H  2899!/        "  "  "        (Gamble) — 

H     167*.    Kangra  (1866) .        .        .    — 

Nordlinger's  Sections,  vol.  8. 

9.  A.  caudatum.  Wall. ;  Fl.  Br.  Ind.  i.  695 ;  Brandis  For.  Fl.  112.  Vem. 
Kanzlo,  kandaru,  kanjaray  Simla ;  Kainjlij  kanjla,  Jaunsar ;  Khansing,  kahashi,  Nep. ; 

Yalishiny  Bhutia. 

A  moderate-sized  deciduous  tree.  Bark  dark  grey.  Wood  white, 
with  a  faint  pink  tinge,  shiny,  compact,  moderately  hard,  sometimes 
with  small  masses  of  heartwood  near  the  centre.  Annual  rings 
distinct.  Pores  small,  rather  scanty,  uniform  and  uniformly  dis- 
tributed. Medidlary  rays  moderately  broad,  short,  giving  a  good 
silver-grain. 
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Himalaya,  from  the  Chenab  to  Nepal  at  7-11,000  ft. 

Growth  slow,  26  rings  per  inch  of  radius.    Weight  43  lbs.  per  cubic  foot. 

lbs. 

H      27.    Matiydna,  Simla,  7000  ft 46 

H      41.    Mahasu,         „      8000  „ 44 

H      74.    Kalashi,         „      6000  „ 41 

H  3007.    Nagkanda,    „      9000  „  (Gamble) — 

Nordlinger's  Sections,  vol.  8. 

10.  A.  Campbellii,  Hook  f.  and  Th. ;  Fl.  Br.  Ind.  i.  696 ;  Gamble  Darj.  List  23. 
Vem.  Kdbashi^  Nep. ;  Daom,  ddm,  yaliy  yatli,  Lepcha. 

A  large  deciduous  tree.  Bark,  smooth,  grey.  Wood  greyish-white, 
moderately  hard,  shining,  close-grained.  AnnvxjZ  rings  marked  by 
a  thin  line.  Pores  smcQl,  scanty,  uniformly  distributed,  often  sub- 
divided. Med/uZlary  rays  numerous,  fine  and  moderately  broad,  short, 
dark,  showing  a  pretty  silver-grain  and  a  satiny  lustre. 

Sikkim  Himalaya,  above  7000  ft. 

The  chief  Maple  of  the  East  Himalaya,  often  reaching  a  height  of  100  to  120  feet. 
It  reproduces  freely  either  by  seed  or  by  coppice,  and  pkys  an  important  part  in  the 
regeneration  of  the  hill  forests.  The  wood  is  extensively  used  for  planking  and  for 
teskboxes. 

Growth  moderate,  8  to  15  rings  per  inch  of  radius,  but  rather  faster  when  young. 

lbs. 

E    436.    Rangbdl,  Darjeeling,  7000  ft.  (Johnston)         .        .        .        .37 

*  E  2337.  „  „  „         (Gamble) 40 

E    686.    Sepoydura,  Darjeeling,  5600  ft.  (Manson)        .        .        .        .37 
NordlingePs  Sections,  vol.  8  (Tab.  V.  1). 

12.  A.  CUltratum,  Wall.  A,  pictuni,  Thunb. ;  Fl.  Br.  Ind.  i.  696 ;  Brandis  For. 

Fl.  112.    Vern.  Kilpattar,  trekhan,  tarhhana^  kakru,  kanzcU,  kanjar^  jerimUf  laur^ 

tian,  Pb. ;  Kancheli,  kainjli,  N.-W.  P. ;  Kainchli,  kctbdai,  Jaunsar ;  Dhador^ra^  Simla  ; 

TikiUf  pataj  hankimu,  Kumaon ;  Qadkimu,  potli,  dumWia,  Garhwal ;  Chvndia^  tUdni^ 

chituliaf  Dotial. 

A  moderate-sized  tree.  Bark  thin,  grey.  Wood  white,  soft  to 
moderately  hard,  close-grained.  Fores  very  small,  scanty.  MedvUary 
rays  fine  and  very  fine,  dark,  with  a  pretty,  fine  silver-grain. 

Outer  and  Middle  Himalaya  from  the  Indus  to  Assam,  at  4-9000  ft. 
The  commonest  Maple  of  the  West  Himalaya.    The  wood  is  used  for  construction, 
ploughs,  bedsteads,  and  poles  to  carry  loads.    Tibetan  drinking-cups  are  made  of  the 
knotty  excrescences.    The  branches  are  lopped  for  fodder. 

Growth  moderate,  12  rings  per  inch  of  radius.    Weight  41  lbs.  per  cubic  foot. 

lbs, 
fl    931.    Hazara,  Punjab,  8000  ft.  (Baden-Powell)         .        .        .        .41 

H  3008.    Nagkanda,  Simla,  9000  ft.  (Gamble) 43 

H    432.    Deoban,  Jaunsar,  7000  ft.  (Johnston) 38 

Nordlinger's  Sections,  vol.  8. 

20.  DOBINEA,  Hamilt.  D.  vulgaris,  Ham. ;  Fl.  Br.  Ind.  i.  696 ;  Gamble  Darj. 
List  23 ;  Vem.  Samli,  Nep.,  is  a  shrub  of  the  Central  and  Eastern  Himalaya,  not 
uncommon  in  the  Darjeeling  Hills  at  4-6000  ft. 


Tribe  III.     DODON JIEJL 
21.  DODON^A,  Linn. 

1.  D.  Viscosa,  Linn, ;  Fl.  Br.  Ind.  i.  697 ;  Bedd.  Fl.  Sylv.  Ixxv. ;  Brandis  For. 
Fl.  113 ;  Kurz  For.  Fl.  i.  287 ;  Gamble  Darj.  List  23 ;  Talbot  Bomb.  List  60 ;  IVimen 
FL  Geyl.  i.  312.  D.  dioica,  Boxb.  and  D,  angustifolia,  Linn.  f. ;  Roxb.  FL  Ind.  ii. 
256.    Vern.  Sanatta,  menditi,  han  niendu,  Pb. ;  Banderu,  C.P. ;  Bandurgi^  handrihe. 
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Eac. ;  LtUchmi,  paorki.  Mar. ;  Baru,  Melgbdt ;   Vullari^  bhandaru,  Badaga ;   Virdli, 
Mai.;  Etortverella^ Gingh. 

An  evergreen  shrub.  Ba/rk  thin,  grey,  exfoliating  in  long  thin 
strips.  Wood  extremely  hard  and  close-grained,  dark  brown,  with 
an  irregular  outline,  sometimes  mottled  with  black,  sapwood  pale. 
Annvm  rings  (?)  marked  by  fine  white  lines.  Pores  very  small, 
scattered  or  in  short  radial  lines.  Medullary  rays  fine,  very  numerous, 
the  distance  between  them  equal  to  the  diameter  of  the  pores. 

West  Himalaya  from  the  plains  up  to  4500  ft. ;  Punjab,  Sind,  Baluchistan;  South 
India,  in  the  Deccan  and  Camatic  as  a  shrub,  in  the  hills  ascending  to  8000  ft.  and 
attaining,  in  suitable  places  on  the  Nilgiris  and  elsewhere,  the  size  of  a  small  tree ; 
Burma,  on  the  sandy  shores  from  Amherst  to  Mergui ;  Great  Coco  Island  and  Nar- 
condam ;  planted  throughout  India  as  a  hedge  plant. 

Growth  slow,  II  to  12  rings  per  inch  of  radius.  The  wood  is  used  for  engraving, 
turning,  tool-handles  and  walking-sticks,  and  the  branches  to  support  the  earth  uf 
flat  roo£s.  It  is  yery  heavy,  75  to  78  lbs.  per  cubic  foot,  and  often  very  prettily  marked. 
The  shrub  is  likely  to  be  important  in  reclotbing  dei^uded  tracts  like  the  Siwalik 
Hills  of  Hofihiarpur,  and  the  ravines  of  the  outer  Himalaya.    It  is  often  gregarious. 

ite. 

P     894.    Salt  Range,  Punjab  (Baden-Powell) — 

D  3967.    Cuddapah  Forests  (Gamble) — 

W3730.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 75 

W  3877.    Ootacamund,  Nilgiris,  7500  ft.  (Gamble) 78 

Tribe  IV.    STAPHYLBJI. 
22.  STAPHYLEA,  Linn. 

L  S.  Emodi,  Wall.;  Fl.  Br.  Ind.  i.  698;  Brandis  For.  Fl.  114.  Vem.  Marchob 
.(Serpent  Stick),  Afg. ;  Nagdaun,  chitray  chual,  ban-bakhru,  banshagali^  giUdar^ 
kdghania^  Hind. 

A  large  shrub  or  small  tree.  Bark  grey,  with  darker  longitudinal, 
anastomozing  streaks.  Wood  moderately  hard,  greyish-white.  Pith 
large.  Pores  very  small,  evenly  distributed.  Medullary  rays  fine 
to  moderately  broad,  short,  rather  scanty. 

West  Himalaya  above  6000  ft.  from  the  Indus  to  the  Sarda;  nowhere  very 
commoD,  but  found  fairly  evenly  distributed  in  ravines  and  moist  forests  of  fir  and 
oak  and  mixed  trees. 

Sticks  are  made  of  the  wood,  which  are  sold  in  the  hill  bazars.  They  are  supposed 
by  the  Afghans  and  frontier  tribes  to  have  the  property  of  keeping  off  snakes.  Weight 
43  lbs.  per  cubic  foot. 

Ite. 

H  3189.    Dungagalli,  Hazara,  7000  ft.  (Wild) 47 

H  2900.     Nagkanda,  Simla,  8000  ft.  (Gamble)       .        .        .        .        .     41 
H  4419.    Lambatach  Forest,  Tehri-Garhwal,  7000  ft.  (Gamble)     .        .     44 

23.  TURPINIA,  Vent. 

Contains  two  Indian  species,  which  in  the  "  Flora  of  British  India  "  are  described  as 
one.  2\  pomi/era,  DC ;  Kurz  For.  Fl.  i.  292 ;  Gamble  Darj.  List  23 ;  Talbot  Bomb. 
List  60 ;  Trimen  Fl.  Ceyl.  i.  313  ;  Vern.  Ncujpat,  Nep. ;  Singnok,^  Lepcha ;  Bandibru^ 
Mechi,  is  a  tree  of  the  tropical  forests  of  Benual,  W.  and  S.  India,  Burma  and  Ceylon ; 
while  T.  nepalensis  comes  from  the  hills.  As  seen  growing,  they  look  perfectly  dis- 
tinct, as  I  fully  believe  them  to  be,  in  agreement  with  Kurz. 

1.  T.  nepalensis.  Wall. ;  Bedd.  Fl.  Sylv.  t.  159 ;  Kurz  For.  Fl.  i.  292 ;  Gamble 
Darj.  List  23.  T.  voinifera,  DC ;  Fl.  Br.  Ind.  i.  698  (part).  Vem.  Thali,  Nep. ; 
Murgut,  Lepcha;  m^, Badaga;  Taukshama, dankyamaf Burm.;  PambavettiySantha^ 
Trav.  Hills. 
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A  moderate-sized  deciduous  tree.  Bark  ^  in.  thick,  grey,  rough 
with  corky  protuberances  or  smooth.  Wood  grey,  soft,  even-grained. 
Pores  small,  very  numerous,  uniformly  distributed.  Medullary  rays 
of  two  classes,  the  first  being  moderately  broad,  scanty,  short,  and 
the  second  fine,  very  numerous. 

Himalaya  from  Nepal  eastwards,  between  4000  and  7000  ft. ;  Assam,  Cachar, 
Gbittagong  and  Burma,  in  hill  forests ;  hills  of  S.  India  and  Ceylon  at  high  levels. 

Weight  30  to  35  lbs.  per  cubic  foot.  Wood  not  used,  leayes  given  as  fodder  to 
cattle. 

Ib8. 

E    649.    Sepoydura  Forest,  Daijeeling,  5500  ft.  (Manson)     ...    30 


E  3108.    Barjeeling,  6000  ft.  (Gamble)  . 

W  3734.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) — 

W  3917,    Aramby  Reserve,  Ootacamund,  7000  ft.  (Gamble)  ...    35 

W  4594  from  Travancore  (Bonrdillon),  28  lbs.,  is  T,  pomifera,  but  unfortunately 
no  note  of  structure  has  been  kept.  It  was,  however,  like  the  wood  of  T,  nepalensts, 
Bourdillon  gives  W  =  27  lbs.  and  P  =  388,  and  says  the  wood  is  useless. 


Order  XXXVII.    SABIACEiE. 

An  Order  of  but  small  importance ;  containiDg,  however,  several  handsome  trees, 
chiefly  of  the  hilly  regions. 

Two  genera,  Sabia  and  Meliosma,  the  former  of  climbing  shrubs,  the  latter  of  trees* 

1.  SABIA,  Colebr. 

About  ten  climbing  or  sarmentose  shrubs,  often  with  blue  drupes,  usually  in  pairs. 
S,  lepiandra,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  ii.  2;  Gamble  Darj.  List  23;  Vem* 
Simaliy  Nep. ;  Fayongrik,  Lepcha ;  is  a  climber  of  the  Sikkim  Himalaya.  8.  parviflara^ 
Wall,  and  S.  limoniacea,  Wail,  also  occur  in  the  Central  and  Eastern  Himalaya,  and 
S.  malabarica,  Bedd.  in  the  hills  of  S.  India,  especially  the  Anamalais.  The  rest  are 
found  chiefly  in  Assam. 

1.  S.  campanulata,  Wall. ;  Fl.  Br.  Ind.  ii.  1 ;  Brandis  For.  Fl.  116.  Vem. 
Bakalpata,  Eumaon. 

A  small  cKmbing  shrub.     Wood  soft,  porous,  brown.    Pores  large, 

scattered.     Medullary  rays  broad. 

Western  and  Central  Himalaya  from  Simla  to  Sikkim  above  5000  ft.,  in  under- 
growth of  fir  and  oak  forests.    Drupes  turquoise-blue. 

H  3030.    Nagkanda  Forest,  Simla,  9000  ft.  (Gamble). 
H  3193.    Theog,  Simla,  7000  ft.  (Gamble). 

2.  S.  paniculata,  Edgew. ;  Fl.  Br.  Ind.  ii.  3 ;  Brandis  For.  Fl.  117 ;  Gamble  Darj. 
List  23. 

A  large  extensively-climbing  shrub.  Bark  dark  brown,  thick, 
warted  with  prominent  lenticels.  Wood  soft,  porous.  Pores  large, 
uniformly  distributed  in  the  wedges  of  tissue  between  the  very  broad 
medullary  rays. 

Sub-Himalayan  tract  from  the  Jumna  to  Sikkim  up  to  3000  ft.,  in  swampy  forests. 

0  4834  (bis).    Dehra  Dun,  2300  ft.  (Babu  U.  N.  Kanjilal). 

2.  MELIOSMA,  Blume. 

Ten  species:  fiye  with  simple  and  five  with  pinnate  leaves.    Two  are  found  in 
the  West  Himalaya  four  in  the  East  Himalaya  and  E.  Bengal,  three  in  S.  India  and 
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Ceylon,  and  three  in  Burma.  M.  pinnata.  Hook.  f. ;  Gkimble  Daij.  List  24  {Mil- 
lingtonia  pinnata,  Boxb.  Fl.  Ind.  i.  104);  Yem.  Bolay,  Nep. ;  Batiwa,  Sylhet,  is 
a  tree  of  the  East  Himalaya,  Assam,  the  Khasia  Hills  and  Sylhet,  up  to  3000  ft. 
M,  CoUettiana,  King  in  Joum.  As.  Soc  Beng.  Ixy.  ii.  11,  is  a  tree  found  recently  at 
Maymyo,  Buby  Mines  District,  Upper  Burma. 

Wood  soft  to  moderately  hard,  white  or  brown.  Pores  small, 
scanty,  in  groups  or  short  radial  lines.  Medullary  rays  moderately 
broad  to  broad,  the  silver-grain  conspicuous. 

L  M.  diUeniSBfolia,  Bl. ;  Fl.  Br.  Ind.  ii.  4 ;  Brandis  For.  Fl.  115  ;  Gamble  Darj. 
List  23.  Vem.  Bakraina,  hakrasarw,  shapra^  Sutlej ;  Forda,  parenga,  philU,  Simla ; 
Gtffep,  K.-W.  P. ;  Goif  Jaunsar ;  Moya,  Garhwal ;  Fatmoya,  Dotidl ;  Stamunu^  Nep. 

A  small  deciduous  tree.   Bark  dark  grey.    Wood  white,  moderately 

hard,  even-grained.     Annvxil  ririgs  marked  by  a  continuous  line  of 

pores,  and   darker  colour.     Pores  small,  single  or  subdivided  or  in 

rounded  groups,  except  along  the  annual  rings.     Medvllary  rays 

wavy,  moderately  broad  and  tine,  distinctly  marked  in  a  silver-grain, 

which  has  a  satiny  lustre. 

Throughout  the  Himalaya,  at  4-11,000  ft.,  from  the  Sutlej  to  Bhutan,  in  shady 
ravines  in  the  forests  of  fir  or  oak  or  mixed  trees. 

Growth  moderate,  4  to  6  rings  per  inch  of  radius. 

lbs. 

H      60.    Nagkanda,  Simla,  8000  ft 38 

H  2892.  „  „  „      (Gamble) 35 

H  4769.    Deota,  Tehri-Garhwal,  8000  ft.  (Gamble)        ....    38 
Nordlinger's  Sections,  vol.  8  (Tab.  V.  3). 

2.  M.  pungens,  Wall. ;  Fl.  Br.  Ind.  ii.  4 ;  Brandis  For.  Fl.  116.  Vern.  Gardar, 
KhardSf  Eumaon ;  Bvshkua,  Jauusar;  Khards,  Qaxh^al. 

A  moderate-sized  or  small  tree.  Bark  reddish-brown,  J  in.  thick, 
longitudinally  wrinkled.  Wood  soft  to  moderately  hard,  light  reddish- 
brown.  Pores  small,  in  groups  or  radial  lines  of  2  to  8.  Medullary 
rays  moderately  broad  to  broad,  making  a  conspicuous  silver-grain. 

West  Himalaya  from  the  Sutlej  to  Nepal  at  2-5000  ft,  usually  in  valleys  and 
along  streams. 

H  4910.    Upper  Tons  Valley,  Tehri-Garhwal  (B.  B.  Osmaston). 

3.  M.  ferruginea,  Eurz ;  King  in  Journ.  As.  Soc.  Beng.  Izy.  ii.  11.  Vem. 
Sinduri  diihdabbi,  Nep. 

A  large  tree.     Bark  i  in.  thick,  greyish-brown,  smooth.     Wood 
brown,  soft.     Pores  moderate-sized,  scanty,  single  or  in  radial  lines 
of  several.     MedvUary  rays  moderately  broad   to   broad,  giving  a 
conspicuous  silver-grain. 
Sikkim  Himalaya  at  2-6000  ft. 

IbB. 

E  4866.    Tukdah,  Daijeeling,  5000  ft.  (C.  G.  Rogers)    •        ...    30 

4.  M.  Wightil,  Planch. ;  Fl.  Br.  Ind.  ii.  4 ;  Brandis  For.  Fl.  116 ;  Talhot  Bomb. 
List  60 ;  Trimen  Fl.  Ceyl.  i.  314.  M.  pungens,  Bedd.  Fl.  Sylv.  Ixxvii.  Venu  Tode, 
Badaga. 

A  large  tree.  Bark  J  in.  thick,  brown,  smooth.  Wood  dark 
reddish-brown,  soft.  Pores  moderate-sized,  often  subdivided,  scanty. 
Medvllary  rays  moderately  broad,  numerous,  giving  a  pretty  silver- 
grain.  ] 
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Hills  of  Western  and  Southern  India,  from  tlie  Konkan  southwards,  common  in 
Nilgiri  sholas  at  and  aboye  5000  ft. 

A  fine  tree.  Beddome  says  it  is  called  *'  Hill  Mango  "  by  Europeans  on  the  Nilgiris, 
from  its  likeness  to  a  Mango  tree  when  in  flower.  The  wood  is  poor,  and  not  used 
even  for  fuel. 

lbs. 

W  3882.    Aramby  Forest,  Ootacamund,  7000  ft.  (Gamble)    ...    41 
W  4182.    Lovedale,  Ootacamund,  7000  ft.  (Gamble)      ....    31 

5.  M.  Simplieifolia,  Hook,  f.;  Fl.  Br.  Ind.  ii.  5;  Bedd.  Fl.  Sylv.  Ixxvii.;  Brandis 
For.  Fl.  116 ;  Kurz  For.  Fl.  i.  301 ;  Gamble  Darj.  List  23 ;  Trimen  Fl.  Ceyl.  i.  315. 
MUlingionia  simplicifolta,  Koxb.  Fl.  Ind.  i.  103.  Veru.  KoanSt,  Nep. ;  Hingman^ 
Lepcha ;  Koko^  Mechi ;  Dihrv,  Ass. ;  Bantrungi,  Sylhet ;  Bong,  Chittagong ;  Gokpakj 
Magh;  Elbedda,  OiDgh. 

An  evergreen  tree.     Wood  reddish,  moderately  hard,  warps.    Pores 

small  and  moderate-sized,  single  or  in  short  radial  lines,  numerous, 

uniformly  distributed.      Medullary    rays  moderately    broad,    very 

numerous ;  silver-grain  pretty  and  conspicuous. 

Eastern  Himalaya,  Assam,  Chittagong,  Burma,  South  India  and  Ceylon,  in  ravines 

and  shady  places  in  the  forests,  at  2-3000  ft. 

Weight :  Bourdillon  gives  W  =  31  lbs.,  P  =  370 ;  the  specimens  give  an  average 

weight  of  33  lbs. 

lbs. 

E  2339.    Sivoke,  Darjeeling  Terai  (Gamble) 36 

W  4635.    Travancore  (Bourdillon) 30 

6.  M.  Wallichii,  Planch.;  Fl.  Br.  Ind.  ii.  6;  Gamble  Darj.  List  24.  Vem. 
Dahdahbi,  nunewalai,  Nep.;  Etman,  Lepcha. 

A  large  deciduous  tree.  Wood  white,  very  soft,  spongy.  Pores 
large,  in  scattered  groups  of  five  to  ten.  Medvllary  rays  broad  and 
fine,  distinctly  marked  on  a  radial  section  in  a  conspicuous  silver- 
grain. 

Eastern  Himalaya  and  Ehasia  Hillf,  above  5000  ft. ;  common  about  Darjeeling. 

Growth  moderate,  8  to  10  rings  per  inch  of  radius.  The  tree  is,  however,  often 
fast  grown,  especially  if  from  coppice  shoots :  one  in  the  Park,  Darjeeling,  showed  a 
girth  of  22  in.  and  a  height  of  32  ft.  at  an  age  of  22  years,  giving  thus  6^  rings  per 
inch  of  radius.  Specimens  showing  still  faster  growth  are  not  uncommon.  Weight 
18  lbs.  per  cubic  foot.  The  wood  is  used  only  for  firewood  or  very  occasionally  for 
boxes. 

Ibe. 

E    361.     Rangbul,  7000  ft.  (Johnston) 18 

E  3672.    The  Park,  Darjeeling,  7000  ft.  (Gamble)         .        .        .        .    — 

7.  M.  Amottiana,  Walp. ;  Fl.  Br.  Ind.  ii.  6 ;  Bedd.  Fl.  Sylv.  t.  160 ;  Trimen 
Fl.  Ceyl.  i.  315.  y^vn,  Huli  mukki,  Badaga;  Massivdra,  Mysore ;  Kusavi,  kalavi^ 
Trav.  Hills ;  Nikaciatuulu,  Cingh. 

A  large  tree.  Bark  brown,  rather  thick.  Wood  dark  reddish- 
brown,  soft,  liable  to  warp.  Pores  moderate-sized,  scanty.  MedvUary 
rays  moderately  broad,  numerous,  giving  a  marked  silver-grain. 
Soft  coii^centric  lines  regular,  about  8  to  the  inch,  doubtfully  annual 
rings. 

Hill  tracts  of  South  India  at  4-7000  ft.,  very  common  and  conspicuoas  in  NUgiri 
and  Anamalai- sholas,  when  in  flower;  similar  regions  in  Ceylon. 

Beddome  says  the  Badaga  name  signifies  '*  Tiger  wood,**  and  that  the  heartwood  is 
striped  red  and  white ;  this  I  have,  however,  never  noticed.  The  wood  is  scarcely,  if 
ever,  used.    Bourdillon  gives  W  =  21  lbs.,  P  =  325 ;  the  specimeDs  average  25  lbs. 

lbs. 

W  3905.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 30 

W  4608.    Travancore  (Bourdillon) 20 
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Ordeb  XXXVUI.    ANACABDIACEiE. 

Contains  20  Indian  genera  of  trees,  rarely  shrubs  or  climbers.  Many  of  the 
species  are  very  important  forest  trees,  and  they  are  dispersed  over  the  whole  of 
India,  but  most  particularly  in  Madras  and  Burma.  They  nave  often  an  acrid  juice 
capable  of  raising  blisters,  and  several  species  give  a  varnish.  The  Order  is  divided 
into  two  Tribes,  viz. — 

Tribe  I.  Anacardieas    •        .        .    Bhus,  Pistacia,  Mangifera,  Anacardium,  Bonea, 

Gluta,  Buchanania,  Melanorrhcea,  Swintonia, 
Solenocarpus,  Tapiria,  Odina,  Parishia,  Seme- 
.  carpus,  DrimycarpuSyHoligama,  Nothopegia, 
Gampnosperma. 
„    n.  Spondiea)       .        .        .     Spondias,  Dracontomelum. 

Sehinua  molle,  L.,  the  '*  Pepper  tree,**  is  sometimes  cultivated,  especially  on  the 
Nilgiris. 

The  woods  of  the  trees  of  this  family  are  very  variable  as  to  colour, 
weight  and  hardness.  Pistada,  some  species  of  BhtLs,  Oluta,  Mdanov" 
rhcea,  Odina,  Nothopegia  and  Drimycarpv^  have  hard  woods,  red 
or  yellow;  those  of  Semecarpv^,  Mangifera,  Spondias,  Holigama^ 
Buchanania  are  more  or  less  soft,  and  light  grey  or  brown.  In  some 
the  medullary  rays  are  numerous,  in  others  scanty,  but  the  chief 
general  character  is  that  of  large  pores,  scanty,  prominent  on  a  vertical 
section,  and  TnedvMary  rays  soft,  dark  and  inconspicuous.  Concentric 
lines  occur  in  some  species,  veiy  numerous  in  Nothopegia,  less  so  and 
much  interrupted  in  Melanorrhcea,  Mangifera,  etc. 


Tribe  I.    ANACARDIEJ!. 
1.  RHUS,  Linn. 

About  12  species,  chiefly  Himalayan.  Only  one  species  extends  to  South  India, 
and  two  to  Burma.  B,  paniculata.  Wall.;  Fl.  Br.  Ind.  ii.  10;  Kurz  For.  Fl.  i.  319  ; 
Vem.  Pyidin,  kaunggale,  Burm.,  is  a  small  deciduous  tree  of  Bhutan,  which  also 
extends  to  upper  Burma  and  the  Shan  Hills.  The  bark  is  used  to  adulterate  cutch. 
R,  khasiana.  Hook.  f. ;  Fl.  Br.  Ind.  ii.  10 ;  Kurz  For.  Fl.  i.  320,  is  a  large  tree  of  the 
Kbasia  Hills  and  Ghittagong.  R.  Griffithii^  Hook,  f.,  is  a  small  tree  of  the  Khasia 
Hills  at  4-6000  ft.  Rkiis  Coriaria^  Linn.,  is  the  Sumach  tree  of  Europe,  whose  leaves 
are  used  in  tanning  in  the  preparation  of  Morocco  leather,  and  are  probably  among  the 
best  tans  known,  being  at  the  head  of  those  of  the  pyrogdlhl  category.  For  high-class 
bookbinding  Sumach-tanned  leather  is  considered  the  best. 

Wood  grey,  often  streaked  with  a  yellow  or  brown  heartwood. 
Pores  small,  often  large  and  in  continuous  porous  belts  in  the  spring 
wood.  Medullary  rays  fine  and  moderately  broad.  In  hardneas  the 
different  species  vary  considerably. 

1.  R.  Cotinus,  Linn. ;  Fl.  Br.  Ind.  ii.  9 ;  Brandis  For.  Fl.  118.  The  Wig  plant 
Sumac  fustet^  Fr.  Vem.  Padn,  hhdn,  manu,  hanthra,  tung,  tugang,  titriy  Pb. ;  Tungn, 
tiing,  chanidt,  ami,  N.-W.  P.;  Oadtung,  Kumaon;  Jaltunga^  Garhwal;  Chichri, 
Dotidl. 

A  shrub  or  small  tree,  deciduous.  Bark  thin,  reddish-brown, 
rough.  Wood  moderately  hard;  sapwood  small,  white;  heartwood 
mottled,  of  a  rich  dark  yellow  colour,  often  streaked  with  brown  or 
greenish-grey.    Annual  rings  marked  by  a  belt  in  the  spring  wood 
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of  moderate-sized  and  large  pores,  the  pores  in  the  autumn  wood  very 
small,  arranged  in  irregular,  radial  groups.   Medullary  rays  fine,  short. 

Suliman  Range,  West  Himalaya  'to  Eumaon,  ascending  to  6000  ft.  It  is  chiefly 
found  in  the  underwood  of  forests  of  Finus  longifolia,  and  often  more  or  less 
gregariously,  but  nowhere  very  common.    Throughout  South  Europe. 

Growth  moderate;  a  specimen  shows  7  rings  per  inch  of  radius  (from  Eonain, 
JauDsar).  Weight :  Matbieu  gives  47  lbs.,  one  specimen  (not  numbered)  gives  51  lbs., 
No.  85  gives  56  lbs.  per  cubic  foot.  The  wood  is  used  in  South  Europe  for  inlaid  ann 
cabinet  work.  It  has  a  beautiful  colour,  and  when  obtainable  of  sufficient  size  makes 
pretty  carvings,  picture-frames,  etc  In  the  Himalaya  the  twigs  are  used  for  basket- 
making,  and  the  bark  and  leaves  for  tanning. 

lbs 

H     85.    Bhajji,  Simla,  6000  ft 56 

H3182.    Dungagalli,  Hazara  (Wild)      ." — 

NordlingePs  Sections,  vol.  1. 

2.  R.  parviflora,  Roxb.  PI.  Ind.  ii.  100;  Fl.  Br.  Ind.  ii.  9;  Brandis  For.  Fl.  119. 
Vem.  Tiinga,  rai  tiing^  dungla,  tumra,  ranel,  Hind. ;  Ninds,  Jaunsar. 

A  large  shrub  or  small  tree.  Bark  thin,  rough,  reddish-brown. 
Wood  dark  reddish-brown,  streaked,  very  hard,  close-grained;  sap- 
wood  light  brown.  Annvxil  rings  marked  by  a  line  and  rather  more 
numerous  pores.  Pores  small,  scattered,  sometimes  in  short  radial 
strings.  MedvMary  rays  fine,  numerous,  the  distance  between  them 
about  equal  to  the  diameter  of  the  pores. 

West  Himalaya  in  hot  dry  valleys  up  to  4000  ft.,  from  the  Sutlej  eastwards  to 
Nepal ;  the  Pachmarhi  Hills,  C.P. ;  the  hills  of  the  N.  Circai-s  and  Godavari. 

A  gregarious  shrub  on  bare  dry  slopes,  as  in  the  Tons  Yalley  in  Jaunsar.  The  fruit 
is  eaten,  and  the  leaves  are  dried  and  mixed  with  tobacco  in  Jaunsar. 

lbs. 

H  4814.    Tiuni,  Tons  Valley,  Jaunsar,  2500  ft.  (Gamble)       ...     61 
C  3945.    Sukmamri  Hill,  Upper  Godavari,  3000  ft.  (Gamble)        .        .    — 

3.  R.  mysOPensis,  Heyne ;  Fl.  Br.  Ind.  ii.  9 ;  Bedd.Fl.Sylv.lxxviii.;  Brandis  For. 
Fl.  119;  Talbot  Bomb.  List  61.     Vern.  Dasarni,  dasan,  davan,  dasni,  Ajmere. 

A  small  shrub.  Bark  thin,  brown.  Wood  hard,  reddish-yellow, 
close-grained,  heavy.  Pores  moderate-sized,  evenly  distributed.  Me* 
dvMary  rays  fine,  very  numerous,  wavy,  bent  where  they  touch  the 
pores. 

Suliman  Bange,  from  2-5000  ft.;  Sind,  Punjab,  Eajputana  and  the  Deccan, 
gregarious  In  dry  hot  places.  Common  in  Dharwar,  Bellary  and  other  parts  of  the 
8.  Mahratta  country,  Ceded  Districts  and  Mysore ;  often  very  spinous. 

The  wood  is  only  used  for  fueL  The  bark  is  used  as  a  tan  in  Merwara  (Dathie). 
The  branches  are  used  to  fence  fields. 

P  3231.    Nagpahar  Forest,  Ajmere. 
P  3248.    Ajmere. 

4.  R.  semialata,  Murray ;  Fl.  Br.  Ind.  ii.  10 ;  Brandis  For.  Fl.  119 ;  Gamble 
Daij.  List  24.  R,  buckiamelOf  Koxb.  Fl.  Ind.  ii.  99.  R.  javanica,  Linn. ;  Kurz  For. 
Fl.  i.  319.  Vem.  Tatrij  titri^  chechar,  arhhar,  arkol,  kakri,  dudla,  kakkeran,  wdnsh, 
hulashing^  Pb. ;  RashtUj  kashin^  Sutlej ;  Dakhmila^  ddsxvtla,  N.- W.  P. ;  Tibri,  arkhoif 
Jaunsar;  DasmUdy  khunkia^  Garhwfd;  Bhankachu^  Doti^l;  Bakkiamela,  bhagmili, 
Nep. ;  Takhrtl,  Lepcha. 

A  moderate-sized  deciduous  tree.  Bark  ^  in.  thick,  rough,  with 
deep  vertical  furrows.  Wood  soft,  shining,  ffrey  with  darker  streaka 
Annv/il  rings  marked  by  a  broad  belt  of  dosely  packed  large  pores, 
in  the  rest  of  the  wood  pores  very  small,  in  patches.  Medullary 
rays  fine,  numerous. 
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Outer  Himalaya  from  the  Indus  to  Assam,  ascending  to  7000  ft. ;  Khasia  Hills ; 
Shan  Hills  plateau  at  5000  ft.  Often  found  in  second-growth  forests,  i.e.  in  places 
where  forest  lands  have  been  cultivated  and  then  abandoned. 

Growth  variable :  the  Simla  specimens  had  a  slow  growth  of  16  rings  per  inch, 
while  the  Darjeeling  specimen  had  grown  very  fast,  2  to  3  rings  per  inch  of  radius. 
Weight  26  to  27  lbs.  per  cubic  foot.    The  wood  is  not  used.    The  fruit  is  eaten  by 

Nepalese  and  Lepchas,  who  also  make  a  wax  of  it  called  OmlUf  Nep. 

ibe. 

H     89.    Bhajji,  Simla,  6000  ft 26 

H  2942.    Suui,  Sutlej  Valley,  3000  ft.  (Gamble) 27 

H  3079.    Annandale,  Simla,  6000  ft.  „ — 

E  2340.    Tukdah,  Darjeeling,  5000  ft.         „ 27 

5.  R.  punjabensis,  J.  L.  Stewart;  Fl.  Br.  Ind.  ii.  10;  Brandis  For.  Fl.  120. 
Vem.  Titri,  arkhar,  pcUai,  choklu,  kangar,  kakkrein,  dor,  rashtu,  halashang,  Punjab. 

A  moderate-sized  deciduous  tree.    Bark  rough,  dark  grey,  J  in, 

thick,  deeply  cleft,  lenticels  prominent,  horizontd.     Wood  consisting 

of  alternate  layers  of  soft,  porous  spring  wood  and  hard  autumn  wood, 

yellow  or  yellowish-grey,  with  dark  longitudinal  streaks,  soft.   AnmuiZ 

rings  marked  by  a  broad  belt  of  closely  packed  large  pores  in  the 

spring  wood ;  the  pores  in  the  autumn  wood  scattered,  small  or  very 

small,  in  groups  or  patches  of  soft  tissue.     Medullary  rays  fine, 

numerous,  regular,  giving  a  lustrous  silver-grain. 

West  Himalaya,  ascending  to  8500  ft.,  usually  in  yalleys  and  rayines  in  moist 
localities. 

A  graceful  tree  with  pinnate  leaves.    Growth  slow,  9  to  14  rings  per  inch  of  radius. 

Weight  31  lbs.  per  cubic  foot.    Leaves  aromatic. 

lbs. 

H  3170.    Dungagalli,  Hazara  (WUd) — 

H      19.    Matiydna,  Simla,  8000  ft 33 

H  3051.    Kotgarh,  Simla,  7000  ft.  (Gamble) 35 

H  4451.    Kathian,  Jaunsar,  8000  ft.  (Gamble) 27 

H4767.    Deota,  Tehri-Garhwal,  8000  ft  (Gamble)        ....  30 

6.  R.  insignis,  Hook.  f. ;  Fl.  Br.  Ind.  ii.  11 ;  Gamble  Darj.  List  24.  Vem. 
Kagphulaif  Nep. ;  Serh,  Lepcha. 

A  moderate-sized  tree.  Bark  thin,  grey.  Wood  grey,  soft; 
heart  wood  yellowish-brown.  Pores  small  and  moderate-sized,  uni- 
formly distributed.     Medullary  rays  fine,  numerous. 

Sikkim  and  the  Khasia  Hills,  above  4000  ft.,  in  rather  dry  localities. 
Growth  fast,  3  to  4  rings  per  inch  of  radius. 

lbs. 
E  3104,  3105.    Darjeeling,  7000  ft.  (Gamble)     .        .        .        .    26  and  27 

7.  R.  Wallichil,  Hook,  f.;  Fl.  Br.  Ind.  ii.  11.  R.  v&micifera,  pC ;  Brandis  For^ 
Fl.  120.  Vem.  Kambal,  gadumhal^  rikhalij  arkhar,  arkol,  lohdsa,  uruky  Jiarku, 
Punjab ;  Akoria^  kaunki,  bhaliun,  N.-W.  P. ;  Arkhoi,  Jaunsar ;  Kathbhalaia,  Kumaon ; 
UlkhurUf  khonkiy  Gurhwal ;  Kakhhaldoy  Dotial ;  Bhdlaio,  chosi,  Nep. 

A  small  or  moderate-sized  tree,  exuding,  from  between  the  bark 

and  the  wood,  a  black  acrid  varnish,  which  draws  blisters.     Sapwood 

white,  soft;  heartwood  reddish-brown,  yellow  when  dry  {Brandis}. 

Structure  similar  to  that  of  R.  semiaZata. 

West  Himalaya,  at  2-7000  ft.,  in  hot  dry  localities. 

The  wood  is  used  in  the  Satlej  Valley  for  saw-frames  and  axe-handles.  The  juice 
of  the  leaves  is  corrosive  and  blisters  the  skin. 

H  3078.    Annandale,  Simla,  6000  ft.  (Gamble). 

H  4826  in  the  Forest  School  Collection,  Dehra  Dun,  is  marked  R.  vemici/era. 
The  wood  is  bright  yellow  with  white  sapwood,  and  closely  resembles  that  of  R, 
ptmjabensis,  but  is  harder  and  heavier.    Pores  large,  many  in  spring  wood,  smalkt 
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and  scanty  in  autumn  wood.  Medvllary  rays  few,  distant,  giving  a  pretty  silver-grain. 
Weight,  39J  lbs.,  locality  unknown.  It  probably  is  R,  WalUddi,  the  description  uf 
which  may  require  some  modification. 

8.  R.  SUCCedanea,  Linn.;  Fl.  Br.  Ind.  ii.  12;  Roxb.  Fl.  Ind.  ii.  98;  Brandis 
For.  Fl.  131.  R,  acnminata^  DC ;  Gamble  Darj.  List  24.  Vern.  Tatri^  arkol^  titar, 
lakhar,  rikhul,  aliash,  hurku,  Pb. ;  Baniwalai,  Nep. ;  Serhnyok,  Lepcha;  Dingkain, 
Khasia. 

A  small  deciduous  tree.  Bark  thin.  Wood  white  when  fresh 
cut,  turning  brown,  shining,  soft,  with  a  small  yellow  heartwood. 
Annvxil  rings  marked  by  a  line  with  large  pores.  Pores  otherwise 
moderate-sized,  scanty.  MedvUary  rays  fine  to  moderately  broad,  not 
numerous. 

Himalaya,  from  the  Jhelum  to  Assam  ;  Khasia  Hills,  at  2-8000  ft. 

The  wood  is  not  used.    The  juice  is  acrid  and  causes  blisters,  the  seeds  give  a  good 

wax,  and  the  tree  is  planted  in  Japan  along  roads  and  regularly  worked  for  this  wax, 

which  is  of  a  snow-white  colour,  and  is  made  into  caudles.     The  valuable  Japanese 

lacquer  varnish  is  obtained  by  tapping  the  trees. 

Ibe. 

H  2907.     Nagkanda,  Simla,  7000  ft.  (Gamble) 32 

H3167.    DungagaUi,  Hazdra  (Wild) — 

Nordlinger^s  Sections,  vol.  10. 

2.  PISTACIA,  Linn, 

Contains  two  Indian  species,  the  second  being  P.  cocciiiea,  Coll.  and  Hemsl.  in 
Joum.  Lion.  Soc.  xxviii.  36,  is  a  small  tree  of  the  Shan  Hills  at  4000  ft.  Besides  these, 
P,  Khinjuk,  Stocks,  and  P.  mutica,  Fisch.  and  Mey.,  var.  cabultca^  are  common  and 
important  small  trees  of  Baluchistan.  Lace,  in  Joum.  Linn.  Soc.  xxviii.  308,  says 
that  P.  mutica,  var.  cahulica,  is  common  on  some  of  the  arid  stony  hills  and  in  dry 
watercourses  at  4-7500  ft.  It  never  forms  forests,  but  occurs  scattered,  but  gre- 
gnriously,  over  the  ground.  It  reaches  20  to  25  ft.  in  height  and  6  to  10  ft.  in  girth. 
The  bark  is  dark  brown  with  longitudinal  fissures,  and  the  wood  is  very  hard,  dark 
and  finely  grained,  and  the  fruit  (IShnee)  is  much  prized.  Prain,  in  '*  Records  Bot.  Survey 
of  lodia,"  i.  125  (1896),  gives  it  as  his  opinion  that  P.  cabulica,  Stocks,  is  a  distinct 
srecies.  P.  Khinjuk  is  usually  a  shrub  growing  in  clefts  of  limestone  rocks  between 
5000  and  6000  fb.,  or  near  Hamai  as  a  tree  20  ft.  high,  much  branched  from  the  base, 
having  a  light  grey  bark,  smooth  and  exfoliating.  (P.  mutica.  var.  cabultca  =  Vern. 
Gwan^  Baluch. ;  Khanjak^  Peshin ;  Badwan,  Hamai.  P.  Khinjak  =  Yem.  Ushgai^ 
huzgaif  Baluch.) 

The  pistachio  nuts  {pUta)^  which  are  imported  into  India  from  Afghanistan,  are 
the  produce  of  Pistada  vera,  Linn.,  a  small  tree  of  Western  Asia,  cultivated  in  South 
Europe.  Most  of  the  nuts  sent  to  India  come  from  the  Badghis  District  (Aitchison). 
P.  Lentiscus^  Linn.,  a  shrub  of  the  Mediterranean  region,  is  the  true  Mastic  of  Chios. 
P.  TerebinthuSf  Linn.,  the  Terebinth  tree,  gives  the  Chio  or  Cyprus  turpentine,  and 
the  galls  found  on  it  are  used  in  tanning. 

1.  P.  integeiTima,  J.  L.  Stewart ;  Fl.  Br.  Ind.  ii.  13 ;  Brandis  For.  Fl.  122,  t.  22. 
Vem.  Kaka,  kaJckar,  kakrangche,  kahring^  kangar,  tungu,  sish^  hurkli,  Pb. ;  Kakroi, 
Jaunsar ;  Karkar^  kangar,  batkal^  Kashmir ;  Kakar  singi^  Kumaon ;  Shue,  saratvan^ 
masua,  Afg. 

A  deciduous  tree.  Bark  rough,  grey.  Wood  very  hard ;  sapwood 
white ;  heartwood  yellowish-brown,  beautifully  mottled  with  yellow 
and  dark  veins.  Anmud  rings  marked  by  a  belt  of  large  pores. 
Pores  in  the  rest  of  the  wood  very  small,  forming  irregular  patches, 
which  are  frequently  arranged  in  zigzag  lines.  MedvZUiry  rays  fine, 
very  numerous. 

Suliman  and  Salt  Ranges;  outer  Western  Himalaya,  ascending  to  6500  ft.  and 
extending  east  as  far  as  Kumaon.  It  is  chiefly  found  on  dry  slopes  and  in  valleys 
along  the  rivers. 
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Growth  moderate,  8  to  9  rings  per  inch  of  radius.  Weight  54  lbs.  per  cubic  foot. 
The  wood  is  used  for  furniture,  caryings  and  all  kinds  of  ornamental  work.  It  is 
usually  sold  in  the  hill  bazars  and  particularly  at  Simla,  in  the  form  of  thick  short 
planks.  The  leaves  are  lopped  for  fodder  for  buffaloes  and  camels,  and  the  galls 
{Kakrastngt)  are  used  in  native  medicine. 

Brandis  says  that  in  Kangra,  under  native  rule,  the  tree  was  a  "  badshdhi,"  or  royal 
tree.    The  young  leaves  are  red,  and  the  tree,  if  well  grown,  is  graceful  and  pretty. 

lbs. 

H    160.    Hazara,  Punjab  (1866) 52 

H    926.    Hazara,  Punjab  (Baden-Powell) 46 

H    898.    Murree,  Punjab,  7000  ft.  (Baden-Powell)         .        .        .        .56 

H        6.    Julung,  Simla.  4000  ft. — 

H      11.    Komharsen,  Simla,  6000  ft '50 

H  2930.    Simla,  6000  ft.  (Gamble) 63 

H    227.    Garhwal  (1868) 60 

Nordlinger's  Sections,  vol.  10  (Tab.  V.  4). 

2.  P.  eabulica,  Stocks. 

A  tree.  Bark  grey,  very  rough,  J  in.  thick,  peeling  off  in  small 
scales.  Wood  very  hard,- close-grained ;  sapwood  yeUo wish-white ; 
heartwood  purplish-red.  Anmual  rings  marked  by  lines  of  more 
numerous  and  larger  pores  in  the  spring  wood;  pores  in  rest  of  wood 
small,  scanty,  in  elongated  or  somewhat  oblique  strings  and  surrounded 
by  loose  tissue.  Medullary  rays  fine,  very  numerous,  rather  short. 
(For  Distribution,  etc.,  see  above.) 

Kuram  Valley — Kew  Museum  (Aitchison,  1881). 

3.  MANGIFERA,  Linn. 

About  seven  species.  M,  andamanica,  King  in  Journ.  As.  Soc.  Beng.  Ixv.  756,  is 
a  tree  of  the  Andaman  Islands.  Besides  the  universally  cultivated  mango,  M./oetidaf 
Lour.;  Vem.  Lormut,  Burm.,  is  cultivated  in  South  Tenasserim  for  its  fruit,  which  is, 
however,  much  inl'erior  to  the  mango. 

No  heartwood.  Wood  soft  or  moderately  hard.  Pores  large, 
prominent  on  a  vertical  section.  Medvllary  rays  fine,  generally 
closely  packed.     Occasional,  fine,  wavy,  concentric  Unes, 

1.  M.  indiea,  Linn.;  Fl.  Br.  Ind.  ii.  13;  Roxb.  Fl.  Ind.  i.  641;  Bedd.  Fl.  Sylv.  t. 
162 ;  Brandis  Fur.  Fl.  125  ;  Kurz  For.  Fl.  i.  304 ;  Gamble  Darj.  List  24 ;  Talbot  Bomb. 
List  61 ;  Trimen  Fl.  Ceyl.  i.  318.  The  Mango  tree.  Vem.  Am^  Hind. ;  ^  Qhari  am, 
Ass. ;  Jegachu,  hocho,  Gdro ;  Marka,  Qondi ;  TJli,  K61 ;  Ama,  Baigas ;  Ul,  Sonthal ; 
ilfn^ci,  Khond ;  -4mio,  Uriya;  T«ara^/xin(7,  Magh  ;  -4?»^,  Kurku;  -4w2ia,  Mar. ;  Mad, 
tnangas,  Tam. ;  Marnadi,  mamid,  Tel. ;  Mavena,  tmivu,  marveeny  Kan. ;  Mduu,  Mai. ; 
Thayet,  Burm. 

A  large  evergreen  tree.  Bark  thick,  dark  grey,  nearly  black, 
rough,  with  numerous  small  fissures  and  exfoliating  scales.  Wood 
grey,  in  old  trees  sometimes  dark  brown  with  black  streaks,  and 
hard ;  in  younger  trees,  coarse-grained,  soft.  Pores  scanty,  moderate- 
sized  and  large,  distinctly  marked  on  a  longitudinal  section,  often 
subdivided  and  sometimes  joined  by  short  concentric  bands.  MedvUary 
rays  fine,  wavy,  closely  packed,  interrupted  by,  or  bent  round,  the 
pores. 

The  Mango  is  found  in  almost  all  the  forests  of  the  plains  of  India,  here  and  there, 
probably  marking  the  sites  of  old  villages  or  places  where  people  have  camped  and 
left  the  stones.    Brandis  says,  ''Indigenous  in  Burma,  along  the  Gbdts  of  the  weat&t\x. 
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'  coast  (extending  northwards  into  Ehand^h),  in  the  Khasia  Hills,  in  Sikkim,  in  rayines 
'of  the  Satpiiras;"  doubtjfully,  "in  the  sub-Himalayan  tract,  in  gorges  of  the  Bahraich 
*  and  Gbnda  Hills  in  Oudh,  and  the  outer  hills  in  Kumaon  and  Garhwal/*  I  have  seen 
it  apparently  wild  in  valleys  in  the  hills  of  Cuddapah  in  the  S.  Deccan.  Elsewhere, 
it  is  cultivated  all  over  India  wherever  the  climate  permits,  and  the  soil  is  good  enough. 

The  wood  is  used  for  planking,  doors  and  window-frames,  in  Calcutta  for  packing- 
cases,  and  in  Bebar  for  opium-  and  indigo-boxes ;  canoes  and  mastila  boats  are  made  of 
it.  In  Dehra  Ddn  and  some  other  tea  districts  it  is  in  large  demand  and  universal 
employ  for  tea-boxes. 

Weight  42  lbs.  per  cubic  foot  (the  specimens);  37  (Puckle);  42  (Skinner,  No. 
90) ;  41  (Bourdillon) ;  42  (Molesworth) ;  44  (Cunningham) ;  41  (Baker) :  the  average 
giving  about  41i  lbs.  Puckle's  three  Mysore  experiments  with  bars  2'  x  1"  x  1" 
gave  P  =  587 ;  Cunningham's  two  experiments  with  similar  bars  gave  P  =  650 ; 
Skinner's  P  =  632 ;  Bourdillon's  P  =  399 ;  Molesworth's  P  =  592  and  E  =  3400 ;  and 
Baker's,  with  bars  6'  x  2"  x  2",  P  =  471. 

Romanis'  analysis  of  the  ash  ("  Ind.  For."  xii.  73)  gave — 


Sapwood. 

He&rtwood. 

Potash 

26-98 

12-25 

Soda 

2-72 

0-85 

Lime 

44-80 

68-62 

Magnesia 

11-80 

10-49 

Oxide  of  iron        .... 

0-64 

0-61 

PhoBphorio  aoid    .... 
Sulphuric  aoid      .... 

12-28 

7-18 

078 

The  Mango  has  many  iosect  enemies,  some  of  which,  like  the  uwluri  or  am^Umi 
silkworm  (Crictda  tri/enestrata,  Heifer),  which  feeds  on  its  leaves  in  Assam,  may  be 
useful  to  man ;  but  even  this  gives  only  a  poor  silk.  The  white  insect- wax  (JJeropUutes 
cerifertts,  Sign.)  is  sometimes  found  on  it;  the  buds  are  often  completely  distorted 
and  the  ^uit  crop  ruined  by  an  aphid  (Psylla  cistdlata,  Buckton,  Ind.  Mus.  Notes,  iii. 
91) ;  the  leaves  and  shoots  are  infested  occasionally  with  species  of  Idiocerus  ;  the  seeds 
are  attacked  by  a  weevil  (Cryptorhynchus  mangiferoB,  Fabr.)  which  is  very  destructive ; 
and  the  fruit  is  spoilt  by  dipterous  flies  (Dacus  ferrugineus,  Fabr.  and  Rivellia  penicm^ 
Bigot\  There  are  doubtless  other  enemies,  especially  some  of  the  moths,  but  a  few 
only  have  been  mentioned.  In  unsuitable  places,  young  Mango  trees  suffer  from  the 
sun,  and  in  South  India,  as  pointed  out  by  Mr.  Higgens  in  reference  to  Cuddapah 
topes,  the  bark  on  the  western  side  often  gets  cracked  by  hot  winds  and  dries  up, 
wnen  the  white  ants  come  and  soon  make  a  serious  and  unsightly  wound. 

The  tree  is  chiefly  grown  for  the  sake  of  its  fruit,  which  is,  with  the  exception  of 
the  plantain,  the  chief  and  most  important  of  the  fruits  of  India,  and  is  carefully 
cultivated,  the  best  kinds  being  raised  from  layers  and  grafts.  Plants  raised  from  seed 
will  sometimes  produce  good  fruit,  but  there  is  no  dependence  to  be  placed  on  the 
quality  of  the  fruit  of  such  trees.  The  seeds  do  not  retain  their  vitality  long,  but 
germinate  well  if  sown  when  quite  fresh. 

The  bark  gives  a  gum  used  in  medicine ;  the  seed  contains  gallic  add,  and  is  also 
so  used.  The  dried  kernels  of  the  seeds  are  eaten  in  curries  or  pickled,  or  ground  ap^ 
or  in  other  preparations.  The  fruit  is  made  into  preserves  and  chutnies.  The  Mango 
tree  is  an  important  one  in  some  of  the  ceremonies  of  the  Hindus. 

The  Mango  is  probablv  the  best  tree  in  India  for  avenues  and  for  camping  *'  topes,* 
wherever  the  soil  is  good  and  deep  enough  for  it.  Trees  for  avenues  and  topes  are 
raised  from  seed,  the  seeds  requiring  to  be  sown  when  quite  fresh.  They  usually 
germinate  very  quickly,  sometimes  within  ten  to  fifteen  days.  They  may  be  obtained 
from  May  to  August,  but  best  in  June  and  July.  The  plants  may  be  reared  in 
nurseries,  though  it  is  better  to  employ  pots  or  baskets,  as  the  tree  has  a  long  tap- 
root which  is  liable  to  be  injured  in  transplanting.  In  dry  localities,  the  plants  require 
watering  for  long,  perhaps  till  10  to  15  ft.  high,  but  in  such  places  it  is  best  not  to 
attempt  to  plant  Mangoes,  as  they  are  unlikely  to  make  good  trees.  The  Mango  may 
also  be  grown  by  sowing  seeds  at  stake  in  previously  prepared  soil,  and  in  many 
localities,  especially  where  there  is  sufficiently  good  soil  and  moisture  enough,  this  is 
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probably  the  best  plan.    Bibbentrop  recommends  sowing  fn  boxes  in  rich  soil  and 
transplanting  after  three  months,  but  in  my  opinion  sowings  at  stake  are  better. 

lbs. 

O4901.    Haharanpur  District  (Gradon) 47 

E    637.    Goalpara,  Assam  (Mann) 48 

B2302.    Assam 38 

E  3131.    Calcutta 41 

E1957.    Chittagong  (Chester) 39 

D2053.    Mysore 39 

Nordlinger's  Sections,  vol.  5. 

2.  M.  caloneura,  Kurz  For.  Fl.  i.  305 ;  Fl.  Br.  Ind.  ii.  14.   Vem.  TauthayeU  Burm. 

An  evergreen  tree.  Wood  light  brown,  moderately  hard.  Pores 
large,  scanty,  prominent  on  a  vertical  section.  MedvMary  rays  fine, 
very  numerous.     Fine,  wavy,  concentric  lines. 

Burma,  in  the  low  forests  on  the  eastern  and  southern  slopes  of  the  Pegu  Toma. 

lbs. 

B    294.    Burma  (1867) 38 

B  2519.        „     .  (Brandis,  1862) 32 

a  M.  sylvatica,  Roxb.  Fl.  Ind.  i.  644 ;  Fl.  Br.  Ind.  ii.  15 ;  Kurz  For.  Fl.  i.  304 ; 
Gamble  Darj.  List  24.  Yern.  Bun  am,  Ass. ;  Ldkshmi  am,  Sylhet ;  Bagndl^  Mechi ; 
Chuchi  arrif  Nep. ;  Katur^  Lepcba ;  Sinninthayety  Burm. 

A  large  evergreen  tree.  Bark  thick,  grey.  Wood  grey,  moderately 
hard,  with  numerous  wavy,  concentric  lines.  Pores  large,  scanty, 
prominent  on  a  vertical  section.     Medullary  rays  fine,  indistinct. 

Nepal,  Sikkim  Himalaya,  Eastern  Bengal  and  Khasia  Hills ;  rare  in  Burma.  In 
the  Darjeeling  District,  it  is  common  in  the  Dulka  Jbar  forest  and  in  the  valleys 
of  the  llsta  and  Great  Banglt. 

Weight  34  to  41  lbs.  The  wood  has  been  used  for  tea-boxes  in  Assam,  but  its 
use  was,  it  is  believed,  given  up  since  it  was  discovered  that  it  had  the  effect  of 
corroding  the  lead  and  spoiling  the  tea  (see  "  Ind.  For."  ix.  27,  610).    The  fruit  is 

sometimes  eaten^  fresh  or  dried ;  it  is  also  used  medicinally  (Roxb.). 

lbs. 
E  594.  Khookloong  Forest,  Darjeeling  Terai  (Manson)  .  .  .41 
E  952.    Golaghdt,  Assam  (Mann) 34 

4u  M.  longipes,  Griff. ;  Fl.  Br.  Ind.  ii.  15 ;  Kurz  For.  Fl.  i.  103.  Vern.  Thayet- 
thinty  Burm. 

An  evergreen  tree.  Bark  brown,  smooth  except  for  numerous 
rounded  lenticels.  Wood  light  greyish-brown,  soft.  Anrnud  rings 
marked  by  a  pale  line.  Pores  large,  often  subdivided,  scanty,  irregu- 
larly distributed.     Medullary  rays  fine,  brown,  fairly  close. 

Freshwater  swamp  forests  of  Burma. 

One  of  the  characteristic  trees  of  the  curious  freshwater  swamp  forests  of  Burma, 
such  as  those  between  the  Hline  river  and  the  Irrawaddy,  where  it  is  associated  chiefly 
with  Anogeissus  acuminata  and  Xanthophyllum  glatumm.  For  an  account  of  these 
forests,  see  Kiu*z  "  Prel.  Rep.  on  Veg.  of  Pegu,"  p.  29.  Kurz  mentions  that  Col.  Seaton 
told  him  that  the  trees  in  these  forests  are  deciduous  in  the  rainy  season.  So  far  as  I 
know,  the  only  tree  in  India  proper  that  has  that  peculiarity  is  Ficus  glomerata, 

lbs. 
B  5036.    Pegu  Division,  Burma 38 

5.  M.  zeylanica,  Hook.  f. ;  Fl.  Br.  Ind.  ii.  16 ;  Trimen  Fl.  Ceyl.  i.  317.  Vem. 
Kaddu-may  Tam. ;  Et-amha,  wal-amhay  Gingh. 

A  very  large  tree.     Bark  rough,  brownish-grey.     Wood  greyish- 
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white,  soft.    Pores  moderate-sized  to  large,  often  subdivided  or  in 
small  groups.     Medullary  rays  moderately  broad  to  broad. 

Low  country  of  Ceylon ;  endemic. 

F.  Lewis,  in  "  Ceylon  Forester,"  says  that  the  tree  is  a  great  favourite,  and  that 
W  =  35  lbs.  Mendis  says  the  wood  is  used  for  brake  blocks  for  railway  carriages, 
packins^-cases,  coffee  and  plumbago  casks.  The  fruit  is  occasionally  eaten  raw  or 
pickled,  but  is  not  good. 

lbs. 

No.  142,  Ceylon  Collection,  new  (Mendis) 25 

4.  ANACARDIUM,  Rottb. 

1.  A.  oeeidentale,  Linn.;  Fl.  Br.  Ind.  ii.  20;  Boxb.  Fl.  Ind.  ii.  312;  Bedd.  FL 
Sylv.  1. 163;  Kurz  For.  Fl.  i.  310;  Talbot  Bomb.  List  61 ;  Trimen  Fl.  Ceyl.  i.  317. 
The  Cashew  Nut  tree.  Verfi.  Kcmi,  Hind. ;  Hijuli,  Beng. ;  Kola  mava,  mundiriy 
Tarn. ;  Kaju,  Mar. ;  Jidi  mainidi,  Tel. ;  Jidi,  kempu  geru,  godamhe,  Kan. ;  Gene  mavUy 
Dharwar ;  Thihothayetf  Burm. ;  Caju,  Cingh. 

A  small  evergreen  tree.  Bark  rough.  Wood  reddish-brown,  mode- 
rately hard.  Pores  large,  filled  with  pithy  substance,  prominent  on  a 
vertical  section.     Medvllary  rays  fine,  dark,  interrupted,  indistinct. 

Originally  from  America,  now  established  in  the  coast  forests  of  India,  especially 
in  sandy  places,  and  often  gregarious. 

Growth  moderate,  8  to  11  rings  per  inch  of  radius.  Weight  30  to  38  lbs.  per  cubic 
foot ;  Bourdillon  gives  W  =  30  lbs.,  P  =  317.  The  wood  is  used  for  packing-cases 
in  Ceylon  and  Burma,  for  boat-building  and  charcoal.  The  nuts  are  roasted  and  eaten 
as  dessert.  They  also  give,  by  expression,  a  yellow  oil  similar  to  almond  oil.  The 
pericarp  of  the  fruit  gives  a  black  acrid  oil  which  is  called  "  cardol,"  and  gives  an  acid 
called  "  anacardic  acid.**  The  oil  is  very  caustic,  raises  blisters,  and  is  used  for  warts, 
corns  and  ulcers ;  also  to  prevent  the  attacks  of  white  ants  to  woodwork  and  of  insects 
to  the  binding  of  books.  In  the  Andamans  it  is  used  to  colour  and  preserve  fishing- 
lines.  The  enlarged  pedicels  of  the  fruit  are  also  eaten,  but  are  very  astringent.  Like 
the  mango,  it  is  a  food-plant  of  the  silkworm,  Cricula  trifenestrata,  Heifer.  The  tree 
is  best  propagated  by  sowings  in  situ ;  in  S.  India  it  does  well  as  underwood  in 
Palmyra  groves ;  and  it  is  im]x>rtant  in  coast  dune  reclamation. 

Ibe. 

B  2227,  2229.    Andamans  (Col.  Ford,  1866) 38  and  39 

D  3934.    Nellore  Forests  (Gamble) 32 

W  4624.    Travancore  (Bourdillon) 30 

This  specimen  is  probably  only  sapwootJ,  it  differs  by  having  smaller  pores  and  finer 
medullary  rays. 

No.  15,  Ceylon  Collection,  new  (blendis) — wood  dark  grey,  perhaps  seasoned  in 
water. 

5.  BOUEA,  Meissner. 

1.  B.  burmaniea,  Griff. ;  Fl.  Br.  Ind.  ii.  21 ;  Kurz  For.  Fl.  i.  306.  B.  ojypositi- 
folia,  Meissn. ;  Kurz  For.  Fl.  i.  306.  Mangifera  oppositifolia,  Roxb.  Fl.  Ind.  i.  640. 
Vem.  Miriam,  uridm,  Beng. ;  Mayan,  Burm. 

A  moderate-sized  evergreen  tree.  Bark  dark  grey.  Wood  grey, 
hard,  with  a  dark  reddish-brown  heartwood.  Pores  scanty,  moderate- 
sized,  prominent  on  a  vertical  section.  Medullary  rays  fine,  numerous, 
undulating.  Wavy  concentric  lines  dividing  the  wood  into  a  succes- 
sion of  concentric  bands,  which  may  possibly  be  annual  rings. 

Sundarbans,  Burma  and  Andaman  Islands. 

The  wood  is  said  by  Roxburgh  to  be  very  durable ;  Heinig  says  it  is  used  for  parts 
of  boats  above  the  water-line,  in  the  Sundarbans.  It  is  on  his  authority  that  it  is 
given  as  a  Bengal  tree.    The  tree  has  an  edible  fruit,  for  which  it  is  often  cultivated. 

lbs 

B  2213.    Andamans  (Col.  Ford,  1866) 65 
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6.  GLUTA,  Linn. 

Three  species,  of  which  one  is  South  Indian  and  the  others  from  Tenasserim  and 
the  Andaman  Islands.  They  afford  woods  which  are  among  the  most  beautiful  of  the 
timbers  of  India,  but  are  unfortunately  not  sufficiently  common  to  be  regular  trade 
timbers.  They  are  well  worthy  of  cultivation  in  the  localities  suitable  for  them,  and 
then  perhaps  in  the  future  they  may  appear  in  the  markets  of  Europe  and  America. 
No  one  who  has  ever  seen  these  woods  can  doubt  that,  when  once  well  known  and 
procurable  in  sufficient  quantity  and  regularly,  they  would  take  as  high  a  place  as 
Mahogany  in  the  trade.  G.  elegans.  Wall. ;  Fl.  Br.  Ind.  ii.  22  ;  Kurz  For.  Fl.  i.  310 ; 
var.  ffefferi.  Hook,  f.,  is  a  small  evergreen  tree  of  the  coast  of  Tenasserim.  Kurz  says 
of  it,  "  Wood  good  for  furniture,  and  when  steeped  in  ferruginous  mud,  turns  jet 
'  black,  looking  like  ebony.  Used  also  for  building  purposes,  boxes,  etc.,  and  for  dyeiug, 
'  with  different  mordants,  from  orange  to  black." 

Wood  dark  red,  more  or  less  streaked  with  orange  and  black. 
Pores  few,  often  filled  with  resin,  large,  prominent  or  vertical  sections. 
Medullary  rays  very  fine.  Interrupted,  very  narrow,  undulating 
concentric  bands. 

1.  G.  tavoyana.  Wall. ;  Fl.  Br.  Ind.  ii.  22 ;  Kurz  For.  Fl.  i.  309.  Vern.  ChaUt 
thoomay,  Karen ;  Thayetthitse^  Burm. 

An  evergreen  small  tree.  Heartwood  dark  red,  streaked  with 
dark  and  li^t  streaks,  but  rather  less  so  than  that  of  0.  travancorica. 
Pores  moderate-sized  to  large,  scanty,  often  filled  with  resin.  MedvZ- 
la/ry  rays  very  fine,  very  numerous  and  regular,  the  distance  between 
them  much  less  than  the  transverse  diameter  of  the  pores.  Lights 
very  narrow  undulating  concentric  bands,  occasionally  interrupted. 

Coast  forests  of  Tenasserim,  from  Tavoy  Fonthwards. 

Col.  Seaton  (Burma  Forest  Report,  1880-81)  gives  W  =  67  lbs.  for  the  timber,  but 
the  specimen  examined,  though  a  good  one,  only  gives  52  lbs.  The  wood  is  said  to 
be  durable,  but  brittle.  It  is  a  fine  wood,  and  the  tree  is  worthy  of  protection  and 
care,  as  it  might  give,  at  any  rate,  a  turnery  wood,  if  not  sufficiently  large  or  abundant 
10  be  fit  for  export  for  furniture.  Two  door  panels  of  this  wood  exhibited  at  Paris  in 
1900  were  much  admired,  though  they  had  sufi'ered  in  beauty  by  having  been  oiled. 

lbs. 

B  3701.    Tenasserim  (H.  C.  Hill,  1882) 52 

B  4844.  „  48 


» 


2.  G.  travancorica,  BedH.  Fl.  Sylv.  t.  60 ;  Fl.  Br.  Ind.  ii.  22.  Vern.  Shencii- 
rmuji,  Tinnevelly ;  Shenkurani,  sJienchanthanam,  Tam. 

A  very  large  evergreen  tree.  Bark  J  in.  thick,  grey.  Sapwood 
light  reddish-grey ;  heartwood  dark  red,  very  hard  and  close-grained, 
beautifully  mottled  with  dark  and  light,  i,e,  black  and  orange, 
streaks.  Pores  moderate-sized,  scanty,  filled  with  resin.  Medullary 
rays  vqtj  fine,  very  numerous,  prominent,  visible  in  the  silver-grain 
as  narrow  bands.  Numerous  pale,  undulating,  concentric  lines,  often 
interrupted. 

Dense  moist  forests  on  the  hills  of  Travancore  and  Tinnevelly,  ascending  to  4000  ft. 
Beddome  says  it  is  most  abundant  above  Papandsam,  in  the  Tinnevelly  District. 

Beddome  says  that  this  tree  grows  to  a  great  height,  with  a  very  straight  bole  and 
to  a  girth  of  15  ft. 

Growth  moderate,  12  rings  per  inch  of  radius.  Weight,  according  to  Beddome, 
40  lbs.  per  cubic  foot;  specimens  examined  give  an  average  of  53  lbs.;  Bourdillon 
gives  53  lbs.  The  wood  is  little  used,  but  its  splendid  colour  and  markings  should 
rapidly  bring  it  to  notice  as  a  valuable  wood  for  furniture,  and  it  is  a  great  pity  that 
itu  range  is  so  small.    It  seems  to  season  very  well,  and  works  and  polishes  admirably. 
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and  is  distinctly  one  of  the  finest  and  most  beautiful  woods  of  India.  The  tree  is 
deserving  of  every  encouragement  in  the  forests  where  it  is  indigenous,  and  ought  to 
be  specially  recognized  and  provided  for  in  Working  Plans,  and  perhaps  planted. 

lbs. 

W  1065.     Tinnevelly  (some  sapwood)  (Beddome) 46 

W  3155.  „         (beartwood  only) 58 

W  4031,  4290.    Tinnevelly  (Brasier) 51  and  56 

W  4540.    Travancore  (Bourdillon) 55 

7.  BUCHANANIA,  Roxb. 

Nine  species.  One  is  common  almost  all  over  India ;  another  frequent  in  South 
India,  with  a  third  less  common;  the  rest  are  all  Burmese  or  Andaman  trees. 
B.  ctcuminataf  Turcz ;  Fl.  Br.  Ind.  ii.  24 ;  Kurz  For.  Fl.  i.  308,  is  a  common  tree  in 
Tenasserim.  B.  platyneura,  Kurz ;  King  in  Journ.  As.  Soc.  Beng.  Ixv.  ii.  748,  is  a 
common  tree  in  the  Andaman  and  Nicobar  Islands.  B.  lanci/olia,  Hoxb.  Fl.  Ind.  ii.  386 ; 
Fl.  Br.  Ind.  i.  24 ;  Kurz  For.  Fl.  i.  309 ;  Vern.  Thinbaung,  Burm.,  is  a  large  evergreen 
tree  of  tropical  forests  in  Chittagong,  Arracan,  Burma  and  the  Andamans.  B,  lanceoJatay 
Wight ;  Fl.  Br.  Ind.  ii.  24,  is  a  small  tree  of  deciduous  forests  in  Travancore.  B.  glahra^ 
Wall. ;  Vern.  Thittwety  Burm.,  B,  luctda,  Blume  (B,  arborescens,  Bl. ;  Kurz  For.  Fl. 
i .  308),  and  B.  Idxifloraf  Kurz,  are  Burmese  trees. 

Wood  greyish-brown,  moderately  hard.  Pores  large,  scanty, 
prominent  on  the  vertical  sectiona  Medullary  rays  numerous,  fine, 
reddish. 

1.  B.  latifolia,  Roxb.  Fl.  Ind.  ii.  385  ;  FL  Br.  Ind.  ii.  23  ;  Bedd.  Fl.  Sylv.  t.  166 ; 
Brandis  For.  Fl.  127 ;  Kurz  For.  Fl.  i.  307 ;  Talbot  Bomb.  List  62.  Vern.  Chtrauli^ 
Pb. ;  FicU,  paycUa,  muridf  katbhilatva,  Grarhwal ;  Fia/Ty  peirah,  perua,  Oudh ;  Achar, 
char,  chironji,  C.P. ;  Saraka,  herka,  Gondi ;  Taro^  Kurku ;  Ckaru,  Uriya ;  Pardp, 
Sonthal ;  Chdr,  Merwara ;  Kat  mad,  atTna,  mordla,  Tam. ;  Chara,  chinna  moral,  morli, 
Tel. ;  Charwari,  Hyderabad ;  Nurkul,  murkalu,  Kan. ;  Sir,  Bhil ;  Fyal,  charoU, 
Bombay ;  Jam  mamidi,  Palkonda ;  Tartim,  K61 ;  FiaZ,  Bhumij ;  Feea,  Kharwar ; 
Mtingapera,  Mai. ;  Mora  kangi,  mura,  Trav.  Hills ;  Lonho,  Burm. 

A  tree,  leafless  only  for  a  short  time.  Bark  1  in.  thick,  dark  grey, 
sometimes  nearly  black,  rough,  tessellated  with  regular  "  boss  "-like 
prominences.  Wood  greyish-brown,  moderately  hard,  with  a  small 
dark-coloured  heartwood.  Pores  large,  round  or  oval,  scanty,  fre- 
quently subdivided,  prominent  on  a  vertical  section.  MedvUary  rays 
\Qij  numerous,  fine,  reddish,  uniform  and  equidistant,  bent  outwards 
where  they  touch  the  pores,  and  giving  a  silver-gi-ain  of  narrow  dark- 
coloured  plates. 

Dry  forests  throughout  India  and  Burma ;  in  North- West  India  from  the  Sutlej  to 
Nepal,  ascending  to  3000  ft.  and  common  both  in  the  S^  forests  and  on  dry  outer 
Himalayan  and  Siwalik  slopes ;  Central  Provinces,  Behar,  Chota  Nagpore,  Orissa,  the 
Oircars,  the  Mahratta  country,  Deccan  and  Camatic ;  open  and  dry  forests  especiidly 
with  "  Eng  "  all  over  Burma. 

Its  characteristic  bark  makes  this  tree  conspicuous  wherever  it  is  found.  On  dry 
hills  like  the  Siwalik  Range  it  is  very  useful  in  covering  the  ground,  and  it  is  equally 
at  home  on  newly  formed  landslips  as  on  gentle  slopes  with  fairly  good  soil.  The  wood 
is  of  poor  quality,  and  I  do  not  remember  to  have  seen  it  used,  or  known  it  to  be  in 
demand,  even  as  fuel.  Brandis,  however,  says,  *'  Used  for  boxes,  bedsteads,  bullock- 
'  yokes,  doors,  window-frames,  tables  and  the  like ; "  and  Beddome  also  says  it  is  used 
for  bullock-yokes  and  other  purposes  and  for  charcoal.  Brandis  says  the  wood  will 
stain  clothes  unless  polished,  and  that  the  bark  is  used  for  tanning.  It  gives  a  gum 
copiously  in  large  irregular  pieces ;  this  gum  is  only  partially  soluble  in  water  (about 
10  per  cent,  insoluble),  but  what  is  soluble  gives  a  good  mucilage,  and  it  has  been 
reported  as  likely  to  be  useful  for  cheap  manufacturing  purposes,  and  valued  at  208. 
per  cwt.  The  fruit  has  an  edible  kernel,  eaten  by  hill  tribes  in  Central  India,  also  by 
Europeans  sometimes  for  dessert,  and  used  in  native  sweetmeats.    The  kernels,  which 
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resemble  Pistacliio  nuts,  are  the  part  eaten  :  they  also  give  an  oil.  Analysis  of  the 
wood  ashes  gave  1*44  per  cent,  ash  in  100  lbs.  steam-dry  wood ;  and  of  the  ash  33  per 
cent,  proved  to  be  calcium  carbonate,  27  per  cent,  magnesium  carbonate  and  20  per 
cent,  potassium  and  sodium  compounds. 

Brandis  (Burma  List,  1862,  No.  108)  gives  W  =  36  lbs. ;  Bourdillon  gives  also 
36  lbs.  and  P  =  452  ;  the  specimens  give  an  average  of  33  lbs. 

Ibi. 

0    245.    Garhwal  (1868) 35 

C  1124.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .29 

C  2751.  Moharli            „               „            (Brandis)      ....    36 

C  2763.    Melghdt,  Berar  (Brandis) — 

C  1249.    Gumsdr,  Madras  (Dampier) 32 

C  3532.    Khurdha  Forests,  Orissa  (Gamble) 34 

C  4216.  Ganjam  Forests  (Gamble)        .        .        .        .        .        .        .31 

2.  B.  angrustifolia,  Roxb.  Fl.  Ind.  ii.  386;  Fl.  Br.  Ind.  ii.  23;  Bedd.  Fl.  Sylv. 
Ixxix. ;  Talbot  Bomb.  List  62 ;  Trimen  Fl.  Ceyl.  i.  386.  Vern.  Sara^  chara,  pedda- 
mof*dl%,  Tel. 

A  tree.  Bark  black-brown,  J  to  |  in.  thick,  rough,  tessellated  with 
deep  irregular  cracks.  Wood  greyish-brown,  moderately  hard.  Pores 
large,  scanty,  sometimes  subdivided.  MedvZlary  rays  very  numerous, 
uniform  and  equidistant,  the  distance  between  them  less  than  the 
transverse  diameter  of  the  porea 

South  India,  in  the  forests  of  the  Deccan  and  Camatic,  also  in  the  Konkan  and 
South  Mahratta  country ;  dry  forests  in  Travancore ;  low  country  of  Ceylon,  where 
scarce.    It  is  chiefly  found  on  dry  hill  slopes. 

The  wood  is  not  used.  The  nuts  are  eaten  in  the  same  way  as  those  of  B,  latifolia, 
to  which  they  are  superior.  When  freshly  extracted,  the  kernels  are  excellent,  but 
they  soon  get  rancid  if  kept ;  like  Pistachio  nuts,  they  are  usually  eaten  roasted.  They 
are  known  as  "  Sara  jpappu  *'  in  the  Deccan. 

IlM. 

D  4229.    Ouddapah  Forests  (Higgens) 43 

8.  MELANORRHCEA,  Wall. 

Contains  two  species :  that  here  described  and  M,  glabra.  Wall. ;  Fl.  Br.  Ind.  ii.  25 ; 
Kurz  For.  FL  i.  317 ;  Vern.  Thitsiy  Barm.,  a  tree  of  Tenasserim. 

1.  M.  USitata,  Wall. ;  Fl.  Br.  Ind.  ii.  25  ;  Kurz  For.  Fl.  i.  318.  The  Varnish 
Tree  of  Burma.  Vern.  Kheu,  Manipur ;  Thitsi,  Burm. ;  Soothan,  Talcing ;  Kidhongy 
Karen. 

A  deciduous  tree.  Bark  dark  grey.  Wood  dark  red  with  yellow- 
ish streaks,  turning  very  dark  after  long  exposure ;  very  hard.  Pores 
moderate-sized,  scanty,  often  subdivided  ;  each  pore  or  group  of  pores 
enclosed  in  a  small  patch  of  light  tissue.  Medullary  rays  very  fine, 
wavy,  very  numerous.  Numerous  undulating,  often  interrupted,  very 
narrow,  concentric  lines  of  soft  tissue,  unequally  distributed  in  the 
wood. 

Manipur  and  Burma,  chiefly  in  open  forests  like  those  of  Eng,  rare  in  dry  forests. 

This  tree  also  gives  a  handsome  wood  worthy  of  being  better  known  and  in  more 
demand.     It  is  heavier  than,  but  not  unlike  that  of  Oluta. 

The  following  experiments  have  been  made  to  determine  the  weight  and  transverse 
strength : — 

Weight 
in  lbs.  VAlae  of  P. 

Benson  in  Burma,  with  bars  3'  x  1-4"  x  1-4",  found  .        .    61  526 

Skinner,  in  1862,  No.  91    .        .        .        .  „      .        .61  514 

Brandis'  Burma  List,  1862,  No.  44,  also  Kurz,     „      .        .    54  — 

The  wood  is  used  for  tool-handles,  anchor  stocks,  and  has  been  recomm<erci^<^  \icst 
building,  railway  sleepers,  gun-stocks  and  other  purposes  (Kutz).    It.  ^^^^^  ^  W"m^ 
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vamisb,  used  to  cover  buckets  to  make  them  watertight.    This  vanish  is  used  by  the 

Burmese  in  lacquer-work,  as  size  in  gilding,  for  writing  in  palm-leaf  books  and  other 

purposes.    It  has  been  used  as  medicine  as  an  anthelmintic  with  success  (see  also 

Brandis  in  Ind.  For.  i.  362,  also  Ind.  For.  xviii.  Appx.). 

lbs. 

B    551.    Moulmein,  Burma  (Seaton) 56 

B  2518.    Burma  fBrandis,  1862) 62 

Nordliuger's  Sections,  vol.  8  (Tab.  V.  5). 

B  3704,  sent  by  H.  C.  Hill  from  Tenasserim  in  1882  under  the  name  Thitsibo,  is 
clearty  the  wood  of  a  Melanorrhcea,  and  differs  only  from  that  of  M.  usitaia  by  being 
rather  lighter  coloured,  and  havine  the  pores  more  scanty  and  the  concentric  lines 
further  apart.     It  may  belong  to  M,  gltibra.  Wall. 

9.  SWINTONIA,  Griff. 

Three  species.  8.  Griffithii,  Kurz  and  S,  Hel/eri,  Hook.  f. ;  Fl.  Br.  Ind.  ii.  26 ; 
Kurz  For.  Fl.  i.  316,  are  large  evergreen  trees  of  Tenasserim,  the  latter  extending  to 
the  Andaman  Islands. 

I.  S.  Schwenckll,  Teysm.  and  Binnend.;  Fl.  Br.  Ind.  ii.  26;  Kurz  For.  Fl.  ii. 
316.  Vem.  Boilam,  hoilsur^  Beng. ;  Sambting,  sanginphroo,  Magh ;  Shibikaj  Chaknia  ; 
Thayethin,  thayetsan,  Burm. 

A  tall  tree  with  cylindrical  bole.  Bark  grey,  often  nearly  white, 
smooth  but  with  shallow  vertical  fissures,  i  in.  thick.  Wood  greyish- 
white,  soft,  even-grained.  Pores  moderate-sized,  scanty.  Medullary 
Quya  moderately  broad  to  broad,  long,  numerous,  regular,  giving  a 
conspicuous  silver-grain. 

OhittagoDg  and  Burma,  along  rivers  aod  in  tropical  forests. 

In  the  Cbittagong  forests,  this  is  one  of  the  most  conspicuous  trees,  especially  along 
the  banks  of  the  Ejtmafuli  river.  Its  tall  grey  straight  bole,  often  as  high  as  80  ft. 
without  a  branch,  and  its  spreading  head,  make  it  very  conspicuous.  In  the  cold  season 
the  foliage  has  a  tinge  of  red.  The  wood  seems  of  fair  quality  for  a  soft  wood.  Major 
Lewin  says  it  lasts  better  than  other  woods  in  salt  water. 

lbs. 

E  1964.    Chittagong  Hill  Tracts  (Chester) —(lost) 

E4885.  „  „  (Stebbing)  ....    38  (doubtful) 

E4927.  „  „  (A.H.  Mee)       ....    46 

The  last  a  fine  specimen,  from  which  the  description  is  taken. 

10.  SOLENOCARPUS,  W.  and  A.  S,  indica,  W.  and  A. ;  Fl.  Br.  Ind.  li.  27 ; 
Bedd.  Fl.  8ylv.  Ixxix.  t.  233;  Talbot  Bomb.  List  62,  is  a  tree  of  the  hills  of  Western 
India,  from  the  evergreen  forests  of  Tellapur  in  N.  Eanara  to  the  Palghdt,  Anamalai 
and  Tinnevelly  hills  up  to  2500  ft. 

II.  TAPIRIA,  Juss.  This  genus  only  contains  one  climbing  shrub  of  the  Eastern 
Himalaya  and  Eastern  Bengal  down  to  Chittagong.  T,  hirsuta^  Hook.  f. ;  Fl.  Br.  Ind. 
ii.  28;  Kurz  For.  Fl.  i.  320;  Gamble  Darj.  List  24;  Vem.  Mashtd,  Nep. ;  JRenchilinf/^ 
Lepcha. 

12.  ODINA,  Roxb. 

1.  0.  Wodier,  Roxb.  Fl.  Ind.  ii.  293 ;  Fl.  Br.  Ind.  ii.  29 ;  Bedd.  Fl.  Sylv.  t.  123 ; 
Brandis  For.  Fl.  123 ;  Kurz  For.  Fl.  i.  321 ;  Gamble  Darj.  List  24 ;  Talbot  Bomb. 
List  62 ;  Trimen  Fl.  Ceyl.  i.  318.  Vem.  KiamU,  kimuU  kamldi,  kashmala,  jhingan^ 
mowen,  mohin,  moyen,  moyna,  gmyan,  Hind. ;  Jigiuiy  Oudh ;  Garja^  Bijeragogarh  ; 
Bara  dabdahbi,  haUoraVy  Nep. ;  Jiyal^  lohar  hhadiy  Beng. ;  Ooh,  Ajmere ;  6ro/,  Mer- 
wara ;  Wodier ^  vrndct  uthi^  odt,  Tam. ;  Oumpini,  gumpina^  gumpna^  dumpini,  dumpri, 
dumper,  Tel. ;  Kaihra^  gumpri,  gharri,  Gondi ;  Kekeda,  Kurku ;  Shimtiy  pwiil,  gojal, 
Kan. ;  Moi,  mofa,  moye,  shinibat,  shimti,  Mar. ;  Kalasan^  Mai. ;  Jir,  jiydl,  Monghyr ; 
Dowkaf  Son  thai,  K61 ;  Dowkagia^  Bbumij  ;  ifot,  Uriya ;  Dope,  Khond ;  Hntingpyoing, 
Magh  ;  Nahe,  hnabe,  Burm. ;  Bik,  Cingh. 
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A  moderate-sized  or  large  deciduous  tree.  Bark  ^  in.  thick,  com- 
paet,  grey,  smooth,  exfoliating  in  small  irregular  plates.  Wood 
moderately  hard,  close-grained;  sapwood  large;  heartwood  light 
red  when  fresh  cut,  turning  reddish-brown  on  exposure.  Pores 
moderate-sized,  uniformly  distributed,  scanty,  often  subdivided.  Me- 
dullary rays  fine,  short,  bent  where  they  touch  the  pores. 

Dry  forests  in  most  parts  of  India  and  Burma ;  from  the  Indus  eastwards  it  is  foimd 
in  the  Lower  Himalaya  and  along  valleys  up  to  4000  ft.,  also  in  the  sub-Himalayan 
forests,  away  to  Assam ;  throughout  Central  India,  the  East  and  West  Coast  regions 
and  South  India,  especially  in  dry  places ;  all  deciduous  forests  in  Burma ;  Ceylon  and 
the  Andaraans ;  very  commonly  planted. 

In  dry  localities  this  is  merely  a  small  tree  of  somewhat  ungainly  appearance,  the 
ungidnliness  often  accentuated  by  the  knobs  on  the  stem,  the  result  of  tappings  for  gum. 
But  in  places  where,  as  in  the  Sil  forests  and  mixed  forests  at  the  foot  of  the  hills,  it 
meets  with  more  moisture  and  more  companions,  it  grows  into  a  handsome  spreading 
tree;  and  it  is  only  then  that  its  really  valuable  heartwood  is  formed  in  sufficient 
amoimt  to  be  useful. 

The  following  experiments  have  been  made  to  determine  the  weight  and  transverse 
strength : — 

Weight 

in  lbs.       VAlue  of  P. 

Skinner,  No.  101, 1862 found  50  821 

Benson,  Burma  wood,  bars  3'  x  1-4"  x  1*4"        .        .        „  60  281 

Brandis,  No.  46,  Burma  List,  1862      .        .        .        .        „  65  — 

Bennett^  No.  11,  1872,  3  experiments  with  bars  3'  x  1  eg  aq^ 

H.  H.  O'ConneU,  1886*  Madras   !!!'.*.„       64  — 

Bourdillon,  Travancore,  1896 „       60  673 

Specimens  examined  average 48  — 

The  wood  is  used  for  spear-sbafts,  scabbards,  wheel-spokes,  cattle-yokes,  oil-pressea 
and  rice-pounders ;  it  might  be  good  for  cabinet  work  (Brandis).  It  has  been  tried  for 
sleepers  both  in  Madras  and  in  the  Oudh  and  Rohilkhand  Line,  but  has  not  succeeded. 
The  tree  is  pollarded  for  fodder,  especially  for  elephants ;  its  bark  is  used  for  tanning ; 
it  gives  a  brown,  clear,  brittle  gum  used  by  the  Nepalese  as  paper-sizing,  by  weavers  in 
cloth-printing,  and  in  native  medicine.  With  regard  to  this  gum.  Captain  Campbell, 
writing  from  Kumaon,  says,  **  It  sells  at  R8.2  per  maund,  and  is  used  in  mixing  with 
'  lime  when  whitewashing ;  it  is  also  used  for  pasting,  and  is  exported  annually  to  the 
*  amount  of  about  100  maunds  from  Garibolchand  forest  in  the  Kumaon  Bhabar."  The 
gum  is  found  in  irregular  angular  or,  more  often,  rounded  pieces  obtained  by  making 
shallow  tfhort  cuts  all  over  the  bark.  Specimens  examined  at  the  Imperial  Institute  in 
1895  were  found  to  be  soluble  in  twice  their  weight  of  water,  and  to  have  about  three- 
fourths  of  the  viscosity  of  a  similar  solution  of  gum  arable.  They  were  valued  at  20». 
to  25s.  per  cwt.,  so  that  the  gum  is  undoubtedly  an  important  one. 

The  wood,  like  that  of  Sdl  (pp.80, 81), is  frequently  attacked  by  the  Cerambycid  beetle, 
JPlocederus  ohesus,  Daporet,  the  larva  of  which,  when  pupating  inside  the  wood,  forms 
a  hard  egg-like  cocoon,  over  1  in.  long  and  of  an  oblong,  somewhat  flattened  shape. 

Odina  is  often  grown  as  an  avenue  tree,  but  has  the  disadvantage  of  being  leaflesa 
in  the  hot  season.  I  have,  however,  seen  it  along  roads  in  Madras,  in  leaf,  at  that 
season,  and  this  seems  to  demand  inquiry.  It  is  easily  propagated  either  by  seed  or  by 
cuttings,  but  seeds  must  be  sown  at  once  and  not  kept,  as  they  rapidly  lose  vitality. 

lbs. 
H  3049.    Kumharsen,  Sutlej  Valley,  2500  ft.  (sapwood)  (Gamble) .        .    35 

P    447.    Ajmere 43 

P  3225.    Nagpahar,  Ajmere — 

0    226.    Garhwal  (1868) 38 

0  2992.  „      (1874) 41 

C    202.    Mandla,  C.P.  (1870) 38 

C  1103.    Ahiri  Reserve,  C.P.  (R.  Thompson) 48 

C  3529.     Khurdha  Forests,  Orissa  (Gamble) 66 

D4246.    Nallamalai  Hills,  Kumool      „ 47 

E    661.    Bamunpokri,  Darjeeling  Terai  (Manson) 46 


220  A  MANUAL  OF  INDIAN   TIMBERS 

lbs. 

E2342.    Bamunpokri,  Darjeeling  Terai  (Gamble) 48 

E1399.    Chittagong  (Chester) 44 

E1965.  „  „  61 

B  1414.    Tharrawaddy,  Burma 64 

B2517.    Burma  (Brandis,  1862) .35 

B    516.    Andaman  Islands  (Geo.  Barwell) 60 

Nordlinger's  Sections,  vol.  9  (Tab.  V.  6). 

13.  PARISHIA,  Hook.  f.  P.  xnsignis.  Hook.  f. ;  Fl.  Br.  Ind.  ii.  30 ;  Kurz  For. 
Fl.  i.  318,  is  a  large  evergreen  tree  of  Tenasserim  and  the  Andaman  Islands. 

14.  SEMECARPUS,  Linn.  f. 

About  24  species,  no  less  than  12  of  which  are  endemic  Ceylon  trees,  mostly  rare. 
8,  suhpandttriformiSf  Wall. ;  Fl.  Br.  Ind.  ii.  35 ;  Kurz  For.  Fl.  i.  313,  is  a  tree  of  the 
mixed  forests  of  Chittagong  and  Arracan.  S.  mbspatulata,  King  in  Joum.  As.  Soc. 
Beng.  Ixv.  ii.  12,  is  a  small  tree  of  Upper  Burma.  S.  pandurata,  Kurz  For.  Fl.  i.  312 ; 
Vern.  Che,  Burm.,  is  a  common  tree  in  the  upper  mixed  forests  of  Burma,  with  a  wood 
and  fruit  similar  in  properties  to  those  of  S.  Anacardiuni,  which  it  replaces.  The  rest, 
except  those  here  described,  are  more  or  less  scarce  trees  of  Burma  and  the  Audamans. 

1.  S.  Anacardium,  Linn,  f.;  Fl.  Br.  Ind.  ii.  30;  Roxb.  Fl.  Ind.  ii.  83;  Bedd.  Fl. 
Sylv.  t.  166 ;  Brandis  For.  Fl.  124 ;  Kurz  For.  FL  i.  312 ;  Gamble  Darj.  List  25 ; 
Talbot  Bomb.  List  62.  The  Marking-nut  tree.  Vern.  Bhilatua,  bheyla.  Hind. ; 
Bhalai,  Nep. ;  JBhela,  hhdatuki,  Beng. ;  BhalUa,  Uriya ;  Kongki,  Lepcha ;  Bawarce, 
Giro ;  Soso,  Sonthal,  K61 ;  Bhilwa,  Baigas ;  Shidi,  Palkonda ;  Choso,  MeJghdt ;  Kokha, 
hiba,  Gondi ;  Shaing,  shayrang,  shengkotta,  thembarai,  Tam. ;  e/trt,  jidi,  nellorjedi, 
Tel. ;  Bibha,  bibu,  Mar. ;  Gheru,  kari  gheru,  ger,  Kan. ;  Sambiri,  Trav.  Hills ;  B^wa, 
bibu.  Mar. 

A  deciduous  tree,  bark  ^  in.  thick,  dark  brown,  rough,  exfoliating 
in  very  irregular  inner  patches ;  inner  baxk  fibrous.  Wood  greyish- 
brown,  often  with  yellow  streaks,  soft,  no  annual  rings.  Pores  scanty, 
moderate-sized,  frequently  subdivided,  well  marked  on  a  vertical  sec- 
tion, sometimes  joined  by  lines  of  soft  tissue.  Medullary  rays 
numerous,  moderately  broad,  reddish ;  prominent  in  the  silver-grain 
as  long,  narrow,  dark-coloured  plates. 

Sub-Himalayan  tract  from  beyond  the  Sutlej  eastwards,  ascending  to  3500  ft. ; 
nowhere  gregarious,  but  scattered  in  grass  lauds  or  in  forests,  extending  to  Chittagong, 
but  not  to  Burma  or  to  Ceylon. 

The  tree  is  easily  recognized  in  forest  by  its  large  leaves  and  by  the  fruits,  which 
consist  of  an  oblong  oblique  drupe  with  a  thick  black  pericarp,  between  the  layers  of 
which  are  the  cells  containing  the  corrosive  juice  which  forms  the  marking-ink.  The 
ink  is  improved  \y  the  addition  of  lime-water.  The  drupe  is  seated  on  a  yellow 
astringent  hypocarp,  which  is  sometimes  eaten,  usually  either  dried  or  roasted.  The 
green  fruit  is  poimded  and  made  into  birdlime  (Bedd.).  The  tree  gives  a  brown  gum  of 
uttle  or  no  value. 

Weight  42  lbs.  per  cubic  foot  (Brandis) ;  37  lbs.  (Wallich,  Anacardium  latifolium. 
No.  4) ;  27  lbs.  (Kyd) ;  the  average  of  specimens  examined  gave  37  lbs.  Kyd's  experi- 
ments with  bars  of  Assam  wo^  2'  x  1"  X  1"  gave  P  =  197 ;  Bourdillon  found 
W  =  35  lbs.,  P  =  230.    The  wood  contains  an  acrid  juice  which  causes  swelling  and 

irritation,  and  timber-cutters  object  to  felling  it ;  it  is  not  used. 

Ibe. 

C  1157.    Ahiri  Eeserve,  Central  Provinces  (R.  Thompson)     .  .44 


C2746.  Moharli  „  „  (Brandis) 

E   578.  Khookloong  Forest,  Darjeeling  Terai  (Manson) 

E    627.  Bamunpokri    „  „  m        • 

E2341.  „  „  „  (Gamble) 


40 
39 
30 
33 


The  Ahiri  specimen,  C  1157,  has  pores  joined  by  irregularly  shaped  soft  tissue  across 
the  medullary  rays,  and  has  a  harder  and  closer-grained  wood  than  the  Darjeelinfi; 
specimens ;  the  bark  is,  however,  that  of  S.  Anacardium,  and  there  is  no  reason  to 
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doubt  its  identity.    The  specimens  from  Darjeeling  are  marked  by  the  absence  of  the 
lines  of  soft  tissue  joining  the  pores. 

2.  S.  travancorica,  Bedd.  PI.  Sylv.  t.  232  ;  Fl.  Br.  Ind.  ii.  31.  Vern.  Natu 
shengoti,  hatha  shengkotta,  Tam. ;  Then  chera,  Trav.  Hills ;  Shera^  Kader. 

A  very  large  tree.      Wood  grey  or  greyish-white,  soft.     Pores 

moderate-sized  to  large,  scanty.     MedvUary  rays  brown,  moderately 

broad,  short. 

Moist  forests  of  the  Travancore  and  Tinnevelly  Ghdts  at  2-3000  ft. 
The  fruit  has  the  same  properties  as  that  of  S,  Anacardium.    Bourdillon  gives 
W  =  28  lbs.,  P  =  425  ;  the  specimens  give  an  avenge  weight  per  cubic  foot  of  26  lbs. 

lbs. 

W4292.    Tinnevelly  (Brasier) 22 

W4602.    Travancore  (Bourdillon)         .        .        .        ...        .        .30 

8.  S.  auriculata,  Bedd.  Fl.  Sylv.  under  t.  232;  Ic.  PL  Ind.  Or.  1. 187;  Fl.  Br. 
Ind.  iL  32.    Vern.  Vdleicharie,  Tam. 

A  large  tree.  Wood  reddish-grey,  soft.  Pores  moderate-sized  and 
large,  often  subdivided,  prominent  on  a  radial  section.  MedvJlary 
rays  fine,  moderately  numerous,  bent  where  they  touch  the  pores. 

GhiLts  of  Tinnevelly  and  Travancore,  up  to  2000  ft.,  discovered  by  Mr.  Hayne. 

Bourdillon  gives  W  =  28  lbs.,  P  =  404. 

lbs. 

W  4616.    Travancore  (Bourdillon) 25 

15,  DRIMYCARPUS,  Hook.  f. 

1.  D.  racemosus,  Hook.  f.  in  Fl.  Br.  Ind.  ii.  36 ;  Kurz  For.  Fl.  i.  314 ;  Gamble 
Darj.  List  26.  Holigama  racemosa,  Roxb.  Fl.  Ind.  ii.  82.  Vern.  Kagi,  Nep. ;  Brong, 
Lepcha;  TeZ^ur,  Beng. ;  Amdali^AaB,;  (JhenganeySanga%pru^sangryn,lAsu^\  Amjowr^ 
Sylhet. 

A  large  evergreen  tree.  Wood  greyish-yellow,  hard,  close-grained. 
Pores  large  and  moderate-sized,  sometimes  subdivided,  each  pore  in  a 
narrow  white  ring.  Medullary  rays  short,  moderately  broad,  uniform 
and  equidistant,  joined  by  innumerable  faint,  transverse  lines. 

Eastern  Himalaya  at  2-6000  ft. ;  Ehasia  Hills  and  Sylhet  to  Cbittagong  ;  tropical 
forests  of  the  Pegu  Yoma ;  Andaman  Islands. 

The  wood  is  used  occasionally  in  Assam  for  canoes  and  planking ;  in  Chittagong  for 
boats,  for  which  it  is  one  of  the  woods  most  employed.    Major  Lewin  says  that  &ata 

50  ft.  long  and  9  ft.  in  girth  are  sometimes  cut. 

ibe. 
E  722.    Chittagong  (Chester) 61 

16.  HOLIGARNA,  Ham. 

Five  species.  H.  ferruginea,  March. ;  Fl.  Br.  Ind.  ii.  37 ;  Vern.  Charei,  karun 
charei,  Tam. ;  Chera,  Mai.,  is  a  large  tree  of  evergreen  forests  and  near  water  in  the 
Western  Ghdts  from  Coorg  to  Travancore.  Bourdillon  says  it  has  a  white  wood  with 
black  acrid  blistering  juice.  H.  Grahamii,  Hook.  f.  in  Fl.  Br.  Ind.  ii.  37  ;  Talbot 
Bomb.  List  63,  is  a  tree  of  the  Western  Coast  in  the  Konkan  and  N.  Kanara,  common 
from  Ainshi  Gh^t  southwards,  on  to  Travancore.  On  the  subject  of  the  acrid  juice 
given  by  the  Holigamas,  cf.  D.  Hooper  in  Pharm.  Journal,  June,  1895  (also  Ind.  For. 
xxL  478). 

Wood  soft,  greyish.  Pores  large,  prominent  on  a  vertical  section. 
MeduUary  rays  fine,  short,  not  prominent. 

1.  H.  Arnottiana,  Hook.  f.  in  Fl.  Br.  Ind.  ii.  36 ;  Talbot  Bomb.  List  63.  H,  Jongi- 
folia,  W.  and  A. ;  Bedd.  Fl.  Sylv.  t.  167.  Vern.  Kagira^  holigaVf  hoolgeri,  kootiqkexi^ 
Kan. ;  Sudrdbilo,  Mar. 
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A  large  tree.  Wood  light  grey,  soft,  light.  Pores  largfe,  scanty, 
often  subdivided,  prominent  on  a  vertical  section.  Medullary  rays 
fine,  short,  not  numerous. 

Western  Coast,  in  the  forests  near  the  sea  and  on  the  Ghdts  behind,  in  the 
Eonkan,  Kanara,  Malabar  and  Nilgiris. 

Beddome  says  he  understands  that  the  wood  is  sometimes  used  for  house-buildins; 

and  to  make  boats.    The  wood  ^ves  a  very  acrid  black  juice,  which  is  used  as  a 

varnish.    Bourdillon  gives  W  =  27  lbs.,  P  =  343.     Graham-Anderson  says  that  toddy 

cats  are  fond  of  the  fruit. 

lbs. 

W4676.    Travancore  (Bourdillon) 23 

2.  H.  Beddomei,  Hook.  f.  in  Fl.  Br.  Ind.  ii.  38. 

An  enormous  tree.  Wood  precisely  similar  to  that  of  H. 
Amottiama, 

Western  Gh^ts,  Anamalai  and  Travancore  Hills. 

lbs 

W4715.    Travancore  (Bourdillon) 26 

W  4603  from  Travancore  (Bourdillon)  is  the  wood  of  a  species  of  Holigama 
(perhaps  H.  ferruginea,  March!).  Wood  soft,  reddish-grey.  Pores  large,  scanty. 
MedvUary  rays  moderately  broad,  not  numerous,  reddish,  giving  a  pretty  silver-grain. 
W  =  30  lbs.    Bourdillon  gives  W  =  22  lbs.,  P  =  418. 

8.  H.  Helferi,  Hook.  f.  in  Fl.  Br.  Ind.  ii.  37  ;  Kurz  For.  Fl.  215.  K  longi/olia, 
Boxb.  Fl.  Ind.  ii.  80;  FJ.  Br.  Ind.  ii.  37  (fide  Kurz  and  Engler).  Vern.  Barola, 
Beng. ;  Khreik^  Magh. 

An  evergreen  tree.  Wood  grey,  with  yellowish  streaks,  soft. 
Pores  moderate-sized,  often  subdivided,  uniform,  scanty,  prominent 
as  dark  lines  on  a  vertical  section.  Medullary  rays  fine,  white,  short, 
equidistant. 

Forests  of  Chittagong  and  Burma,  chiefly  along  streams. 

Wood  not  used.  It  contains  a  black  acrid  exudation  which  raises  blisters,  and  is 
much  dreaded.  The  Maghs  who  were  with  me  when  I  cut  the  specimen  at  first 
refused  to  touch  it  or  to  have  it  in  the  canoe  with  us. 

E  3287.    Binkheong  Forest,  Chittagong  Hill  Tracts  (Gamble). 

17.  NOTHOPEGIA,  Bl. 

Three  species.  N,  travancorica,  Bedd.  and  N,  aureo-fulva,  Bedd. ;  Fl.  Br.  Ind.  iL  40, 
are  trees  of  Travancore  and  Tinnevelly,  the  latter  occurring  also  in  S.-E.  Wynaad. 

1.  N.  Colebrookiana,  Bl. ;  Fl.  Br.  Ind.  ii.  40 ;  Bedd.  Fl.  Sylv.  t.  164 ;  Talbot 
Bomb.  List  63 ;  Trimen  Fl.  CeyL  i.  326.    Vern.  Amheri^  Bombay  ;  Bala^  Cingh. 

A  tree.  Bark  thin,  brown,  rather  shining,  cracked  in  irregular 
flakes.  Wood  pinkish-yellow,  with  a  satiny  lustre,  hard,  close- 
grained.  Pofres  small,  scanty,  evenly  distributed,  joined  by  narrow, 
wavy,  pale  concentric  lines.     MedvUary  rays  fine,  pale,  numerous. 

Eastern  and  Western  Ghdts  and  hills  of  the  Deccan  ;  on  the  east,  on  Mahendragiri, 
N.  Circars,  4000  ft.,  and  at  similar  elevations  southwards ;  on  the  west,  in  the  ever- 
green  forests  of  the  Eonkan  and  N.  Kanara,  and  south  to  the  Nilgiris  and  Travancore, 
up  to  5000  ft. ;  moist  region  of  Ceylon. 

The  wood  is  strong,  but  scarce  and  not  used.    The  fruit  is  like  a  plum,  edible. 

lbs. 

D3860.    Horsleykonda,  Cuddapah,  4500  ft.  (Gamble)    ....    62 

18.  CAMPNOSPERMA,  Thw.  C.  zeylanicum,  Thw.;  Fl.  Br.  Ind.  ii.  41 ;  Bedd. 
Fl.  Sylv.  1. 168  ;  Trimen  Fl.  Oeyl.  i.  326 ;  Vern.  Aridda,  Cingh.,  is  an  endemic  Ceylon 
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tree,  sometimes  gregarious,  found  in  the  moist  low  country,  and  haying  the  *'wood 

*  white,  smooth,  rather  light  and  soft,  coarse-grained,  of  little  use  except  for  tea-boxes, 

*  for  which  it  is  said  to  be  very  good "  (Tr imen).  No.  7,  Ceylon  Collection,  new 
(Mendis)  is  '*  Aridda,**  and  may  be  this,  but  the  wood  is  greyish-brown  and  seems 
doubtful. 

Tribe  II.    SPONDIE  J!. 
19.  SPONDIAS,  Linn. 

Three  species.  S.  acuininata,  Roxb.  Fl.  Ind.  ii.  453 ;  FJ.  Br.  Ind.  ii.  42 ;  Talbot 
Bomb.  List  63 ;  Yern.  Amhut,  ambada,  Mar.,  is  a  handsome  tree  of  the  hills  of  West 
and  South  India.  Graham  says  it  is  found  in  the  Konkan  Hills  near  the  Eennery 
caves  and  in  N.  Kanara.  I  have  myself  seen  it  frequently  in  Wynaad.  It  is  used  occa- 
sionally as  shade  for  coffee,  and  is  probably  the  Gwoddan  of  Q-raham  Anderson^s  List, 
p.  7.  The  fruit  is  occasionally  eaten.  S.  dulcis,  Willd.,  the  **  Otaheite  apple  **  with 
a  large  fruit,  the  best  kinds  of  which  are  pleasant  to  eat,  is  sometimes  cultivated 
in  India. 

1.  S.  mangifera,  Pers.;  Fl.lBr.  Ind.  ii.  42;  Roxb.  Fl.  Ind.  ii.  451;  Bedd.  PI. 
Svlv.  t.  169 ;  Brandis  For.  FL  128 ;  Kurz  For.  Fl.  i.  322 ;  Gamble  Darj.  List  25 ; 
Talbot  Bomb.  List  63 ;  Trimen  Fl.  Ceyl.  i.  327.  The  Hog  Plum.  Vern.  Amra.  amara, 
ambodha,  Hind. ;  Anibar,  Oudh ;  Amara,  Nep.,  Ass. ;  Amne^  Beng. ;  RonchiUng^ 
Lepcha ;  Tongrang,  adai^  (Hro ;  Kat  mda,  ampallai,  Tarn. ;  Aravi  mamadi,  amatum^ 
Tel. ;  Kat  arnholam,  Mai. ;  Amh,  Mar. ;  Amte,  amate,  amti^  gwoddan,  Ean. ;  Eamd/ra, 
Gondi ;  Ambera,  Kurku ;  Ambota,  Uriya ;  Ambett,  leina,  Khond ;  Awhaday  Mar. ; 
Kataniha,  kekda^  Berar ;  Amhalamy  Mai. ;  Ainhayam,  mdmpuH,  Trav.  Hills ;  Emba- 
rdlay  Cingh. ;  Puli  illey  Kader ;  Gw^^  Burm. 

A  large  deciduous  tree.  Bark  smooth,  grey,  with  short,  shallow, 
longitudinal  wrinkles.  Wood  soft,  light  grey.  Pores  large^  numerous, 
often  subdivided.  Medvllary  rays  fine  and  moderately  broad,  at 
unequal  distances,  white,  prominent,  distinctly  marked  as  long  narrow 
plates  in  the  silver-grain. 

Dry  forests  in  many  parts  of  India  and  Burma,  nowhere  very  common  ;  from  the 
Salt  Bange  in  the  Pimjab  along  the  lower  Himalaya,  sub-Himalayan  tract  and  Himalayan 
valleys  to  Assam  and  Eastern  Bengal ;  Central  and  Western  and  Southern  India  and 
the  Deccan ;  mixed  forests  in  Burma  up  to  3000  ft. ;  Andaman  and  Cocos  Islands ; 
moist  low  country  of  Ceylon ;  often  planted. 

A  handsome  tree,  quickly  and  easily  grown,  the  leaves  recognized  by  the  intra- 
marginal  nerve.  The  wood  is  useless ;  Skinner,  No.  116,  gives  W  =  43  lbs.  and 
P  =  614 ;  Bourdillon  gives  W  =  22  lbs.  and  P  =  293 ;  the  specimens  give  an  average 
of  26  lbs.  It  gives  an  insipid  gum  somewhat  resembling  gum  arable,  but  darker. 
The  fruit  is  eaten,  more  usually  pickled  or  made  into  curries;  it  is  also  used  in 
medicine,  as  are  the  leaves.  The  Cerambycid  beetle,  Flocederus  obesus  (see  also  under 
Odina  Wodier),  often  attacks  the  wood ;  and  the  Chrysomelid  beetle,  Fodontia  14- 
putictata,  Linn.,  defoliates  the  tree,  doing  great  damage. 

lbs. 

C  2800.  Melghdt,  Berar  (Brandis) — ^ 

E    499.  Khookloong  Forest,  Darjeeling  Terai  (Manson)        .        .        .30 

E  1296.  Cachar  (Vern.  Tiindur) 21 

E  1497.  Sylhet  (Vern.  Sutrung) 25 

B    560.  Burma  (Ribbentrop) 29 

2.  S.  axillaris,  Roxb.  Fl.  Ind.  ii.  453 ;  Fl.  Br.  Ind.  i.  42.  S.  acuminata,  Gamble 
Darj.  List  25  (iwn  Roxb.),  Vern.  Labshi,  Nep. 

A  large  tree.  Wood  greyish- white,  soft,  pith  large.  Annual  rings 
marked  by  a  line.  Pores  moderate-sized  to  large,  often  subdivided, 
scanty.  Medullary  rays  few,  fine,  short,  making  a  marked  silver- 
grain. 

Nepal ;  hills  of  the  Sikkim  Himalaya  up  to  5000  ft. ;  Kachin  hills  of  Burma. 
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The  identification  of  the  Lahshi  has  long  heen  in  doubt^  but  has  now  been  finally 
settled  by  the  researches  of  Sir  G.  King  and  Dr.  D.  Prain.  The  wood  has  been  used 
for  tea-boxes,  and  the  fruit  is  eaten  by  Nepalese  and  Lepcha  hillmen. 

lbs. 

E48(H.    Darjeeling  Hills  (Prain) 25 

20.  DRACONTOMELUM,  Blume.  D.  mangi/erum,  Bl. ;  Fl.  Br.  Ind.  ii.  43 ; 
Eurz  For.  Fl.  i.  322,  is  a  large  evergreen  tree  found  in  the  tropical  and  upper  mixed 
forests  of  the  Andaman  Islands. 


Order  XXXIX.    COBIABIEiE. 
1.  CORIARIA,  Linn. 

C,  myrttfolioy  Linn.,  a  shrub  of  South  Europe  (Corroyere,  French),  has  leaves 
which  are  used  for  tanning  and  dyeing  leather ;  its  fruit  is  poisonous.  C,  sarmentosa, 
Forst,  is  a  New  Zealand  shrub,  the  fruit  of  which  is  made  into  wine  by  the  settlers. 

1.  C.  nepalensis.  Wall. ;  Fl.  Br.  Ind.  ii.  44 ;  Brandis  For.  Fl.  128.  Vem.  Masuri, 
makola^  Hind. ;  Litzaklo,  Sutlej  ;  Raselwa^  archarru,  pajerra,  Simla ;  Bhojinsi,  Nep. ; 
Mosroiy  gangeru,  gangara,  Jaunsar ;  Ayar,  Kumaon ;  Oogsa  makola,  Garhwal. 

A  deciduous  straggling  shrub  or  small  tree.  Bark  reddish-brown, 
rough.  Wood  grey,  hard,  beautifully  mottled ;  no  heartwood.  AnnuaZ 
ri/nga  distinct,  marked  by  a  belt  of  numerous  moderate-sized  pores  ; 
the  pores  of  the  outer  portion  of  the  annual*  rings  are  small  and 
often  joined  by  interrupted  concentric  bands  of  pale  tissue.  Me- 
dullary rays  very  broad,  making,  on  a  radial  section,  a  conspicuous 
and  handsome  silver-grain. 

Outer  Himalaya  from  the  Indus  to  Bhutan,  ascending  to  8000  ft.  in  the  west, 
and  to  11,000  ft.  in  Sikkim.    It  affects  chiefly  the  outskirts  of  the  forests. 

Growth  moderate,  5  to  6  rings  per  inch  of  radius.    Weight  47  lbs.  per  cubic  foot. 

The  wood  takes  a  good  polish,  and  is  very  handsomely  marked,  so  if  might  be  used 
for  boxes  and  small  articles.  At  present  it  is  only  used  for  firewood,  and  is  often  used 
as  such  about  Simla.    The  wood  contains  a  considerable  amount  of  tannin. 

The  fruit  is  occasionally  eaten,  and  the  branches  are  said  by  Stewart  to  be  browsed 
by  sheep,  but  I  do  not  remember  ever  to  have  noticed  the  fact,  though  I  know  the 
plant  well.  The  name  of  the  Hill  Station,  Mussoorie  (properly,  Masuri)  is  said  to  have 
been  caused  by  the  abundance  of  this  plant  on  the  site.  It  is  one  of  the  food-plants 
of  the  beautiful  swallow-tail  silk  moth,  Actias  Selene,  Hiibn.,  but  the  silk  is  of  poor 
quality. 

lbs. 

H      68.    Mashobra,  Simla,  7000  ft 48 

H2853.    Mahasu,        „       7500  ft.  (Gamble) 53 

H2886.    Nagkanda,    „       8000  ft.        „  41 


Order  XL.    MOBINOEiE. 

1.  MORINGA,  Juss. 

Wood  soft,  white.    Pores  large,  scanty,  usually  in  groups  of  two 
or  three.    Medullary  rays  short,  moderately  broad. 

1.  M.  pterygrosperma,  Gaertn. ;  Fl.  Br.  Ind.  ii.  45 ;  Bedd.  Fl.  Sylv.  t.  80 ; 
Brandis  For.  Fl.  129 ;  Kurz  For.  Fl.  i.  68 ;  Talbot  Bomb.  List  64.  Eyperanthem 
Moringa^  Roxb.  Fl.  Ind.  ii.  368.  The  Horse-radish  tree.  Vem.  Soanjiia,  sanjna, 
senjna,  se^'na,  ganjna,  scandal,  sohajna,  sainjan,  [Hind. ;  Sujuna^  Beng. ;  Sivanjeraj 
Bind;  Moonga^  Sonthal;  Mulgta,  K61;  Sefana^  Monghyr;  Muniyha,  Uriya;  Morungaf 
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Tarn.;    SaihaUf  sejan^  muaga^  mulaha^  Tel.;  Nuyyee,  aoogay,  Kan.;  DaintTia,  dan- 
thalSn,  Bonn. 

A  tree.  Bark  1  in.  thick,  grey,  corky,  with  longitudinal 
cracks.  Wood  soft,  white,  spongy,  perishable.  Wood  cefis  large, 
prominent.  Pores  large,  scanty,  oiten  subdivided  or  in  short  radial 
lines  of  two  or  three.  Medullary  rays  short,  fine  to  moderately 
broad ;  the  distance  between  them  less  than  the  transverse  diameter 
of  the  porps,  so  that  they  bend  when  they  pass  the  pores. 

Wild  in  the  sab-HimalayaQ  tract  from  the  Ghenab  to  Oadh,  very  common  in  low 
forests  near  rivers  in  the  Ddn ;  commonly  cultivated  in  India,  Burma  and  Ceylon, 
about  villages. 

The  tree  is  pretty  ;  it  is  generally  grown  on  account  of  its  fruit,  which  is  eaten  as 
a  vegetable  and  is  pickled.  The  seeds  are  made  into  curry  (drum-stick  curry  of 
Madras).  The  root  has  a  strong  flavour  of  horse-radish,  and  is  used  in  medicine  as  a 
vesicant.  It  yields  an  oil  similar  to  the  Ben  ail  of  watchmakers,  which  is  not  the 
produce  of  this,  but  of  another  species,  M.  aptera,  Gkiertn.,  of  Africa.  It  also  gives  a 
reddish  gum  used  in  native  medicine.  The  leaves  and  flowers  are  eaten  as  well  as  th« 
fruit,  and  the  branches  are  lopped  for  cattle-fodder.  Camels  are  especially  fond  of 
them.  Babu  Upendranath  EaujUal  tells  me  that  the  fruit  of  the  wild  trees  is  usually 
bitter,  and  not,  therefore,  edible,  like  that  of  the  cultivated  plant. 

lbs. 

E  3214.    Calcutta  (King) — 

0  4423.    Dehra  Diin  Forests  (Grenfell) 19 

2.  M.  COncanensis,  Nimmo ;  Fl.  Br.  lud.  ii.  45 ;  Brandis  For.  Fl.  130 ;  Talbot 
Bomb.  List  64.  Vem.  Sainjna^  Rajputana;  Sooiijna^  sainjna^  segora,  hegu,  segu, 
Merwara ;  Mhua,  Sind. 

A  tree.  Bark  thick,  soft,  corky.  Wood  white,  soft.  Pores  large, 
often  subdivided,  enclosed  in  white  rings,  scanty.  Medtdlary  rays 
fine,  numerous,  the  distance  between  them  less  than  the  diameter  of 
the  pores. 

Rajputana,  Sind,  Konkan;   the  Deccan,  especially  in  the  Kurnool  and   Eistna 

Districts. 

Wood  apparently  not  used.    The  unripe  fruit  is  eaten. 

lbs. 

P  3226.    Nagpahar,  Ajmere — 

I)  4175.     Venkataya[)alem  Forest,  Kistna  (Gamble)        .        .        •        .18 


Series  III.     CALYCIFLORiE. 
Order  XLI.    CONNARACEiE. 

An  Order  of  little  importance,  containing  five  genera  of  Indian  trees,  shrubs  or 
climbing  plants,  chiefly  occurring  in  Eastern  Bengal,  Burma,  S.  India  and  Ceylon. 

Tribe  I.  Connareaj         ....     Rourea,  Connarus. 

„   II.  Cnestideae        ....     Cnestis,  Taeniochlasna,  Ellipanthus. 

1.  ROUREiA,  Aubl.  Eight  species,  four  of  which  only  occur  in  Tenasserim,  and 
are  only  climbing  shrubs.  Another  is  found  in  the  Nicobar  Islands,  B.  humilis,  Bl. 
B.  santaloides,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  47;  Bedd.  Fl.  Sylv.  Ixxxi. ;  Talbot  Bomb. 
List  64;  Trimen  Fl.  Ceyl.  ii.  1;  Vem.  Kirindi-wel,  Cingh.,  is  a  semi-scandent  shrub 
or  small  tree  of  South  India  and  Ceylon,  used  in  the  latter  for  making  ropes  for  tying 
buffaloes  and  strengthening  fences.  JR.  commutaiaf  Planch. ;  Fl,  Br.  Ind.  ii.  47 ; 
Kurz  For.  Fl.  i.  324  (Cnestis  monaddpha,  Roxb.  Fl.  Ind.  ii.  454),  is  a  similar  plant  of 
EAStem  Bengal  and  Assam,  Burma  and  the  Andaman  Islands.  B,  caudata.  Planch ., 
is  also  found  in  Assam  and  the  Ehasia  Hills  up  to  4000  ft. 

Q 
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2.  CONNARUS,  Linn. 

About  eleven  species^  small  trees  or  straggling  shrubs,  five  of  which  are  Burmese, 
four  of  South  India  or  Ceylon,  one  of  Eastern  Bengal  and  one  (C  nicoharicus.  King), 
of  the  Nicobar  Islands. 

C.  monocarpuSf  Linn. ;  Fl.  Br.  Ind.  ii.  50 ;  Bedd.  Fl.  Sylv.  Ixxxii. ;  Talbot  Bomb. 
List  65 ;  Trimen  Fl.  Ceyl.  ii.  2 ;  Vern.  Sundar^  Mar. ;  Chettwpulukodh  Tam. ;  Radar- 
liya,  Gingh.,  is  a  much-branched  shrub  of  the  Western  Ghdts  and  coast,  and  of  the  low 
country  of  Ceylon.  C.  Wightiiy  Hook,  f.;  Fl.  Br.  Ind.  ii.  51 ;  Talbot  Bomb.  List  65, 
is  a  lofty  climber,  common  in  the  moist  evergreen  forests  of  North  Kanara.  C,  Bitchiei^ 
Hook.  f. ;  Fl.  Br.  Ind.  ii.  51 ;  Talbot  Bomb.  List  65,  is  a  large  climber  found  in  the 
Konkan  and  on  the  Rdm  Ghdt  near  Belgaum.  (7.  Championii,  Thw. ;  Fl.  Br.  Ind.  ii. 
52 ;  Trimen  Fl.  Ceyl.  ii.  3 ;  Vern.  Wel-radaliya,  Cingh.,  is  a  climbing  shrub  of  the 
moist  region  of  Ceylon.  C,  gibhosus.  Wall. ;  Fl.  Br.  Ind.  ii.  52 ;  Kurz  For.  Fl.  i.  327, 
is  a  large  half-scandent  shrub  of  Chittagonz,  Burma  and  the  Andamans  up  to  3000  ft. 
Four  otiier  species  also  occur  in  Burma,  but  are  scarce  and  not  of  importance. 

1.  C.  paniculatUS,  Roxb. ;  Fl.  Ind.  iii.  139 ;  Fl.  Br.  Ind.  ii.  52 ;  Kurz  For.  Fl.  i. 
327.  C  pentandrua,  Hoxb.  FU  Ind.  iii.  140.  Vern.  Mulseri,  Beng. ;  Kadoh^  kadet. 
taliti,  Burm. 

A  large  climbing  shrub.  Bark  yellowish-grey,  .]  in.  thick,  rough, 
vertically  fluted,  furnished  with  many  prominent  lenticels.  Wood 
light  brown,  soft,  porous.  Pores  very  large,  very  thick- walled. 
Medullary  rays  fine,  obscure. 

Khasia  Hills  and  Sylhet  up  to  2000  ft. ;  Chittagong ;  Upper  Burma. 
Khasia  Hills,  2000  ft.— Kew  Museum  (J.  D.  Hooker). 

3.  CNESTIS,  Juss. 

1.  C.  ramlflora,  Griff. ;  Fl.  Br.  Ind.  ii.  54 ;  Kurz  For.  Fl.  i.  329.  C.  platanthay 
Griff. ;  Kurz  For.  FL  i.  328.     Vern.  Tawkyetlauk^  kyettnaukniy  Burm. 

A  small  tree  (or  large  scandent  shrub).  Wood  reddish-brown „ 
hard.  Pores  moderate-sized  to  large,  scanty,  in  patches  of  soft  tissue 
which  are  elongated  concentrically  into  narrow  interrupted  belts. 
Medvllctry  rays  fine,  very  numerous,  distinct  in  the  hard  dark  tissue 
between  the  pale  belts. 

Tropical  and  low-lying  forests  throughout  Burma ;  Andaman  Islands.  * 

The  Fl.  Br.  Ind.  puts  together  into  one  species  the  two  described  by  Kura  (three 

described  by  Griffith),  who  makes  the  most  common  species,  C.  platantha,  a  climber,. 

and  says  it  has  a  soft  white  wood.    The  specimen  described  has  a  hard  reddish  wood 

with  the  structure  of  some  Leguminosae  of  the  Dalbergia  group,  and  more  esi)ecially  of 

the  scandent  species  of  the  genus. 

lbs. 

B  5095.    Shw^in  Piv^ision,  Burma 52 

2.  G.  potatorum.  Watt  MS.  in  Kew  Museum. 

A  climbing  shrub.  Bark  thick,  dark  brown,  very  rough.  Wood 
greyish-white,  in  alternate  rings  of  broad  woody  tissue  with  large  or 
very  large  pores  and  moderatensized  medullary  rays  and  narrow  bast 
tissue,  as  in  MiUettia  auricxdata, 

Manipur. 

Watt  says  the  Nagas  use  it  to  ferment  rice  spirit. 

Mam'pur — Kew  Museum  (Watt,  1883). 

4.  TiENIOCHLiENA,  Hook.  f.  T,  hirmanica,  Prain  in  Journ.  As.  Soc.  Beng. 
Uvii  ii.  285,  is  a  shrub  of  the  Kachin  Hills. 
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5.  ELLIPANTHUS,  Hook.  f. 

Four  species.  E,  Thwaitesii,  Hook.  f. ;  Fl.  Br.  Ind.  ii.  55 ;  Trimen  Fl.  Ceyl.  ii.  3 
(E,  uni/oliatus,  Thw. ;  Bedd.  Fl.  Sylv.  1. 170),  is  a  tree  of  the  moist  region  of  Ceylon 
at  2-4000  ft.  E.  calophyllus,  Kurz ;  Fl.  Br.  Ind.  ii.  55 ;  Kurz  For.  Fl.  i.  329,  is  a 
small  evergreen  tree,  common  in  the  forests  of  the  Andamans.  E,  tomentosus,  Kurz ; 
Fl.  Br.  Ind.  ii.  56 ;  Kurz  For.  Fl.  i.  330,  is  a  small  evergreen  tree  of  the  tropical  forests 
of  the  Pegu  Yoma  and  Tenasserim;  and  E.  Helferi^  Hook,  f.,  a  small  tree  of  Tenasserim 
or  the  Andaman  Islands. 

A  specimen  of  the  Malay  E,  Orifflthit,  Hook,  f.,  sent  by  H.  N.  Ridley  to  the  Kew 
Museum  in  1900  bas : — 

Wood  pinkish-grey,  soft,  with  inconspicuous,  very  broken  belts  of 
loose  dark  tissue  concentrically  arranged.  Pores  small,  very  scanty, 
evenly  distributed.  Medullary  rays  fine,  numerous,  regular,  giving  a 
silver-grain  of  small  elongated  speckled  plates. 

Order  XLII.    LEGUMINOSiE. 

The  largest  of  the  Orders  containing  Indian  Forest  trees  and  shrubs,  having  no  les» 
than  74  indigenous  genera  of  woody  plants.    It  is  divided  into  three  Sub-Orders,  viz. — 

Sub-Order  I.  Papilionaceae. 
„  II.  Ca^piniese. 
„       III.  Mimosefie. 

The  Order  of  the  Leoumikos^  is,  taken  all  round,  the  most  important  Order  in 
India  to  the  Forester,  whether  it  be  in  consequence  of  the  great  number  of  species  or 
on  account  of  the  value  of  the  timber  and  products  given  by  them.  With  a  few 
exceptions,  like  the  Teak,  the  S^l  and  a  few  other  Dipterocarps,  the  Deodar  and  some- 
other  Conifers,  the  trees  of  the  Leguminosas  number  among  them  the  most  valuable 
species,  either  sylviculturally  or  economically,  that  we  possess.  One  has  only  to  mention 
a  few,  such  as  the  Sissoo,  Khair,  Pyingado,  Padauk,  Rosewood,  Red  Sanders,  Anjan,. 
Tamarind,  Siris,  Babdl  to  recognize  this.  Some  other  Orders  besides  those  already 
mentioned,  contain  woods  of  considerable  value,  and  among  them  are  the  Meliaoe^e, 
CoMBRETACE^,  Urticace^,  and  Palms,  but  none  of  them  have  so  many  good  kinds 
as  the  Lequminos^.  In  Sylviculture,  the  number  of  gregarious  species  of  value 
suitable  for  regular  management  makes  the  Order  of  importance ;  and  among  them  are 
the  Sissoo,  Babdl,  Rbair,  Anjan  and  Red  Sanders;  while  it  is  the  presence,  in  the 
forests  in  which  they  grow,  of  such  species  as  Pyingado,  Rosewood,  Padauk,  Bijasat 
and  others  that  gives  to  those  forests  a  value  that  without  them  they  would  hardly 
possess. 

The  general  character  of  the  woods  of  Leguminosae  is  that  of  the 
pores  (either  singly,  or  in  groups,  or  in  irregularly  concentric  patches, 
or  in  fairly  regular  belts)  being  surrounded  by  loose  tissue,  that  is, 
cellular  tissue  in  which  the  cells  are  of  larger  size  than  they  are  in  the 
rest  of  the  wood.  There  are  exceptions,  such  as  Hardvnckia,  Xylia, 
some  AcaciaSy  Albizzia ajid  Acrocarpus,h\ii  even  these  have  a  narrow 
pale  ring.  In  all,  the  pores  are  usually  scanty  and  generally  rather 
large.  The  following  is  a  tentative  attempt  at  a  grouping  of  the 
chief  kinds. 

A.  OuGEiKiA  Gbouf. 

Pores  enclosed  in  elongated  patches  of  soft  tissue,  which  are  separate  but  arranged 
in  more  or  less  concentric  lines.  Instances  of  this  group  are  Ougeinia  dalhergioidesy 
Afzelia  bijvga,  Tamarindm  indica,  Acrocarpus,  Xylia. 

B.  Acacia  Group. 
Pores  enclosed  in  irregularly  shaped  patches  of  soft  tissue,  which  are  more  or  less 
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united  in  a  reticulate  pattern.    Prosopis  spidgera^  Cassia  Fistula,  and  siamea,  and 
most  species  of  Acacia,  Indigo/era,  Foinciana  data. 

C.  Dalbebgia  Group. 

Numerous,  narrow,  wavy,  concentric  bands  of  soft  tissue,  sometimes  interrupted. 
Pores  rinp;ed,  rather  scanty,  usually  independent  of  the  bands.  Balbergia,  Fterocarpus, 
Derris  robusta,  Dialium. 

D.  Bauhinia  Group. 

Numerous,  regularly  distributed,  concentric  bands  of  soft  tissue,  which  are  broader 
than  those  in  the  Dalhergia  group,  and  usually  enclose  the  pores.  Fongamiay 
BaxfMnia  (most  species),  Cynometra, 

E.  Hardwickia  Group. 

Pores  isolated,  not  enclosed  in  patches  of  soft  tissue,  thouo^h  they  are  generally 
surrounded  by  narrow  rings.  Concentric  bands  of  soft  tissue  either  wanting  entirely, 
or  very  scanty.  Hardtoiqkiat  Adenanthera,  Fiptadenia,  Miniosa,  Acacia  arahica, 
Dichrosta>chys,  Bauhinia  malaharica,  and  Ccesalpinia  Sappan. 

F.  Albizzia  Group. 

Pores  isolated,  generally  large,  not  enclosed  in  patches  of  soft  tissue,  ringed,  usually 
arranged  in  groups  or  oblique  strings.  None  or  very  few  concentric  lines  of  soft  tissue. 
Albizzia,  Acacia  dealbata  and  Melanoxylon,  Foinciana  regia. 

G.  Erythrina  Group. 

Pores  large,  scanty,  unequal,  irregular.  Alternate  bands  of  hard  and  soft  tissue 
making,  with  the  medullary  rays,  a  tessellated  pattern.     Erythrina,  Butea  and  Millettia. 

Sub-Order  I.    PAPILIONACEiE. 

About  40  woody  genera,  some  of  which,  however,  contain  only  shrubs  or  climbers 
of  comparatively  little  importance.    They  belong  to  8  Tribes,  viz. — 

Tribe      I.  Podalyrieaa  .        .        .    Piptanthus. 

„        n.  Genisteae      .        .        .    Priotropis,  Crotalaria. 

„      III.  GalegeaB       .        .        .    Indigofera,  Colutea,  Millettia,  Mundulea, 

Tephrosia,  Bobinia,  Sesbania,  Caragana. 
,,       IV.  HedysaresB  .        .        .     Lespedeza,  Alhajgi,  ^schynoniene,  Ormo- 

carpum,  Ougeinia,  Desmodium. 
„         V.  Viceae  ....     Abrus. 
„       VI.  Phaseoleae    .        .        .     Mucuna,  Erythrina,  Spatholobus,  Butea, 

Mastersia,  Dioclea,  Pueraria,  Atylosia, 

Cajanus,  Cy  lista,  Rhy  nchosia,  Fleniingia. 
„     Vn.  DalbergieaB  .        .        .     Dalhergia,  Pterocarpus,  Pongamia,  Derris, 

Euchresta. 

„    Vm.  Sophore®    .        .        .    Dalhousiea,Sophora,Calpurnia,Pericopsis, 

Ormosia. 

Ulex  Europmm,  Linn.,  the  "fturze  "  or  "  gorse,"  has  been  grown  in  the  Himalaya 
and  on  the  hills  of  S.  India,  and  in  the  Nilgiris  has  now  completely  naturalized  itself, 
some  hill  slopes  near  Ootacamund  looking  very  English  when  the  bright  yellow  flowers 
are  out.  Among  other  woody  plants  that  have  more  or  less  fully  acclimatized  them- 
selves on  the  Nilgiris,  that  home  for  plants  from  all  the  temperate  and  sub-temperate 
regions  of  the  world,  are  Fsoralea  pinnata,  Linn.,  a  shrub  with  narrow  leaflets  and 
bright  blue  flowers,  and  Virgilia  capensis^  Lam.,  a  shrub  with  silky  foliage  and  pretty 
pink  flowers,  both  from  Cape  Colony.  Cytisus  Laburnum,  Linn.,  the  Laburnum  tree, 
is  grown  occasionally  in  the  Himalaya.  The  broom,  Cytisus  scoparius.  Link.,  is  als»» 
frequently  planted,  and  seems  to  have  begun  to  run  wild  to  some  extent  in  the  hills  of 
Jaunsar. 
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Brya  Ebenus,  DC  (Tribe  "  Hedysarese  '*)  of  the  West  Indies  is  the  "  Cocus  wood," 
a  hard  dark  wood  ased  for  tools,  knife-handles,  etc.  It  is  of  this  wood  that  the  staves 
used  by  London  policemen  are  made  (see  specimens  in  Eew  Museum,  presented  by  Sir 
E.  Bradford,  Chief  CommiRsioner).  The  **  Cam  wood  "  of  trade  is  produced  by  Baphia 
nitida,  Lodd.,  a  tree  of  tropical  Africa  of  the  Tribe  '*  Sophoreas.*' 

Wistaria  chinensis,  Sieb.  and  Zucc,  has  been  found  by  liieut.  Pottinger  in  the 
Kachin  Hills  of  Upper  Burma ;  and  a  new  genus,  Cbuddasia,  Prain,  with  one  species, 
C.  insigniSf  Prain,  has  also  been  added  from  the  same  region. 

The  wood  of  the  trees  and  shrubs  of  Sub-Order  PajpUionacece 
shows,  on  the  whole,  a  wonderfully  uniform  structure,  though  the 
outward  appearance  and  texture  differ  much.  The  great  character 
is  that  the  yores  are  comparatively  scanty,  that  they  are  surrounded 
by  pale  patches  consisting  of  much  larger  wood-cells  than  the  rest  of 
the  wood  shows,  and  that  these  patches  are  to  a  large  extent  confluent 
and  indeed  sometimes  combined  into  more  or  less  concentric  bands  of 
varying  width,  but  always  more  or  less  wavy.  The  medtdlary  rays 
are  fine  and  regular,  often  very  short.  In  Erythrina  and  Bviea 
the  bands  become  more  prominent,  but  often  discontinuous  at  the 
medullary  rays,  alternating  with  regular  bands  of  more  compact 
cellular  structure,  and  the  pores  do  not  always  come  in  the  softer 
tissue.  Some  of  the  woods  are  very  handsome  and  valuable,  espe- 
cially those  of  some  species  of  Dalhergia,  Fterocarpus,  Fericopsia, 
Ougeinia.  In  Erythi*ina,  Butea,  Pongamia  and  some  Dcdbergiaa 
there  is  no  heartwood. 

Tbibe  I.    FODALTBIEJ!. 
1.  PIPTANTHUS,  D.  Don. 

1.  P.  nepalensis,  D.  Don ;  Fl.  Br.  Ind.  ii.  62 ;  Brandis  For.  Fl.  132 ;  Gamble 
Daij.  List  26.  Vem.  Bankaru,  Sutlej ;  Shalgari,  Kumaon ;  Chamba,  chamhday 
Jaunsar. 

A  shrub.  Barh  greenish-grey.  Wood  white,  with  an  irregular 
grey  heartwood.  Pores  small,  in  wavy,  oblique  and  concentric  bands, 
except  at  the  inner  edges  of  the  annufiil  rings,  which  are  marked  by 
a  continuous  line  of  pores.     Medullary  7'ays  tine,  equidistant. 

Himalaya  from  the  Sutlej  to  Bhutan,  above  7000  ft.  in  forest  undergrowth ;  Khasia 
Hills,  Manipur  and  Chin  Hills  in  Burma. 

A  pretty  shrub,  with  handsome,  lar^e,  yellow  flowers,  which  is  sometimes  planted 
for  ornament  in  the  hills  and  in  Europe. 

lbs. 

H3024.    Nagkanda,  Simla,  9000  ft.  (Gamble) 40 

E  3405.     Sandukpho,  Darjeeling,  11,000  ft.  (Gamble)    .        .        .        .     - 

Tbibe  II.    aENISTEJ!. 
2.  PRIOTROPIS,  W.  and  A. 

1.  P.  cytisoides,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  65 ;  Kurz  For.  Fl.  i.  363 ;  Gamble 
l>arj.  List  25.    Vern.  Takpyitmuk,  Lepcha. 

An  erect  branching  shrub.  Bark  smooth,  yellowish.  Wood  white. 
Pores  small,  scanty,  solitary  or  in  radial  lin^s  between  the  fine 
medtdlary  rays. 

Eastern  Himalaya  at  3-6000  ft.,  common  on  old  cultivated  lands;  hills  of  Upper 
Burma  and  Tenasserim. 

E  3311.    Pankabari,  Darjeeling,  3000  ft.  (Gamble). 
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3.  CROTALARIA,  Linn. 

A  large  genus  of  mostly  herbaceous  plants,  some  of  them,  however,  reaching  the 
fiize  of  large  shrubs.  The  chief  home  of  the  s)irubby  kinds  is  the  Nilgiris,  where  the 
most  prominent  species  are  C.  semperflorens,  Vent,  and  C.  harhata^  Grab.,  of  the  higher 
sholas  at  6-8000  ft. ;  C,  for  mom.  Grab.,  of  the  grassy  downs ;  and  C.  fulva,  lloxb. ; 
C,  ohtecta,  Grab,  and  C,  Wightiana^  Grab.,  of  the  lower  sholas  and  the  slopes  of  the 
Ghats.  C,  tetragonaf  lloxb.  is  a  tall  shrub  of  the  Sikkim  Terai  and  Lower  Hills, 
extending  west  to  the  Saharanpur  Siwaliks  and  eastwards  to  Assam  and  Burma 
(Vem.  Kengeni,  Nep. ;  Suhutung-rung,  Lepcha).  C,  Burhia,  Ham. ;  Brandis  For.  Fl. 
144,  is  a  shrub  of  the  dry  plains  of  Sind  and  Kajputana.  C,  juncea,  Linn,  is  the 
sunn  "-hemp  plant  cultivated  in  many  parts  of  India  for  its  valuable  fibre. 


4( 


1.  C.  fUlva,  Roxb.  Fl.  Ind.  iii.  266  ;  Fl.  Br.  Ind.  ii.  80. 

A  shrub.  Bark  thin,  light  brown.  Wood  yellowish,  soft.  Pores 
moderate-sized,  scanty,  in  concentric  bands  rather  far  apart.  Medvllary 
rays  fine,  numerous. 

Hills  of  the  Deccan,  Konkan,  Mysore,  Nilgiris. 
D  3848.    Nilgiri  Hills,  6000  ft.  (Gamble). 

2,  C.  barbata.  Grab.;  Fl.  Br.  Ind.  ii.  76. 

A  large  shrub.  Bark  smooth.  Wood  yellowish-brown,  moderately 
hard.  Poises  moderate-sized,  in  short  radial  lines  or  subdivided, 
arranged  in  concentric  pale  bands.     Medvllary  rays  fine,  numerous. 

Higher  sholas  of  the  Nilgiris  at  6-8000  ft.,  extending  south  to  Travancore. 

lbs. 
W4044.    Doddabetta,  Nilgiris,  7500  ft.  (Gamble) 42 

Tribe  III.    aALEOEJ!. 
4.  INDIGOFERA,  Linn. 

A  large  genus  containing  mostly  small  undershrubs,  a  few  only  reaching  a  oom> 
paratively  large  size.  J.  leptostachyaf  DC ;  Fl.  Br.  Ind.  ii.  100,  is  an  erect  shrub  of 
Sikkim  and  the  Khasia  Hills  at  5-8000  ft.  J.  galegoides,  DC ;  Fl.  Br.  Ind.  ii.  100 ; 
Kurz  For.  Fl.  i.  860 ;  Trimen  Fl.  Ceyl.  ii.  28  (i.  uncinata,  Eoxb.  Fl.  Ind.  iii.  382) ; 
Vem.  Taumiefiaing,  Burm.,  is  a  shrub  or  small  tree  of  the  Khasia  Hills,  Burma  and 
Ceylon.  J.  atropurpurea^  Ham. ;  Fl.  Br.  Ind.  ii.  101 ;  Brandis  For.  Fl.  136,  is  a  shrub 
of  the  hill  forests  of  the  Himalaya,  from  Hazara  to  Assam  at  6-9000  ft.  (Vem.  Bankati, 
kdla  sakenay  saJcna^  Hind. ;  Khentij  jand,  Kaghan ;  Kathx,  gorkattiy  Kashmir).  The 
chief  "  Indigo  "  plant  is  J.  tinctorial  Linn. ;  Vem.  Nil,  Hind. ;  Mene,  Burm.,  extensively 
cultivated  in  India,  but  most  so  in  the  Districts  of  Behar. 

1.  I.  heterantha,  Wall. ;  Brandis  For.  Fl.  135.  I.  Gerardiana,  Wall,  (var.) ;  Fl. 
Br.  Ind.  ii.  100.  Vern.  Kathi,  khenti,  nxattu,  kats,  shdgali,  lachata,  kasting,  Pb. ; 
Kathi,  theot,  Simla ;  Kathoi,  Jaunsar ;  iSakena,  Kumaon. 

A  shrub.  Bark  ^  in.  thick,  smooth,  dark  grey,  with  longi- 
tudinal anastomozing  lines.  Wood  hard,  white,  with  an  irreguuir 
heartwood  of  dark  colour.  Annvxil  rings  distinctly  marked  by  a 
white  line  and  by  a  continuous  belt  of  pores.  Pores  small,  scanty, 
enclosed  in  irregular  white  patches  of  soft  texture,  which  frequently 
join,  forming  short,  interrupted,  concentric  bands.  MedvUary  rays 
fine,  fairly  numerous,  almost  equidistant. 

North- West  Himalaya  and  eastern  skirts  of  the  Suliman  Range,  ascending  to 
8000  ft. 

Growth  slow,  20  rings  per  inch  of  radius.    Weight  55  lbs.  per  cubic  foot     The 
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twigs  are  used  for  basket-work,  and  often  form  part  of  the  twig  bridges  of  the  Western 
Himalaya.  The  shrab  is  gregarioas  on  dry,  grassy  slopes,  and  is  very  usefal  in 
preparing  ground  for  Deodar  plfuiting,  as  it  keeps  the  grass  down  and  affords  protection 
from  the  sun.    The  branches  are  very  stiff  and  rather  difficult  to  cut.    When  the  shrub 

is  in  flower,  the  masses  of  pink  on  the  hillsides  look  like  heather  in  the  distance. 

iba. 

H  2825.    Fagu,  Simla,  8000  ft.  (Gamble) — 

H  2870.    Nagkanda,  Simla,  8000  ft.  (Oamble) — 

H  2935.    Mahasu,  Simla,  7000  ft.  „  56 

H  4404.    Mundali,  Jaunsar,  8000  ft.        „  — 

H4458.    Bodyar,  Jaunsar,  8000  ft.         „  54 

2.  I.  hebepetala,  Bth.;  Fl.  Br.  Ind.  ii.  101;  lloxb.  Fl.  Ind.  iii.  381.  Vern. 
Kathi^  katJioi,  dandeka  katho,  Jaunsar. 

A  shrub  of  smaller  size,  but  with  wood  of  structure  similar  to  that 
of  /.  heterantha. 

Himalaya,  from  Kashmir  to  Sikkim,  6-15,000  ft. 

The  twigs  are  used  for  basket-work  and  twig  bridges.  This  species  prefers  shady 
ravines  in  the  upper  forests.    Flowers  dark  red. 

H  2824.    Cheog  Forest,  Simla,  7000  ft.  (Gamble). 

Note, — ^In  £d.  1,  this  specimen  was  described  as  7.  atropurpurea,  Ham.,  but  all  my 
Simla  herbarium  specimens  appear  to  belong  to  I.  hebepetala^  Bth. 

8.  I.  pulehella,  Roxb.  Fl.  Ind.  iii.  382 ;  Fl.  Br.  Ind.  ii.  101 ;  Bedd.  Fl.  Sylv. 
Ixxxv.;  Brandis  For.  Fl.  136;  Kurz  For.  Fl.  i.  361;  Gamble  Darj.  List  25.  Vern. 
JSakena,  saJena,  hakna.  Hind.;  Baroli,  Mar.;  Togri,  Bhil;  Balori,  Kurku;  Hikpi^ 
Lepcha;  Uterrj  K61;  Tirhul,  Kharwar;  Vr^da,  Khond;  Chilif  Beddi;  Tawmh/aing, 
Burm. 

A  large  shrub.  Wood  with  structure  similar  to  that  of  /. 
heteranthxi. 

Forests,  almost  throughout  India,  from  the  lower  hills  of  the  Punjab  Himalaya 
eastwards  and  southwards ;  Eng  and  other  dry  forests  in  Burma. 

A  pretty  shrub,  with  pretty  red  flower*8,  common  in  the  deciduous  forests,  of  Sdl 
and  Eng  especially. 

C  3447.     Barasand  Reserve,  Palamow,  Chota  Nagpore  (Gamble). 

4.  L  Stachyodes,  Ldl. ;  Gamble  Darj.  List  25.  /.  Dosiutj  Ham.,  var.  tomeniomt 
Baker;  Fl.  Br.  Ind.  ii.  102.     Vern.  Chiringi j'har,  Nep. 

A  small  tree  with  thin  brown  bark.  Wood  hard,  yellowish-brown, 
streaked.  Pares  small  to  moderate-sized,  enclosed  in  patches  of  pale 
tissue,  forming  irregular,  more  or  less  concentric,  bands,  MedvlUwy 
rays  fine,  numerous,  equidistant. 

Inner  Eastern  Himalaya,  Khasia  Hills,  Sylhet,  Shan  Hills  of  Burma, 

Ibfl. 

E3359.     Khenokh,  Sikkim,  3000  ft.  (Gamble) 51 

5.  COLUTEA,  Linn.  C  nepalensis,  Sims. ;  Brandis  For.  Fl.  136  (C.  arhorescens, 
Linn.,  var.  nepalensis;  Fl.  Br.  Ind.  ii.  103);  Vern.  Brda,  Ladak,  is  the  "Bladder 
Senna,"  a  shrub  of  arid  valleys  in  the  Himalaya,  as  far  east  as  Sikkim,  between  8000 
and  11,500  ft.  It  is  common  about  Simla,  but  I  have  never  seen  it  in  Jaunsar  and 
Tehri-Garhwal. 

Nordlinger's  Section,  vol.  5,  Colutea  arhorescens,  shows  a  white  wood^  well  marked 
uiimial  rings;  scattered,  rather  scanty,  often  subdivided  pores,  moderately  large  in 
spring  wood,  smaller  in  autumn  wood,  and  then  in  white  patches  somewhat  concentri- 
cally arranged;  and  moderately  broad  medullary  rays.  The  specimen  is  probably 
European  (see  Mathieu  Fl.  For.  124),  but  the  plant  is  mentioned  by  MtAbx^oxL  ^^  liN. 
tall  thin  shrub,  found  in  the  Haridb  District,  Kuram  Valley. 
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6.  MILLETTIA.  W.  and  A. 


This  Urge  genua  contains  about  27  apeclea,  about  half  of  wliich  are  trees  and  the 
other  half  large  climbing  ebrubg.  Two  epecieB  are  South  Indian,  and  the  rest  are  all 
found  in  Eastern  Bengal  and  Burma,  but  of  these  two  species  extend  to  India,  the  one 
(_M.  avriculfUa)  being  found  in  most  of  the  dry  forHBts,  the  other  (^M.  raeemoi'a)  in  the 
foiesta  of  the  EoBtem  and  Western  Coasts. 

Among  the  tree  species,  besides  those  speciallj  described,  M.  glaiKescens,  Eure; 
Fl,  Br.  Ind.  it.  107;  Kurz  For.  ¥1  i.  357  (fiaris  micropt^v,  Gamble  Darj.  List 
3D);  Vern.  Tmingkaiaw,  Burm.,  is  a  tree  of  the  Sikkim  Himalayan  Terni  and 
lower  hills,  and  of  the  mixed  forests  and  forests  along  streams  in  Burma,  with  a 
yellowish  or  light  brown,  hard  but  brittle,  timber.  M.  niropiirpurta,  Bth, ;  Fl.  Br.  Ind. 
ii.  108;  Euiz  For.  Fl.  i.  358;  Vem.  Tanyinni,  kywidanyiii,  Burm.,  is  au  evergreen 
tree  of  the  Burmese  tropical  fbreats  piving  a  pale  brown  heavy  wood  and  a  red  resin. 
M.  tetraptera,  Kurz  ;  M.  ptibinervis,  Kurz  ;  and  M.  ovaiifolia,  Kurz,  are  less  common 
trees  of  Lower  Burma ;  while  M.  muUtflora,  Coll.  and  HemsL  ;  M.  Wrightiana,  PiBin  ; 
M.  maerotlaehya,  GolL  and  Hemal. ;  and  if.  Dorwardi,  Coll.  and  Bemal.,  are  all  trees 
of  the  Shan  lOlla  of  Upper  Burma,  three  of  them  discovered  by  the  late  Col.  Sir  U. 
CoUett,  K.O.B,  and  described  in  Jonm.  Linn.  Soe.,  vol.  xxviii.  in  1890. 

Among  the  climbing  species,  besides  the  two  described,  the  moat  remarkable  are : 
M,  tplenaeus,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  104,  a  very  handsome  large  species  of  the 
forests  on  the  slopea  uf  the  Nilgiri  and  Anamalai  Hills,  the  leaves  and  branchea, 
flowers  and  fruit  being  covered  witn  beautiful  golden  pubescence ;  M.  monticola,  Kurz ; 
Jlf,  Fi$cidia,  WL;  M.  ct'ner«a,  Bth,  (Vem.  Maakap,  Lepcha);  and  M.  pac/ii/earpa, 
Kure;  Gamble  Daij,  List  26;  Kun  For.  Fl.  L  353,  354;  Vem.  KofnlaTa,  Nop.; 
BrtSding,  Lepcba;  climbers  of  the  North-East  Himalaya,  extending  through  Aaaam 
and  Eastern  Bengal  to  Burma.  M.  puerarioidei,  Prain  in  Joura.  As.  Soc,  Beog.  livi 
ii.  358  (Jlf.  ftricta,  Kurz  For.  Fl.  i.  353),  is  a  large  woody  climber  found  throughout 

Wood  usuallj^  ID  alternate  bands  or  patches  of  firm  and  loose 
tissae.    Pore^  scanty.    MedvUat-y  rays  fine,  regular,  numerous. 

t  M.  pUlchra,  Bentb.;  Fl.  Br.  Ind.  ii.  104;  Kurz  For.  Fl.  i.  363.  Vern. 
Tliitpagan,  Burm. 

A  tree.  Bark  brown,  ^  in.  thick,  nearly  smooth.  Wood  light 
brown,  hard,  close-grained,  with  numerous  regular,  pale,  wavy,  con- 
centric bands  of  loose  tissue.  Foren  scanty,  moderate-sized  to. large, 
often  subdivided,  ringed,  single,  or  in  small  irregular  groups,  prominent 
on  vertical  sections.     Medullary  rays  fine,  regular,  very  numerous. 

Aaaam ;  KhasJa,  Naga  and  Manipur  Hills ;  Sylhet ;  Upper  Burma ;  up  to  4000  fu 

lbs. 

B5111.    Burma 43 

2.  H.  Brandlslana,  Kurz;  Fl.  Br.  Ind.  ii.  106;  Kurz  For.  Fl.  i.  SfiS.  Tern. 
Thi^agan,  Burm. 

A  deciduous  tree.  Bark  brown,  \  in.  thick,  wrinkled  horizontally. 
Wood  greyish -brown,  soft,  in  alternate  bands  of  firm  and  loose  tissue 
the  bands  wavy,  often  anastomozing  and  about  equal  in  ividth,  the 
loose  hands  dark  and  very  prominent  on  vertical  sections.  Poit» 
moderate-sized  to  large,  very  scanty,  irregularly  distributed  in  eithn 
kind  of  band.     MedvMary  rays  fine,  regular,  numerous. 

Upper  mixed  forests  of  the  Pegu  Yoma  in  Burma. 

The  wood  is  probably  UBelese,  it  is  curiously  like  that  of  k. 
haa  fewer  pores. 


L,  Burma  (C.  Ho.lg8on)  . 


:^ 
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3.  M.  pendula,  Bth. ;  Fl.  Br.  Ind.  ii.  105.  M,  leitcantha,  Kurz  For.  Fl.  i.  356. 
Vera.  Hiinvntif  Burm. 

A  deciduous  tree.  Wood  purplish-black,  beautifully  streaked, 
hard,  with  narrow  concentric  bands  of  soft  tissue.  Pores  few, 
moderate-sized,  in  short  radial  strings.  MedvZlary  rays  fine,  uniform 
and  equally  distributed. 

Savannah  forests  and  dry  lower  hiU  forests  of  Burma  up  to  2000  ft. 

Weight:  Brandis*  Burma  List  of  1862,  No.  41,  gives  60  lbs.;  the  specimen 
examined  66  lbs.  per  cubic  foot.  The  wood  is  used  for  cross-pieces  of  harrows,  and  is 
worthy  of  attention  for  its  beautiful  grain  and  dark  colour. 

IbB. 

B2520.    Myodwin,  Burma  (Brandis,  1862) 66 

4.  M.  racemosa,  Benth. ;  Fl.  Br.  Ind.  ii.  105  ;  Talbot  Bomb.  List  68.  M.  leiogyna^ 
Kurz ;  Fl.  Br.  Ind.  ii.  109 ;  Kurz  For.  Fl.  i.  351.  Rohinia  racemosa^  Roxb.  Fl.  Ind.  iii. 
829.    Vem.  Gcduga,  Tel. 

A  large  climber.    Bark  \  in.  thick,  brown,  rough.     Wood  light 

brown,  red  in  the  centre,  hard,  with  patches  of  loose  tissue  which 

anastomoze   crosswise.      Pores    moderate-sized    and    large,    scanty, 

surrounded  by  loose  tissue.     Medullary  rays  fine,  white. 

Deciduoos  forests  of  the  Konkan  and  N.  Kanara;  forests  of  Behar,  Orissa,  the 
Northern  Gircars  and  S.  Deccan  as  far  as  the  Sanddr  Hills  of  Bellary ;  Shan  HilLs  oi 
Upper  Banna,  Pegu  and  Tenasserim. 

C  3839.    Khond  GuUery,  Ganjam  (Gamble). 

5.  M.  aurieulata.  Baker ;  Fl.  Br.  Ind.  ii.  108 ;  Brandis  For.  Fl.  138 ;  Gamble 
Daij.  List  26.  M.  extensa^  Bth. ;  Fl.  Br.  Ind.  ii.  109 ;  Kurz  For.  Fl.  i.  352.  Bdtnnia 
inacrophyll<if  Eoxb.  Fl.  Ind.  iii.  329.  Vem.  Gauj\  Dehra  D6n  ;  Maudh,  Oudh ;  Gonjha^ 
ffanj,  Eumaon ;  Salang^  Elashmir ;  H^^  K61 ;  Eehel,  Sonthal ;  Gnrar,  Kharwar ;  Gurur^ 
(>ondi;  MuraH,  Kurku;  Bekorlo,  Uriya;  Kissi,  Khond;  Nedibunda,  Koya;  GonjOf 
Nep. ;  Bru-rik,  Lepcha ;  Damangey  Burm. 

A  large  climber.  Bark  thin,  light  brown  with  small  rough  lenticels. 
Wood  white,  in  alternate  layers  of  open  tissue  in  broad  bands  or 
])atches  and  of  bast  tissue  in  narrow  bands  which  are  more  or  less 
concentric  at  first  and  afterwards  irregular.  Pores  large,  conspicuously 
thick-walled,  tubular,  in  the  open  tissue  between  the  bast  layers. 
MedvUairy  rays,  none  apparent, 

Sub-Himalayan  tract  and  lower  Himalaya  from  Kashmir  to  Bhutan,  ascending  to 
3500  ft.;  Parasndth  Hill  in  Behar,  Singbhiim  forests  in  Chota  Nagpore;  Northern 
Circars ;  deciduous  forests  of  Burma. 

One  of  the  principal  climbers  of  the  Sdl  forests,  exceedingly  common  in  the  North- 
western Provinces,  and  regularly  cut  over  in  *'  cleanings."  In  open  places,  it  is  some- 
times found  as  a  small,  almost  erect,  shrub,  and  is  useful  in  helping  to  keep  down  the 
grass.  The  bark  gives  a  rough  fibre,  as  do  the  stems,  which  are  beaten  and  made  into 
rough  cordage  or  into  rough  brushes.  The  leaves  and  twigs  are  lopped  for  cattle-fodder 
and  elephant-forage. 

Section  in  Dehra  Ddn  Museum,  no  number. 

B  2249  (73  IbsJ  from  the  Andamans,  and  B  3141  (67  lbs.)  from  Myodwin,  Burma 
( Brandis,  1862) ;  Vem.  Chloaiii,  Burm.,  have  a  dark  reddish-brown,  very  hard  heart- 
wood,  in  structure  resembling  that  of  M.  pendula.  They  appear  to  belong  to  some 
species  of  MiUettia, 

7.  MUNDULEA,  DC. 

1.  M.  SUbePOSa,  Benth. ;   Fl.  Br.  Ind.  ii.  110 ;  Bedd.  Fl.  Sylv.  Ixxxv. ;  Talbot 
Bomb.  List  68 ;  Trimen  Fl.  Ceyl.  ii  29.    Bobinia  «^?«ierosa,  Roxb.  Fl.  Ind.  iii.  327,     R. 
sennoides,  Roxb.  Fl.  Ind.  iii.  328.    Vem.  Neela  murri,  Hyderabad*,  Supti^'ftotD^wj^  \ 
Pit  avaram,  Tam. 
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A  small  tree.  Bark  thick,  corky,  yellow.  Wood  yellow,  rather 
darker  in  the  heart,  hard,  close-grained,  much  resembling  saiinwood. 
Pores  scanty,  fine,  joined  by  concentric  lines  of  light  tissue  which 
sometimes  anastomoze.    Medullary  rays  fine,  thin,  clear,  not  numerous. 

Bocky  hills  in  the  Southern  Gircars,  Deccan  and  Garnatic;  Eonkan  and  South 
Mahratta  country ;  abundant  in  the  Geded  Districts  and  in  Tinnevelly ;  dry  region  of 
Ceylon. 

A  pretty  little  tree,  worthy  of  garden  cultivation,  and  likely  to  be  useful  in  reafforesting 
bare  hills  in  such  regions  as  Bellary. 

D  4164.    Pidugurdla,  Kistna  (Gamble). 
D  4170.    Bollapalle,  Kistna         „ 

8.  TEPHROSIA,  Pers. 

A  genus  coutaining  several  undershrubs,  mostly  weeds  of  roadsides  and  fallow  lands, 
two  ouly  being  of  any  size  or  importance. 

1.  T.  Candida,  DG;  Fl.  Br.  Ind.  ii.  Ill;  Brandis  For.  Fl.  138;  Gamble  Darj. 
List  26.  Bobinia  Candida,  Roxb.  Fl.  Ind.  iii.  327.  Vem.  Lashtia,  Dehra  Dtin ;  Lehtia, 
Kumaon ;  BodU,  Nep. ;  Suhuttingrung,  Lepcha ;  Balashoe^  Mechi. 

A  shrub.  Bark  thin,  brown,  with  small  rough  lenticels.  Wood 
white,  with  an  irregular  dark  heartwood.  Pores  moderate-sized,  often 
subdivided,  enclosed  in  pale  rings  which  spread  out  into  patches  of 
concentric  arrangement.  Medidhxry  rays  short,  fine  to  very  fine, 
numerous. 

Undergrowth  in  the  forests  of  the  Himalayan  lower  hills  and  sub-Himalayan  tract-^ 
from  the  Sutlej  to  Bhutan  up  to  3000  ft. ;  Assam,  Khasia  Hills  and  Burma. 

A  pretty  shrub  with  cream-coloured  flowers,  often  cultivated  in  gardens.  The 
leaves  and  bark  are  used  to  poison  fish. 

0  4766.    Dehra  Dud,  N.-W.  Provinces  (Gamble). 
E  3636.    Bamnnpokri,  Darjeeling  (Gramble). 

2.  T.  purpurea,  Pers. ;  Fl.  Br.  Ind.  ii.  112.  Galega  purpurea,  Linn. ;  Roxb.  Fl. 
Ind.  iii.  386.  G,  lancecefolia,  Roxb.  I.e.  G.  tinctoria,  Roxb,  Ix.  Vem.  KoUnchiy 
Tam. ;  PHa,  Cingh. 

A  small  shrub.  Bark  light  brofv^n,  thin.  Wood  white,  moderately 
hard.  Pores  moderate-sized,  in  concentric  pale  patches.  MedvUar^j 
rays  fine,  regular. 

Throughout  India  and  Ceylon,  in  the  plains  and  hill  valleys,  a  weed  of  roadsides 
and  fallow  lands. 

C  3662.    DaltongaDJ,  Palamow  (Gamble). 

9.  ROBINIA,  Linn. 

1.  Robinia  pseudo-acacia,  Linn.  The  false  Acacia,  or  Locust  tree.  Bohinier 
faux-acacia,  Fr. 

A  tree,  Bo/rk  brown,  rough,  cleft  longitudinally.  Wood  hard, 
sapwood  white,  heartwood  yellowish-  or  reddish-brown,  shining  on  a 
longitudinal  section.  Pm*es  moderate-sized  to  large,  often  subdivided, 
larger  in  the  spring  wood  and  more  continuous,  making  a  well-marked 
annual  ring,  smaller  and  in  scattered  light  patches  in  the  autumn 
wood,  the  patches  formed  by  larger  cells  than  in  the  rest  of  the  wood, 
and  more  or  less  concentrically  arranged.  Medullary  rays  fine,  short, 
not  deep,  bent  where  they  touch  the  pores,  showing  a  good  silver-grain. 
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A  North  AmericaD  tree,  indigenoas  in  the  UDited  States  from  Pennsylvania  to 
Georgia ;  cultivated  largely  in  Europe,  and  of  recent  years  in  the  Himalaya,  especially 
about  Simla. 

As  this  tree  has-been-  so  successfully  grown  in  the  Punjab  Himalaya,  and  is  likely 
to  be  still  more  grown  in  the  future,  it  is  introduced  here  and  the  wood  described. 
The  wood  is  much  esteemed  both  in  America  and  in  Europe,  and  is  used  for  various 
purpose.  Hough  gives  the  weight  at  45*7  lbs.  per  cubic  foot,  Mathieu  gives  41  to 
48  lbs. 

For  an  account  of  the  best  method  of  cultivating  the  tree  in  the  Simla  Hills,  see 
**  Ind.  Forester,"  xxi.  168,  by  G.  S.  Hart.  The  most  important  point  is  that  neither 
sowing  nor  planting  should  be  done  during  the  rains. 

Kordlinger^s  Sections,  voL  1. 

Hough's  "  American  Woods,"  vol.  iv.  No.  80. 


10.  SESBANIA,  Pers. 

For  a  full  account  of  the  Indian  species  of  Sesbania,  see  Prain  in  Journ,  As.  Soc. 
Beng,  Ixvi.  ii.  366.  S,  paltidosa,  Prain ;  Vem.  Kdthsola,  Becg.,  is  a  large  annual  plant 
of  the  swamps  of  Bengal,  the  pith  of  which  is  similar  to  '*  solah  "  pith,  but  harder. 

L  S.  SBgsrptiaca,  Pers. ;  Fl.  Br.  Ind.  ii.  114 ;  Bedd.  Fl.  Sylv.  Ixxxvi. ;  Brandis 

For.  Fl.  137 ;  Kurz  For.  Fl.  i.  362 ;  Gamble  Darj.  List  26 ;  Talbot  Bomb.  List  68 ; 

Trimen  Fl.  CeyL  ii.  34.    ^schynomene  Seshan,  Koxb.  Fl.  Ind.  iii.  332.     Vem.  Jait, 

j7itjan,janjhan,  dhandidin,  Hind. ;  Jayanti,  Beng. ;  Saori,  seivri,  Berar ;  Shewariy  Mar. ; 

Chittdikatti,  Tarn. ;  suiminta,  Tel. ;   Yaythagyi,  Burm. 

A  short-lived,  soft-wooded  shrub.  Bark  brown.  Wood  white, 
extremely  soft.  Pores  small,  scanty,  single  or  subdivided  or  in  radial 
groups,  between  the  very  fine,  and  very  numerous  meduUary  rays, 
the  distance  between  which  is  less  than  the  transverse  diameter  of  the 
pores. 

Cultivated  and  run  wild  in  many  parts  of  India,  also  in  Burma  and  Ceylon ;  wild  in 
tropical  Africa. 

This  shrub  is  chiefly  grown  as  a  hedge-plant,  especially  where  very  quick  growth 

is  required.     In  Berar  and  the  Deccan  it  is  grown  for  poles,  also  in  places  for  pei^sticks 

and  in  some  parts  of  India  as  a  support  to  the  betel-pepi)er  vine.     Roxburgh  says  the 

wood  is  used  for  gunpowder  charcoal,  and  Prain  confirms  this  as  being  the  case  to  the 

present  day.     Kurz  says  that  it  is  good  for  toys.     The  shrub  is  sometimes  grown  as 

a  crop  for  cattle-fodder,  and  would  be  useful  as  a  nurse  in  forest  plantations.    The 

bark  gives  a  rope-fibre. 

lbs. 

C870.     Amraoti,  Berar  (Drysdale) 27 

Nordlinger's  Sections,  vol.  10. 

2.  S.  grrandiflora,  Pers. ;  Fl.  Br.  Ind.  ii.  115;  Bedd.  Fl.  Sylv.  Ixxxvi.;  Brandis 
For.  Fl.  137 ;  Kurz  For.  Fl.  i.  362 ;  Talbot  Bomb.  List  68 ;  Trimen  Fl.  Ceyl.  ii.  35. 
j^schynomejie  grandiflora,  Roxb.  Fl.  Ind.  iii.  330.  Vem.  Basna,  Hind. ;  Buka,  bak, 
agastay  Beng. ;  Bagfal,  Sundarbans ;  Akds,  Sonthal ;  Hadga,  heta,  Berar ;  Augusta, 
Mar. ;  Agati,  akatii,  Tam. ;  Avesi,  Tel. ;  Agase,  Kan. ;  Paukpyu,  Burm. ;  Katuru- 
murunga,  Cingh. 

A  short-lived,  soft-wooded  tree.  Bark  light  brown,  smooth.  Wood 
white,  soft.  Pores  small  and  moderate-sized,  often  in  radial  groups 
of  3  to  5  between  the  numerous,  fine,  white  Tnedidlary  rays. 

Cultivated  in  Southern  India,  Burma,  and  in  the  G-anges  Doab,  indigenous  in  the 
Indian  Archipelago  and  N.  Australia. 

This  pretty  little  tree  is  noticeable  for  its  large  haudsome  pink  flowers  and  lon^ 
pods.     The  wood  is  not  durable ;  in  Lower  Bengal  it  is  used  for  poata  fox  xi«ii^N^\iawftfe^ 
and  for  firewood  (Home) ;  in  Berar  and  the  i3eccan  it  is  grown  as  at  suXiaW^AvXft  ^Q'c 
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bamboo.    The  tender  leaves,  pods  and  flowers  are  eaten  as  a  vegetable,  and  the  tree  is 
grown  as  a  support  for  the  betel-pepper  vine. 

lbs. 

C871.    Amraoti,  Berar  (Drysdale) 32 

11.  CARAGANA,  Lam. 

A  senus  of  low  spinescent  shrubs  of  the  arid  region  of  the  Punjab,  Sind  and 
Baluchistan,  a  few  extending  to  the  Western  Himalaya.  C.  pygmcea,  DC ;  Fl.  Br. 
Ind.  ii.  116 ;  Brandis  For.  Fl.  134 ;  Vem.  Ddma,  tdma,  trama^  Ladak,  is  a  small 
glabrous  thorny  shrub  of  the  high  arid  regions  of  the  Himalaya  at  12-16,000  ft., 
extensively  used  for  fuel  and  browzed  by  goats.  Thomson  mentions  large  areas  near 
Hanle  on  the  Upper  Indus,  where  the  shrub  grows  to  6  ft.  high  ^"  W.  Him.  and  Tibet," 
p.  156).  (7.  decorticans,  Hemsl.  in  Hook.  Ic.  Plant.  1. 1726,  is  a  large  spiny  shrub  of  the 
Kurram  Valley  and  Hazara,  the  bark  of  which  is  used  by  Afghans  to  bind  the  sheaths 
of  their  long  knives,  in  which  use  it  resembles  leather. 

1.  C.  brevispina,  Royle;  Fl.  Br.  Ind.  ii.  116;  Brandis  For.  Fl.  133.  Vern.  Sat- 
bargi,  Thelam ;  Droh,  hurkundu,  Kashmir ;  Nyamzo,  Sutlej  ;  Art,  Jaunsar. 

A  spinous  shrub.     Bark  grey,  peeling  oflT  in  thin  square  flakes. 

Wood  light  yellowish-brown,  with  lighter  patches,  hard,  close-grained. 

AnnvAil  rings  marked  by  a  belt  of  pores.     Pores  moderate-sized, 

partly  in  the  rings,  partly  in  pale  patches.     Medvllain/  rays  fine, 

scanty,  prominent. 

Higher  forests  of  the  Western  Himalaya  from  the  Indus  to  the  Granges  at  5-9000 
ft.,  in  undergrowth  of  fir  and  oak  forests  or  in  open  glades  on  dry  ridges. 

H  4461.    Mundali,  Jaunsar,  8000  ft.  (Gamble). 

2.  C.  ambigrua.  Stocks ;  Brandis  For.  Fl.  134.  Vern.  Shinaluk,  Baluch  ;  Jirraly 
Kuram  Valley. 

A  shrub.  Bark  rough,  grey,  longitudinally  cleft.  Wood  yellowish 
with  a  red  streaked  heartwood,  hard.  AnnimL  rings  marked  bylines 
of  moderate-sized  pores,  the  pores  in  the  rest  of  the  wood  very  scanty, 
small,  in  somewhat  concentric  but  oblique  white  patches.  Medidlanry 
rays  fine,  scanty. 

Hills  of  Baluchistan,  up  to  8000  ft. 
P  4476.    Baluchistan  (Lace). 

3.  C.  Oerardlana,  Royle ;  Fl.  Br.  Ind.  ii.  116 ;  Brandis  For.  Fl.  133. 

A  shrub.     Bark  and  wood  exactly  similar  to  those  of  C.  amhigua. 

Baluchistan,  extending  northwards  to  the  Himalaya  and  then  eastwards  to  Kumaon, 
from  7-12,000  ft. 

lbs. 

P  4476.    Baluchistan  (Lace) 6l' 


Tribe  IV.    HBDY8ABEJI. 
12.  LESPEDEZA,  Mich. 

Mostly  small  undershrubs,  four  species  only  reaching  any  size.  L,  stenocarpa^ 
Maxim. ;  Prain  in  Joum.  As.  Soc.  Beng.  Ixvi.  ii.  376,  is  a  shrub  with  pretty  flowers 
irrowiog  on  rocks  in  the  Western  Himalaya  at  low  elevations,  common  in  the 
Saharanpur  Siwaliks.  L»  Prainiif  Ck)ll.  and  Hemsl.  in  Journ.  Linn.  Soc.  xxviii.  46,  and 
L.  sericophylla^  Coll.  and  Hemsl.  Ix,  45,  are  larse  shrubs  of  the  Shan  Hills  at  4-5000  ft., 
the  former  very  conspicuous  on  account  of  its  Targe  terminal  panicles  of  blue  flowers. 

1.  L.  eriocarpa,  DC ;  Fl.  Br.  Ind.  ii.  144. 

An  erect  shi*ub.    Bark  brown.     Wood  hard,  sapwood  yellowish. 
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heartwood  red.  Annual  rings  marked  by  a  continuous  white  line  of 
small  pores,  elsewhere  pores  small,  surrounded  by  white  rings,  single 
or  in  more  or  less  concentric  and  oblique  patches.  Medullary  ^ixiys 
fine,  rather  scanty. 

Throughout  the  hieher  Himalaya  from  Kashmir  to  Sikkim  at  3-9000  ft. 
A  pretty  shruh  with  handsome  purple  flowers. 

H  3192.    Nowti  Valley,  Simla,  4000  ft.  (Gamble) — * 

H  4639.    Tons  Valley,  Tehri-Garhwal,  4000  ft.  (Gamble)       ...    60 

13.  ALHAGI,  Desv.  A,  camelorumy  Fisch. ;  Prain  in  Journ.  As.  Soc.  Beng.  Ixvi. 
ii.  377  {A.  maurorumy  Bak. ;  Fl.  Br.  Ind.  ii.  145 ;  Brandis  For.  Fl.  144 ;  Talbot  Bomb. 
List  68);  Yern,  Jawdsa,jowa88if  j'dwdf  Jatuani,  Punjab;  Kas,  Sind,  is  the  Camelthom, 
a  small  thorny  shrub  of  dry  barren  places  in  the  plains  of  Upper  India,  extending  down 
the  Ganges  Valley  to  Monghyr,  and  through  Western  India  to  the  S.  Mahratta  country. 

14.  JESCHYNOMENE,  Linn.  ^.  aspera,  Linn.;  Fl.  Br. Ind.  ii.  162 ;  Brandis  For. 
FL  147 ;  lYimen  Fl.  Ceyl.  ii.  39  (Hedysarum  Zo^cwanwm,  Roxb.  Fl.  Ind.  iii.  365) ;  Vem. 
Sola,  phiU' sola.  Hind. ;  Nirjiluza,  Tel.;  Aituneddi,  T&m.,  is  the  "Solah"  plant  of 
tanks  and  marshes  from  whose  stems  the  well-known  white  pith  is  chiefly  obtained 
which  is  used  in  making  hats,  toys,  fishing-floats,  etc.  Very  closely  allied  to  this 
genus  is  Herminiera  Elaphroxylon^  Guill.  et  Perr.,  so  very  common  on  the  Upper  Nile, 
whence  specimens  have  recently  been  received  from  Mr.  £.  Muriel.  The  trunk  is  thick ; 
hark  exceedingly  thin,  smooth  except  for  lenticels  and  spirally  arranged  strias.  Wood 
simply  a  mass  of  soft  pith  like  that  of  "  Solah,"  for  whioh  it  should  prove  a  cheap  and 
easily  obtained  substitute,  for  the  plant  is  exceedingly  common  in  the  "  sudd  "  region. 

15.  ORMOCARPUM,  Beauv.  0.  Sennoides,  DC ;  Fl.  Br.  Ind.  ii.  152  ;  Kurz  For. 
FL  i.  390 ;  Trimen  FL  CeyL  ii.  39  (Hedysarum  sennoides,  Willd. ;  Roxb.  FL  Ind.  iii. 
364),  is  an  evergreen  shrub  of  Central  and  South  India  and  Ceylon. 

16.  OUGEINIA,  Bth. 

1.  0.  dalbersrioides,  Benth. ;  FL  Br.  Ind.  ii.  161 ;  Bedd.  Fl.  Sylv.  t.  36  ;  Brandis 
For.  Fl.  146,  t.  23 ;  Gamble  Darj.  List  26  ;  Talbot  Bomb.  List  69.  DaJbergia  Oojei- 
nensiSy  Roxb.  FL  Ind.  iii.  220.  Vem.  Sandan,  asainda,  tinna^y  tinisa.  Hind. ;  Shdnjan, 
prinan,  Oudh ;  Sandan  pipit,  Nep. ;  Bandhona,  Uriya ;  Kala  palds,  tewas.  Mar. ; 
l^ewas,  ruthu,  Melghdt;  Panan,  Monghyr;  Buta,  K61;  Bdt,  Sonthal;  Pannan, 
Koderma ;  Jam,  Khond ;  Er^,  Koya ;  Chichera,  Reddi ;  Ser,  shermana,  tinsai, 
Gmdi;  Dargu,  tella  motku,  Tel.;  Kari  mutal,  Kan.;  Tewsa,  Bhil ;  Butok,  ruthu, 
K  arku ;  Tui^nia,  Banswara ;  Telv^,  Rhand^sh. 

A  moderate-sized  deciduous  tree,  sometimes  gregarious.  Barh  J 
in.  thick,  light  brown,  sometimes  with  bluish  patches,  with  regular 
longitudinal  and  horizontal  cracks.  Wood  hard,  close-grained ;  sap- 
wood  small,  grey  ;  heartwood  mottled,  light  brown,  sometimes  reddish- 
brown.  Annvbol  rings  indistinct.  Pores  moderate-sized,  enclosed  in 
irregularly  shaped,  more  or  less  concentric  but  interrupted  patches 
and  bands  of  white  soft  tissue,  which  is  really  tissue  of  larger  cells 
than  in  the  rest  of  the  wood.  Medullary  rays  fine,  numerous,  white, 
uniform  and  equidistant,  distinctly  visible  in  the  hard  tissue  between 
the  soft  patches.  Pores  marked  on  a  longitudinal  section,  which  also 
is  characterized  by  very  regular  faint  cross-bars. 

Northern  and  Central  India.  Lower  Himalaya  from  the  Jhelum  to  Bhutan, 
ascending  to  5000  ft.,  and  very  common  in  hot  yalleys  and  in  forests  of  Pinus  longifolia ; 
scarce  east  of  Nepal ;  sub-Himalayan  tracts  of  the  Punjab,  North- Western  Provinces 
and  Oudh ;  Central  India,  Behar,  Chota  Nagpore,  Orissa  and  the  Circars  down  to  the 
Grodavari;  throughout  the  Bombay  Presidency  down  to  N.  Kanara,  where  it  is 
common  and  of  large  size ;  occasional  in  the  South  Deccan,  Mysore  and  the  iiox\.\i^rcL 
slopes  of  the  Nilgiris. 
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This  very  pretty  and  useful  tree  is  a  valuable  one  ia  India ;  it  comes  up  readily  in 
blanks  in  the  forests  and  on  hilly  slopes,  landslips  and  bare  places,  as  in  the  Siwaliks ; 
it  is  common  in  S&l  forests,  and  frequent  in  those  of  long-leaved  pine,  but  in  such 
accompaniments  rarely  of  large  size;  in  the  forests  of  Orissa,  the  Circars,  Konkan  and 
Kanara  it  grows  into  a  large  tree.  The  wood  is  much  in  request  for  agricultural 
implements,  such  as  ploughs ;  and,  being  tough  and  strong,  is  useful  for  carriage- 
building.  It  makes  excellent  furniture.  Roxburgh  mentions  that  the  pillars  of 
Maharaja  Sindhia's  palace  at  Oojein  are  made  of  it.  Brandis  gives  the  weight  at 
57  to  60  lbs. ;  Talbot's  experiments,  with  six  pieces  of  Bombay  wood,  in  1885,  with 
scantlings  6'  x  2"  x  2"  and  7'  x  2"  x  2",  gave  an  average  result  of  W  =  52  lbs., 
P  =  835 ;  the  specimens  examined  give  an  average  weight  of  55  lbs.,  which  may  be 
accepted  as  mean.  The  bark  is  pounded  and  used  to  intoxicate  fish  ;  it  gives  a  rough 
coarse  fibre  and  a  red  transparent  astri&gent  gum  from  incisions.  A  white  crystalline 
substance,  apparently  magnesia,  is  sometimes  found  in  the  wood.  The  branches  are 
much  loppea  for  fodder  for  cattle. 

The  natural  reproduction  of  Sandan  is  excellent,  and  it  is  very  easily  propagated 
artificially.  It  can  be  grown  from  root-suckers.  It  is  often  grown  for  ornament  in 
gardens,  and  when  in  full  flower  and  covered  with  its  pui-ple  inflorescences,  it  is  very 
pretty. 

lbs. 

P      102.     Sutlej  Valley,  Punjab — 

0      212.    Garhwal  (1868) 52 

C    3477.  Saranda  Forests,  Chota  Nagpore  (Gamble)     .                 .        .56 

C    3681.  Palamow  Forests    „            „              „            ....     56 

C      185.    Mandla,  Central  Provinces  (1870) 53 

C    1152.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .                 .54 

C    2767.    Melghdt,  Berar  (Brandis) 55 

C    1242.    Gumsur,  Madras  (Dampier) 52 

E     601.    Lohagarhi,  Darjeeling  Terai  (Manson) 67 

W  1226.    North  Kanara  (Barrett) 53 

W4077.    Moyar  Forests,  Nilgiris,  3000  ft 56 

Nordlinger's  Sections,  vol.  9,  also  vol.  8  (DaJbergia  otigeinioides,  Roxb.). 

17.  DESMODIUM,  Desv. 

A  large  genus  of  shrubs  or  undershrubs,  with  pretty  flowers  and  jointed  pods,  many 
of  them  being  conspicuous  plants  in  the  Indian  forests.  Few,  however,  reach  any  size, 
and  only  one  is  of  any  particular  forest  importance,  D,  gyransy  DC  ;  Fl.  Br.  Ind.  ii. 
174 ;  Brandis  For.  Fl.  146 ;  Talbot  Bomb.  List  70 ;  Trimen  Fl.  Ceyl.  ii.  56  (Eedij- 
sarum  gyrans,  Roxb.  Fl.  Ind.  iii.  351) ;  Vem.  Oorachand,  Beng.;  Bolu,  Nep. :  Ghauchala, 
Cingh.,  is  a  small  erect  single-stemmed  shrub,  common  in  grass  lands,  Sdl  forests  and 
forests  of  long-leaved  pine  in  N.  India,  and  generally  in  similar  places  in  S.  India  and 
Ceylon,  with  small  sensitive  rotating  lateral  leaflets,  which  cause  it  to  be  known  as 
the  "  Telegraph  plant"  or  "  Semaphore  plant."  D,  gyroides,  DC ;  Fl.  Br.  Ind.  ii.  175  ; 
Kurz  For.  Fl.  i.  388 ;  Gamble  Darj.  List  27 ;  Trimen  Fl.  Ceyl.  ii.  56 ;  Vem.  Bolu, 
Nep.,  is  a  large  shrub  of  the  E.  Himalaya,  Eastern  Bengal,  Burma  and  Ceylon,  with 
purple  flowers  and  a  "  pale  greyish-brown,  heavy,  close-grained  wood  *'  (Kurz). 

1.  D.  umbellatum,  DC ;  Fl.  Br.  Ind.  ii.  161 ;  Bedd.  Fl.  Sylv.  Ixxxvii. ;  Kurz  For. 
FL  i.  385 ;  Talbot  Bomb.  List  69 ;  Trimen  Fl.  Ceyl.  ii.  47. 

A  shrub.  Bark  thin,  light  brown.  Wood  white,  hard.  Pores 
moderate-sized,  very  scanty.  MeduUary  rays  fine,  very  numerous. 
Concentric  wavy  rings  of  white  tissue,  close  and  regular,  but  often 
anastomozing. 

Coasts  of  India,  Burma  and  Ceylon,  in  sandy  beach  jungles. 

D  3998.    Madras  (cult.)— var.  hirsuta,  DC. 

2.  D.  Gephalotes,  Wall. ;  Fl.  Br.  Ind.  ii.  161 ;  Bedd.  Fl.  Sylv.  Ixxxvii. ;  Kurz 
For.  Fl.  i.  386 ;  Gamble  Daij.  List  26 ;  Talbot  Bomb.  List  69 ;  Trimen  Fl.  Ceyl.  ii. 
47;   Hedyaarum    Cephalotes,  Roxb.  Fl.  Ind.  iii.   360.>    Vem.   Bodle  A?wm,  Nep.; 

Jfantphtyol,  Lepcha ;  Chetenda,  TeL 
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A  shrub,  often  gregarious.  Bark  grey.  Wood  yellowish,  in 
structure  resembling  that  of  D.  tilicefolium.    Stems  triquetrous. 

Eastern  Himalaya  from  Nepal  to  Assam,  thence  to  Chittagong ;  common  in  dry 
mixed  forests  in  Bunna,  also  in  savanaahs  and  north  to  the  Elachin  Hills ;  frequent  in 
Teak  forests  in  S.  India,  oflten  becoming  a  small  tree  with  trunk  up  to  10  in.  diam* 
(Bedd.) ;  low  country  of  Ceylon. 

E  3281.    Dainah  Forest,  W.  Ddars,  Bengal  (Gamble). 

S.  D.  pulehellum,  Benth. ;  Fl.  Br.  Ind.  ii.  162 ;  Brandis  For.  Fl.  145 ;  Gamble 
Daij.  List  26 ;  Talbot  Bomb.  List  69 ;  Trimen  FL  Cey  1.  ii.  48.  Hedysarum  pulchelluir^ 
Linn. ;  Boxb.  Fl.  Ind.  iii.  361.  Vero.  Juta  scUpaniy  Beng. ;  Set  krishnapaniy  Guttack ; 
Taunffdctmin,  Burm. ;  Hampilla^  Ciogh. 

An  erect,  often  gregarious,  shrub,  the  flowers  in  bifoliate  round 
bracts.  Wood  hard,  yellowish-white.  Annual  rings  marked  by  a 
white  line.    Pores  small.    Medullary  rays  fine,  white. 

Throughout  India  from  Dehra  Dun  eastwards  and  southwards  in  damp  places ; 
deciduous  forests  of  Burma ;  low  country  of  Ceylon. 

C  3432.    Amjheria,  Lohardugga,  Chota  Nagpore  (Ghimble). 

4.  D.  confertum,  DC ;  Fl.  Br.  Ind.  ii.  167 ;  Gamble  Darj.  List  26.  Vern. 
ChiptikurUf  Nep. 

A  shrub.  Bark  dark  olive-green.  Wood  dark  grey,  hard.  Pores 
moderate-sized,  scanty,  often  subdivided,  evenly  distributed,  a  con- 
tinuous belt  forming  the  annual  ring.  Medullary  rays  fine,  numerous, 
the  distance  between  them  equal  to  the  diameter  of  the  pores.  No 
concentric  lines  as  in  D.  tilicejolium. 

Central  and  Eastern  Himalaya,  Khasia  Hills  up  to  4000  ft. 
E  3724.    Kalimpting,  Darjeeling,  4000  ft.  (Gamble). 

5.  D.  tiliSBfolium,  G.  Don ;  Fl.  Br.  Ind.  ii.  168 ;  Brandis  For.  Fl.  145.  Vern. 
SambaVy  shamru,  chamra^  chamydr,  chamkat,  chamkidy  martan,  motka,  mutiy  gurshagcdy 
pri,  mardraj  muss,  murt,  later,  Hind. ;  Martoi,  Jaunsar ;  Chamlia,  bhatulaj  Kumaoo  ; 
Chamldiy  Gturhwal ;  Bhatia,  Dotial. 

A  large  deciduous  shrub.  Bark  thin,  grey.  Wood  yellowish- 
brown,  with  a  darker  centre.  Pores  small.  Annual  rings  distinctly 
marked  by  a  belt  of  small  pores ;  in  the  outer  part  of  each  annual 
ring  the  pores  are  very  small,  and  generally  arranged  in  short,  linear, 
wavy,  concentric  lines.     MeduUary  rays  white,  fine  to  very  fine. 

Sulaiman  Kange  from  the  Kurram  Valley  to  the  Indus ;  Himalaya,  eastwards  to 
Nepal  and  Sikkim,  where  very  scarce,  at  3-9000  ft. ;  Kachin  Hills  of  Upper  Burma. 

This  pretty  shrub  grows  to  a  large  size  in  the  Himalaya,  chiefly  on  dry  grassy  sfopes 
and  in  glades  in  the  deodar  forests,  where  it  is  regularly  associated  with  Indigo/era 
keterantfia,  and,  like  that  species,  serves  to  keep  down  grass  and  assist  the  reproduction 
of  deodar  and  blue  pine.  The  wood  is  a  good  fuel,  and  the  branches  are  used  for  fodder. 
The  fibrous  bark  is  used  for  rope  and  paper  making,  the  latter  in  the  Buddhist 
monasteries.     Growth  slow,  14  rings  per   inch  of  radius.    Flowers  pink  or  lilac, 

appearing  in  June,  fruit  in  October. 

lbs. 

H  3184.    Dungagalli,  Hazara,  8000  ft — 

H      51.    Nagkanda,  Simla,  7000  ft.  (Gamble) — 

H  2934.    Mahasu,  Simla,  7000  ft.  (Gamble) 53 

H  3019.    Kotgarh,  Simla,  7000  ft.  (Gamble),  (var.  argmtm.  Wall.)       .    — 
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Tribe  V.    VICIBJl. 

18.  ABRUS,  Linn.  Three  species  of  small  wiry  climbers,  among  which  the  most 
noticeable  is  A.  precatoriuSf  Linn.;  Fl.  Br.  Ind.  ii.  175;  Roxb.  Fl.  Ind.  iii.  268; 
Prandis  For.  Fl.  139  ;  Talbot  Bomb.  List  70 ;  Gamble  Darj.  List  27  ;  Trimen  Fl.  Ceyl. 
ii.  57 ;  Vern.  Ounchi,  rakti.  Hind. ;  BatUy  Berar ;  Maspati,  Nep. ;  Mik-kukrik,  Lepcha ; 
Chirmi,  Merwara ;  Karzanif  Monghyr ;  Kainchoy  Uriya ;  Kuntumani,  Tam. ;  Ywenge, 
Burm. ;  Olindawel,  Cingh,  This  plant  is  noticeable  on  account  of  its  round  seeds, 
(rati,  rakt%)y  which  are  red  with  a  black  eye,  or  sometimes  white  or  black  and  white, 
and  are  used  by  jewellers  as  weights.  They  weigh  about  1|  grains  each,  and  are  als^i 
used  to  make  necklaces,  earrings,  and  to  ornament  boxes  and  weapons.  The  plant  is 
also  used  medicinally.  It  is  chiefly  found  on  open  lands,  climbing  over  bushes  and 
hedges,  and  the  open  pods  showing  the  scarlet  and  black  seeds  are  very  conspicuous 
and  ornamental. 

Tribe  VI.    PHASBOLBJl. 
19.  MUCUNA,  Adans. 

ClimbiDg  shrubs,  some  of  them  very  large,  and  several  of  them  with  rigid  bristles 
on  the  pods,  which  bristles  easily  come  ofif  and  penetrate  the  skin,  causing  an  intoler- 
able itching.  M,  im^icata,  DC;  FJ.  Br.  Ind.  ii.  185;  Yem,  Kasi,  Bang.,  is  a  large 
climber  of  Bengal  and  Assam  with  a  big  broad  2-4  seeded  pod  plaited  on  the  faces$ 
and  furnished  with  bristles.  M,  monosperma,  DC  is  a  similar  species  chiefly  of 
Western  and  Southern  India  and  Ceylon,  with  similar  bristles,  but  a  one-seeded  pod. 
M.  atropurpureOf  DC ;  Fl.  Br.  Ind.  ii.  186 ;  Vern.  Bluainswali  Ml,  Dehra  Diin, 
is  a  similar  species,  found  more  or  less  over  India  and  Ceylon,  and  very  common 
in  the  Dehra  Ddn  ravines,  with  somewhat  similar  but  2-seeded  Aruit.  M,  gigantea,  DC 
is  a  species  which  inhabits  the  coast  regions  of  India  and  Burma,  Ceyiou  and  the 
Andamans,  and  has  a  pod  with  wings  on  both  edges  and  irritating  bristles.  M,  pru- 
rtens,  DC  ;  Fl.  Br.  Ind.  ii.  167 ;  Vern.  Alkusd,  Beng. ;  Kiwdch,  goncha,  Hind. ;  KotMtch^ 
Nep. ;  Kwele,  Burm.,  is  t^he  "  Cowhage  "  or  *'  Cow-itch  "  climber,  very  common  in 
most  damp  places  and  ravines,  also  in  hedges  throughout  India,  and  bearing  a  rather 
small  cylindrical  pod  covered  with  irritating  golden-coloured  bristles,  which  are  used 
as  a  vermifuge.  It  is  scarcely  a  woody  plant,  but  requires  to  be  meQtioned,  chiefly 
as  one  to  be  avoided  where  possible. 

1.  M.  maerocarpa.  Wall. ;  FL  Br.  Ind.  i.  186 ;  Kurz  For.  FJ.  ii.  379 ;  Gamble 
Darj.  List  27.    Vern.  Balengra,  Nep. ;  Tanyerik,  Lepcha. 

An  enormous  climbing  shrub.  Bark  soft,  greyish-black.  Wood 
soft,  fibrous,  greyish-black  when  dry.  It  is  composed  of  concentric 
rings,  the  inner  part  of  which  is  a  black  pore-less  tissue  having 
tongues  radiating  outwards  into  the  outer  tissue,  which  has  large  and 
very  large,  often  subdivided  pores. 

Eastern  Himalaya  from  Nepal  eastwards,  Khasia  Hills  and  Sylhet  up  to  7000  ft. ; 
Kachin  Hills  and  Shan  Hills  plateau  in  Upper  Burma  at  4000  ft. ;  pine  forests  on  the 
Bookee  ridge  in  Pegu  at  4-6000  ft. 

This  is  the  largest  climber  of  the  Upper  Darjeeling  forests ;  it  bears  its  yellowish- 
white  flowers  chiefly  on  the  stem,  and  has  pods  of  1  to  1^  ft.  long,  twisted.  Haines, 
quoted  by  Manson  in  the  Darjeeling  Working  Plan,  1893,  says  it  is  the  climber 
most  difficult  to  get  rid  of,  and  that  it  sends  its  branches  over  several  trees,  binding 
them  together,  and  being  exceedingly  common  in  the  poorer  parts  of  the  forest,  it 
•damages  saplings  and  prevents  reproduction. 

E  3575.    Darjeeling  Forests,  7000  ft.  (Gamble). 

20.  ERYTHRINA,  Linn. 

Seven  species,  one  of  which,  E,  resupinata,  Roxb.  Fl.  Ind.  iii.  257  ;  Fl.  Br.  Ind.  ii. 
189 ;  Brandis  For.  Fl.  141,  is  a  small  herbaceous  species  with  an  underground  woody 
rootstock,  found  in  grass  lands  in  the  sub-Himalayan  forests  of  the  North- Western 


PAPILIONACEJi:  241 

Provinces  and  Oudb,  also  on  Parasndth  in  Behar.  It  is  one  of  the  curious  dwarf 
representatives  of  otherwise  tree-producing  genera  (see  also  Ochna,  Orevna,  Comhretumy 
Careya,  Fremna)  which  seem  to  have  become  definite  species  through  years  of  regular 
burning  of  the  above-ground  stems.  It  is  very  conspicuous  when  in  flower  with  its 
large  bright  scarlet  racemes,  which  appear  first,  followed  by  a  short  leaf-bearing  stem, 
which  dies  down  after  the  south-west  monsoon  rains.  The  structure  of  the  wood  of 
the  rooistock  is  that  of  the  tree  Erythrinas, 

The  rest  of  the  Indian  species  are  soft-wooded,  handsome-flowered,  deciduous  trees, 
the  most  common  and  most  important  of  which  is  E,  stiberosa,  Koxb.  E.  ovalifolia, 
Roxb.  Fl.  Ind.  iii.  254;  Fl.  Br.  Ind.  ii.  189 ;  Bedd.  Fl.  Sylv.  Ixxxviii. ;  Kurz  For.  Fi. 
i.  367;  Trimen  Fl.  Ceyl.  ii.  64;  Vem.  Hari-kehra,  Beng.;  K&nknthit,  Burm.,  is 
a  prickly  stemmed  tree  of  the  coast  forests  of  Chittagong,  Arracao  and  Pegu,  extending 
northwards  to  Sylhet  and  Assam. 

Wood  white,  very  soft,  no  heartwood.  Pores  large  to  very  large, 
very  scanty,  often  subdivided,  thick-walled,  septate.  Medullat^y  rays 
broad,  joined  by  concentric  but  interrupted  irregular  narrow  bars,  so 
that  the  wood  has  a  reticulate  appearance.  In  these  cross-bars  the 
wood  cells  are  smaller  and  the  texture  is  denser.  In  the  spaces  between 
them  the  cellular  tissue  is  very  open,  the  cells  usually  pentagonal. 

1,  E,  SUberosa,  Roxb.  Fl.  Ind.  iu.  253;  Fl.  Br.  Ind.  ii.  189;  Bedd.  Fl.  Sylv. 
Ixxxvii.;  Brandis  For.  Fl.  140;  Kurz  For.  Fl.  i.  369;  Gamble  Darj.  List  27;  Talbot 
Bomb.  List  71.  Vem.  Pangra,  panjira,  dauldhdk,  rungra,  rotoanra,  iiasut,  maddra, 
Hind.;  Chulnashtarf  paridra,  thah,  Pb. ;  Gadichora,  Merwara;  Nangthada,  Berar; 
J^uHidhOf  Nep.;  Mandat,  Gdro;  Katianoy  Lepcha;  Muni,  rnadtiga,  Tam.;  MtUu 
fnodugu,TeL;  Fhangeraj  Qoudi ;  Oadapha88a,K\xrkM;  Farhud,  Kh&rw&r ;  Faldua, 
chcdduaj  Uriya;  Muskamba,  Khond;  Kathit,  Burm. 

A  moderate-sized  deciduous  tree.  Outer  bark  corky,  light  grey, 
with  deep,  irregular,  vertical  cracks,  varying  in  thickness  up  to  1  in. ; 
inner  bark  fibrous,  ^  inch  thick.  Wood  very  soft,  spongy,  white, 
fibrous  but  tough ;  that  neax  the  centre  of  darker  colour,  but  not  a 
regular  heartwood.  Pores  very  large,  very  scanty,  often  subdivided, 
conspicuous  on  a  vertical  section  and  markedly  septate.  MedidLari/ 
rays  short,  broad;  the  tissue  between  the  rays  reticulated  by  irregular 
more  or  less  concentric  interrupted  narrow  bands  of  firm  texture  like 
the  medullary  rays,  separating  rectangular  patches  of  white,  spongy 
tissue.  On  the  radial  section  the  medullary  rays  appear  as  broad 
shining  bands,  giving  the  wood  a  marked  silver-grain,  and  the  pores 
are  prominent,  while  the  alternate  bands  of  hard  and  soft  tissue 
appear  as  alternate  longitudinal  streaks. 

Dry  forests  throughout  India  and  Burma ;  Lower  Himalaya  and  sub-Himalayan 
forests  from  the  Ravi  to  Nepal,  ascending  to  3000  ft. ;  common  in  the  Sdl  and  mixed 
forests  of  the  Dun,  Oudh  and  intermediate  country ;  common  also  in  Behar,  the  C.P., 
Chota  Nagpore,  Orissa,  the  Circars  and  Deccan,  getting  scarcer  southwards ;  Shan  Hills 
of  Upper  Burma  and  mixed  forests  of  the  Pegu  Yoma. 

The  wood  of  this  tree,  though  so  light  and  soft,  is  fairly  durable,  and  is  in  con- 
siderable demand  for  various  purposes,  such  as  scabbards,  sieve-frames,  planking,  and 
especially  for  jars  for  household  puiposes,  and  boxes  to  be  covered  with  lacquer,  so 
that  iu  such  forests  as  those  of  the  Dehra  Dun,  the  purchasers  of  the  yearly  coupes 
are  glad  to  get  it  and  to  utilize  it  separately.  The  tree  grows  readily  from  cuttings, 
is  very  quick  growing  (4  rings  per  inch)  and  ornamental.    The  average  weight  of 

the  wood  is  about  19  lbs.  per  cubic  foot. 

Ib0. 

0    630.     Dehra  Ddn  (O'Callaghan) 20 

0  4490.    Lachiwala,  Dehra  Dtin  (Gradon) 20 

C  1146.     Ahiri  Forest,  C.P.  (R.  Thompson) — 

C    820.    Bairagarh  Forest,  Berar  (Drysdale) 17 

R 
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2.  E.  indica,  Lam. ;  Fl.  Br.  Ind.  ii.  188 ;  Roxb.  Fl.  Ind.  iii.  249 ;  Bedd.  PI.  Sylv. 
Ixxxvii. ;  Brandis  For.  Fl.  139 ;  Kurz  For.  Fl.  i.  368 ;  Talbot  Bomb.  List  71 ;  Trimen 
Fl.  Ceyl.  ii.  63.  The  Indian  Coral  tree.  Vern.  Pangra^  panjtra,  pangara,  farady 
Hind. ;  FaJita  mandar,  Beng. ;  Murukd,  Tarn. ;  Modttgu,  badapu,  badidapu,  Tel. ; 
Fangara,  phandra.  Mar.;  Hdliwdra^  pdlitudra,  Ean. ;  Chaldua,  pcddua^  Uriya; 
Madar,  Cacbar;  Katheik,  Magh;  Inkathity  pinlekathit,  Burm. ;  ErabadUy  Cingh. 
(Mochi  wood  of  Madras.) 

A  deciduous  tree.  Bark  yellowish,  smooth  and  shining,  peeling 
off  in  thin  papery  flakes,  young  stems  and  branchlets  armed  with 
prickles.     Stiiicture  the  same  as  that  of  E.  suberoaa. 

Coast  forests  of  the  Bay  of  Bengal  from  the  Sundarbans,  through  Arracan  and  Pegu 
to  Tenasserim ;  coast  of  Malabar  and  Ceylon ;  Andaman  and  Nicobar  Islands ;  much 
planted. 

Since  the  first  edition  of  this  work  was  written,  Dr.  Prain  has  pointed  out  tbat 
this  is,  in  its  wild  state,  only  a  coast  plant,  and  that  inland  it  is  only  found  as  a 
cultivated  tree,  so  that  I  am  a  little  in  doubt  about  the  vernacular  names.  Brandis 
("  Ind.  For."  xxv.  395)  considers  it  to  be  also  sometimes  wild  ihland,  especially  in  the 
Bombay  forests.  The  wood  is  used  for  the  same  purposes  as  that  of  K  suherosa.  The 
tree  is  cultivated  as  a  support  to  the  betel-pepper  vine,  and  as  an  ornamental  garden 

or  park  plant.    It  gives  a  dark  brown  gum  of  no  value. 

lbs. 

B  2343.    Myanaung,  Burma  (Gamble) 18 

B  2223.    Andaman  Islands  (Col.  Ford,  1866) 26 

3.  E.  Stricta,  Roxb.  FL  Ind.  iii.  251 ;  Fl.  Br.  Ind.  ii.  189 ;  Bedd.  Fl.  Sylv.  1. 175 ; 
Kurz  For.  Fl.  i.  369;  Talbot  Bomb.  List  71;  E.  indica.  Lam.;  Gamble  Darj.  List 
27,  in  part  Vern.  Fullidha,  Nep. ;  KaHang,  Lepcha;  Murukku,  Tam.,  Mai.; 
Mouricou,  kichige,  Kan. ;  Taungkathit,  Burm. 

A  large  or  small  deciduous  tree.  Bark  armed  with  white  prickles. 
Wood  structure  the  same  as  that  of  E.  suberosa. 

Assam,  Eastern  Bengal,  Manipur,  extending  westwards  to  Nepal,  and  perhaps 
further  (Prain  mentions  Walliohian  specimens  coming  from  Kuraaon  and  even 
Hardwar) ;  common  on  the  western  coast  in  the  Konkan  and  N.  Kanara  and  down 
to  Travancore ;  upper  mixed  forests  of  the  Pegu  Toma  and  Prome  in  Burma. 

Its  uses  and  character  are  the  same  as  for  E.  suberosa  and  indica. 

lbs. 

E  2344.    Bamunpokri,  Darjeeling  Terai  (Gamble)         ....    16 

4.  £•  arborescens,  Roxb.  Fl.  Ind.  iii.  256;  Brandis  For.  Fl.  14C;  Gamble  Darj. 
List  27.  Vern.  Fungara,  mandidrUf  Kumaon ;  Fodinga,  fullidha,  Nep. ;  Gyesa, 
Lepcha ;  Dingsong,  Khasia. 

Wood  structure  similar  to  that  of  E.  avherosa^  but  it  is  more 
compact,  less  spongy,  and  has  more  numerous  concentric  bands. 

Outer  Himalaya  from  the  Ganges  to  Bhutan,  up  to  7000  ft. ;  Khasia  Hilk. 

This  handsome  tree  is  often  planted  for  ornament,  as  in  the  avenues  at  Darjeeling. 
The  flowers  are  scarlet  and  appear  contemporaneously  with  the  leaves,  so  that  the  tree 
is  even  handsomer  than  the  otner  species.    It  is  easily  grown  from  cuttings. 

E  3106,  3330.    Darjeeling,  7000  ft.  (Gamble). 

6,  E.  lithosperma,  BL;  Fl.  Br.  Ind.  ii.  190;  Kurz  For.  Fl.  ii.  367.  Vern. 
Yekathity  Burm. 

A  moderate-sized  tree  with  prickly  stem.  Wood  greyish- white, 
soft,  the  structure  similar  to  that  of  E,  suberosa. 

Upper  mixed  forests  of  Pegu  and  Martaban,  along  streams ;  Shan  Hills. 

This  tree  is  universally  employed  in  the  Java  plantations  as  a  shade  tree  for  coffee, 
and,  with  E,  umhrosa,  H.  B.  K.  from  Central  America  and  E,  velutina,  Willd.  from 
the  W.  Indies,  is  used  for  the  same  purp3se  over  cocoa  in  Ceylon.  The  Java  name  is 
^'Dadapf'^  and  Mons.  Jean  Massart  (JJn,  hotaniste  en  Malaisie — Gand,  1895)  says  that 
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its  chief  advantage  lies  in  its  having  root-knots  which  are  caused  by  fungi^  and  which 
«nrich  the  soil  with  nitrogen,  while  also  it  is  very  easily  grown  from  cuttings. 

B  5025.    Tharrawaddy  Division,  Burma. 

21.  SPATHOLOBUS,  Hassk. 

As  now  described  by  Dr.  Prain  (Journ.  As,  Soc  Beng,  Ixvi.  ii.  412,  and  Ixvii.  ii.  2, 
286)  there  are  about  ten  species  of  this  genus  in  India  and  Burma.  S.purpureus, 
Bth.;  Talbot  Bomb.  List  71,  is  a  large  climber  of  the  Supa  Ghit  forests  in  North 
Eanara.  8,  crassifolius^  Bth.  is  found  in  the  Ehasia  Hills  and  Sylhet ;  and  S.  Listeria 
Prain,  in  those  of  Cbitti^ong.  The  rest,  except  that  described  below,  are  all  Burmese, 
one  of  them,  8.  ripartus,  Prain,  being  described  as  a  *'  low-spreading  tree  hangins;  over 
*  streams  "  on  Taepo,  5000  ft.,  in  Tenasserim,  and  at  Taunjrkyaghat  in  Pegu.  8,  Pot- 
tingerif  Prain,  is  a  large  species  recently  discovered  in  the  Kacbin  hills. 

1.  S,  RoxbUPghii,  Bth.;  FL  Br.  Ind.  ii.  193;  Brandis  For.  Fl.  143;  Gamble 
Darj.  List  28;  Talbot  Bomb.  List  71.  Butea  parviflora,  Roxb.  Fl.  Ind.  iii.  248; 
Eurz  For.  Fl.  i.  365.  Vem.  Mala,  mvia,  maula.  Hind.;  Oordri,  Oudh;  Debrela  a, 
Nep. ;  Tarotrik,  Lepcha;  Mora,  murrd,  K61;  Bandu,  durang,  Ebarwar;  Fhulsun, 
Mar. ;  Fordtni,  Uriya ;  Mothuga  tiga^  Eoya ;  Bodega  tiga,  Reddi ;  Fauknwb,  Burm. 

A  gigantic  climbing  shrub,  often  reaching  3  to  4  ft.  in  girth. 
Bark  dark  brown,  rather  rough,  much  fluted,  and  having  horizontal 
ridges.  Wood  dark  brown,  very  soft,  fibrous,  in  concentric  layers  of 
very  soft  tissue  with  very  large  pores,  alternating  with  bast  layers 
which  exude,  on  being  cut,  a  bright  red  gum.  The  general  appearance 
of  a  section  is  much  like  that  of  MiUettia  awricvlata.  The  pores 
are  surrounded  by  a  ring,  and  the  raedvUary  rays  are  obscure,  while 
small  patches  of  bast  tissue  occur  among  the  pores. 

Sub-Himalayan  tract  from  the  Jumna  eastwards,  scarce  in  Dehra  Dtin  compared 
with  Bauhinia  Vahlii  and  MiUettia  auricidata,  more  common  eastwards  as  in  Oudh ; 
in  the  Daijeeling  Terai  and  Dtiars,  very  common  and  very  troublesome;  Assam , 
Eastern  Bengal,  Chittagong,  and  Burma,  in  all  mixed  forests ;  forests  of  Western  India 
in  the  Konkan  and  N.  Eanara,  and  of  the  east  coast  in  Orissa  and  the  Gircars ;  hill 
regions  of  S.  India. 

One  of  the  most  destructive  climbers  of  the  Indian  forests,  and  regularly  cut 
wherever  possible,  especially  in  the  N.  Indian  Sdl  forests  and  the  teak  forests  of 
W.  India.  The  gum  is  ruby-coloured  and  transparent,  and  resembles  "  kino ; "  the 
seeds  give  an  oil  and  the  bark  a  coarse  fibre. 

0  2927.     Garhwal  Forests  (1874). 
E    480.    Darjeeling  Terai  (Manson). 

22.  BUTEA,  Roxb. 

Three  8i:)ecies.  B,  minor.  Ham.;  II.  Br.  Ind.  ii.  195;  Gamble  Darj.  List  28; 
Vem.  BolatrUf  Nep.;  Namosinglet,  Lepcha,  is  an  erect  or  climbiug  shrub  of  the 
lower  Eastern  Himalaya  and  Assam,  usually  on  dry  slopes. 

1.  B.  frondosa,  Koxb.  Fl.  Ind.  iii.  244 ;  Fl.  Br.  Ind.  ii.  194 ;  Bedd.  Fl.  Sylv.  t. 
176;  Brandis  For.  Fl.  142;  Kurz  For.  Fl.  i.  364;  Gamble  Darj.  List  27;  Talbot 
Bomb.  List  72 ;  Trimen  Fl.  Ceyl.  ii.  66.  Vem.  Dhdk,  phulla,  Kashmir ;  Dhdk,  jpoMs^ 
Jcakria^  kankreiy  chichra^  Hind.;  Chalcha,  Bandelkhand;  Chiula, puroha^  C.P.;  Falds, 
Beng. ;  Faldsi,  hulyettra,  Nep. ;  Lahokung,  Lepcha ;  Fordsu,  Uriya ;  Falashuj  Mechi ; 
Murut,K6\;  PAarm,  Baigas;  Pard«, /ara«,  Behar;  Murup,  Sonthal;  Chora,  shora, 
khakra,  kankra,  Merwara;  Murr,  Gondi;  Fharsa,  Kurku;  Forasan,  parasu,  Tam.; 
Modugu,  mohtuy  Tel. ;  Muttuga,  thords,  muttala,  Kan. ;  Fard8,phuldSy  gas-kela,  Mar. ; 
FhuUas  kakria,  Guz. ;  Faldsin  samatha^  Mai.;  FupaldsUj  Trav,  Hills;  Gaa-kdla^ 
Oingh. ;  Fauk,  Burm. 

A  moderate-sized  deciduous  tree.    Bark  i  inch  thick,  fibroxx^.^T^^^ 
exfoliating  in  small  irregular  pieces ;  exuding  from  (i\it^  axidi  ^^^xsct^'a 
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a  red  juice  which  hardens  into  a  ruby-coloured  gum  similar  to  kiiio. 
Wood  grey  or  grey-brown,  white  or  brown  if  cut  up  fresh  and  quickly 
seasoned,  soft,  not  durable;  no  annual  rings.  Pores  large,  often 
subdivided,  extremely  scanty.  Medullary  rays  broad  and  moderately 
broad,  pale;  the  darker  tissue  between  the  rays  is  broken  up  into 
oblong  patches  by  broad  concentric  bands  of  pale  tissue  similar  in 
appearance  to  the  medullary  rays,  alternating  with  dark  patches,  both 
distinctly  visible  on  a  radial  section  as  long,  irregular,  alternate  dark 
and  light  bands.  The  structure  is  like  that  of  Erythrina,  but  the 
network  is  finer  and  the  loose  cellular  tissue  squares  are  smaller. 

Throughout  the  plains  of  India,  Burma,  and  Ceylon,  usually  in  open  country  in 
grass  lands  and  gregarious,  more  rarely  scattered  in  mixed  forests  such  as  Sdl.  It 
thrives  on  black  cotton-soil,  also  on  salt  lands  and  in  water-logged  places. 

This  well-known  tree  is  remarkable  for  its  brilliant  scarlet-orange  flowers  with 
black  sepals,  which  appear  when  the  tree  is  leafless,  and,  as  Brandis  says,  look  ^  like 
'  fire  on  the  horizon."  The  flowers  appear  in  the  beginning  of  the  hot  season ;  they 
give  a  yellow  dye  from  which  the  "  keso  "  powder  used  (or  formerly  used,  for  it  seems 
to  be  now  supplanted  by  other  colours,  perhaps  aniline)  at  the  Holi  festival.  The  tree 
is  valuable  for  covering  salt  lands,  and  will  even  grow  on  lands  badly  covered  with 
"  reh,"  and,  if  well  grown,  makes  a  handsome  avenue  tree,  though  leafless,  or  nearly  so, 
when  shade  is  most  required. 

The  wood  is  not  durable  above  ground,  but  is  said  to  be  much  better  under  water, 
and  is  consequently  used  in  Upper  India  for  well-curbs  and  piles,  also  for  the  water- 
scoop  of  native  wells,  which  is  often  made  of  thin  slices  of  dhdk  wood  joined  with 
leather  (Ibbetson, ''  Kamal  Settlement  Beport  ")•  If  cut  up  green  and  seasoned  in  the 
plank  it  is  likely  to  be  a  fair  wood  for  rough  boxes,  but  cut  logs,  if  left  long,  get  the 
wood  badly  discoloured  and  liable  to  speedy  decay.  The  weight  is  given  by  Kyd  as 
32  lbs.,  by  A.  Mendis,  Ceylon  Collection,  No.  11,  as  38  lbs.;  Brandis  gives  31  to  36  lbs.; 
the  specimens  give  an  average  of  nearly  39  lbs.  Kyd  gives  P  =  335.  Beddome  says 
the  wood  is  used  for  gunpowder  charcoal.  An  analysis  of  100  lbs.  steam-dry  wood 
gave  2  lbs.  of  ash,  of  which  0*76  lb.  were  potassium  and  sodium  compounds,  0*63  lb. 
calcium  carbonate,  0*28  lb.  magnesium  carbonate,  and  0*28  lb.  phosphates.  The  bark 
gives  a  coarse  fibre,  which  is  used  for  rough  cordage  and  for  caulking  boats.  The  leaves 
are  regularly  used  as  plates,  especially  in  S.  India,  also  as  a  substitute  for  paper  to 
wrap  up  parcels  and  for  buffalo-fodder.  Messrs.  Gleadow  and  Gradon  both  say  tluit  the 
leaves  are  not  eaten  by  goats.  Incisions  in  the  bark  give  a  transparent  ruby  gum 
known  as  '*  Bengal  kino,"  and  sold  as  a  medicine.  It  is  obtained  from  small  gashes 
made  in  the  bark,  from  which  it  exudes  and  is  collected.  The  ric^ht  to  collect  kino 
gum  over  large  areas  is  usually  sold,  e.g,  in  the  Pathri  Forest  of  Saharanpur,  N.-W. 
Provinces. 

Next  to  ScJUeichera  trijuga,  this  tree  is  the  most  important  one  for  growing  lac 
upon,  the  insect  being  readily  props^ated  by  tying  small  pieces  of  the  stick  lac  off 
a  bearing  tree  on  a  branch  of  the  one  on  which  it  is  intended  to  grow.  The  quantity 
produced  on  Butea  is  greater  than  is  given  from  other  trees.  The  seeds  are  used  in 
medicine  as  a  purgative  and  vermifuge,  and  are  said  to  be  made  into  ''condition  balls" 
for  horses  (Graham  Anderson,  "  Forest  Trees  in  the  Coffee  Lands  of  S.  Mysore  ").  The 
wood  suffers  a  good  deal  from  the  attacks  of  insects.  Mr.  R.  Thompson  found  it 
tunnelled  by  a  Curculionid  beetle,  which  proves  to  be  Sipalus  granulatus,  Fabr.  It 
is  also  one  of  the  trees  preferred  by  the  destructive  Plocederus  obesus,  Daporet  (see 
also  under  Sdl,  Odina,  etc.). 

ite. 

0     237.    Garhwal  (1868) — 

C   1119.     Ahiri  Reserve,  C.P.  (R.  Thompson) — 

C  2759.    Moharli  Reserve,  C.P.  (Brandis) 36 

C  4889.    Betul,  C.P.  (S.  G.  Paranjpe) 32 

E     674.  Rakti  Forest,  Darjeeling  Terai  (Manson)         .        .        .        .31 

E  2345.    Sivoke  Forest        „  „     (Gamble) 40 

D  4238.    Nallamalai  Hills,  Eurnool  (Sim) 44 

D  4309.    Cuddapah  (Gamble) wet  65,  dry  42 
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2.  B,  snperba,  Roxb.  Fl.  Ind.  iii.  247 ;  Fl.  Br.  Ind.  ii.  195 ;  Brandis  For.  Fl.  143 : 
Kurz  For.  Fl.  L  365;  Talbot  Bomb.  List  72.  Yern.  Tel  paras,  palasvd,  heltiviU, 
Mar.;  Belia  palds,  Berar;  Chilla,  chihunt,  Monghyr;  Samur,  Goodi;  Tunangj 
Eurku ;  Moduga,  Koya ;  Dodhami,  Eoderma ;  Fauknwe,  Burm. 

An  immense  climber.  Bark  dark  brown,  thick,  very  fibrous. 
Wood  dark  brown,  very  porous  and  fibrous.  Pores  very  variable  in 
size,  small  to  very  large,  often  much  subdivided,  thick-walled. 
MeduUary  rays  very  indistinct. 

Oudh,  Central  India,  the  Eonkan  and  Circars.  Brandis  gives  also  "  Dehra  Dun,'' 
but  I  have  never  seen  it  there  or  heard  of  it  so  far  west  along  the  Himalaya. 

The  flowers  and  leaves  are  scarcely  distinguishable  from  those  of  B.frondosa,  and, 
like  it,  it  gives  a  gum  kinOr    It  is  destructive  in  the  forest,  and  requires  to  be  cut. 

C  4890.     Betul,  C.P.  (S.  G.  Paranjpe). 

23.  MASTERSIA,  Benth.    M.  assamica,  Bth.  (M.  cleistocarpa,  Baker  in  Fl.  Br.  . 
Ind.  ii  195)  is  a  woody  climber  of  the  Eastern  Himalaya  and  Assam. 

24.  DIOCLEA,  H.  B.  E.  D.  reflexa.  Hook.  f. ;  Fl.  Br.  Ind.  ii  196 ;  Eurz  For. 
Fi  i  379,  is  a  large  climbing  shrub  of  Sylhet  and  the  Andamans,  and  D,  Javanica, 
Benth.  (D,  reflexa.  Hook.  f.  ?.c.  in  part ;  Trimen  Fl.  Ceyl.  ii.  68)  is  a  large  climber  or 
Chittagong  and  Ceylon. 

25.  PUERARIA,  DC. 

A  genns  of  climbing  plants,  a  few  of  which  only  reach  the  size  of  being  woody  and 
possible  injurers  of  forest  trees.  The  most  important  is  P.  tuberom,  DC.  F,  sikkim- 
en9%8,  Prain  (P.  tuherosa,  DC ;  Gamble  Darj.  List  28 ;  Vern.  Bdari,  Nep. ;  Lungom, 
Lepcha)  is  a  large  climber  of  the  forests  of  the  Darjeeling  Terai,  with  soft  spongy 
wood,  recognized  from  P.  tuberosa  by  having  larcrer  racemes  of  blue  flowers  and  a 
rusty  instead  of  a  grey-silky  pubescenoe.  P.  Wallichii,  DC,  is  also  a  climbiug  shrub 
of  the  E.  Himalaya.  P.  Colletiiiy  Praio,  is  a  shrub,  erect  when  young,  climbing  when 
older,  of  the  forests  of  Maymyo,  the  Shan  Hills  and  other  places  in  Upper  Burma. 

1.  P.  tuberosa,  DC;  Fl.  Br.  Ind.  ii.  197;  Brandis  For.  FL  141;  Talbot  Bomb. 
List  72.  Eedysarum  tuberosum^  Koxb.  Fi  Ind.  iii.  363.  Vern.  Sialic  saloha^  hadar, 
Pimjab ;  BUdi  kand,  billi,  hirali,  pona,  Eumaon  ;  Sirdla,  Grarhwal ;  Ghorbel,  Berar ; 
Oora  hel,  Merwara ;  Dari,  gumodi,  Tel. 

A  large  tuberous-rooted  deciduous  climber.  Bark  brown,  ^  in. 
thick,  peeling  off  in  vertical  strings.  Wood  very  porous,  soft,  perish- 
able, white  when  fresh  cut,  afterwards  turning  brown,  fibrous.  Pores 
very  large,  in  light-coloured  rings.     MeduLlaini  rays  not  traceable. 

Sub-Himalayan  tract  from  the  Indus  eastwards  to  Nepal ;  Behar,  Chota  Nagpore, 
C.P.,  Deccan,  Orissa,  the  Circars,  the  Eonkan  and  Eanara ;  often  cultivated. 

This  plant  has  pretty  blue  flowers  which  appear  before  the  leaves ;  its  root  is  a  huge 
tuber  which  is  eaten  and  used  in  medicine.  The  tuber  is  cut  up  and  given  as  food  ro 
tonga-ponies  on  the  Simla  road  (CoUett). 

0  4647.     Easumri,  Saharanpur  Forests  (Gamble). 

26.  ATYLOSIA,  W.  and  A.  A  genus  of  herbs  and  shrubs,  only  one  or  two  of 
which  are  of  any  size.  A,  CandoUei,  W.  and  A. ;  Fi  Br.  Ind.  ii  212 ;  Trimen  Fi 
Ceyl.  ii.  78 ;  Vern.  Et-tora,  Cingh.,  is  a  handsome  erect  shrub  of  the  Nilgiri  Hills,  at 
5-8000  ft.,  and  of  the  patanas  of  the  Ceylon  mountains ;  it  is  very  common,  especially 
on  grassy  slopes  with  patches  of  bushy  vegetation  such  as  BhodomyHus,  Hypericum 
fnysorense,  etc.  A,  lineaia^  W.  and  A.  and  A,  sericea,  Bth.  are  smaller  but  pretty 
shrubs  of  rather  lower  elevations  on  the  mountains  of  S.  India.  A,  mollis,  Bth.  is  a 
climbing  shrub  of  the  Western  Himalaya,  very  common  in  places  in  Jaunsar  and 
Tehri-Garhwal  at  4-6000  ft. ;  while  A,  crassa,  Prain,  is  a  similar  species  ol  \.\i'^  ^«I\tt& 
from  Dehra  Diin  southwards  and  in  Burma. 
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27.  CAJANUS,  DC.  C.  indtcus,  Spr. ;  Fl.  Br.  Ind.  ii.  217  {Cytims  Cajan,  Roxb. 
Fl.  Ind.  ill.  325),  is  a  shrub  largely  cultivated,  especially  in  forest  regions  in  India  and 
throughout  the  tropics,  for  the  sake  of  its  seeds  (Yem.  Jirhar,  arhar  dal.  Hind.,  Beog. ; 
Tur,  iura,  Mar. ;  Tuvarai^  Tarn. ;  KandcUu,  Tel. ;  Togari,  Kan. ;  Fezigon,  Burm.), 
which  are  much  used  for  food.    The  branches  and  leaves  are  used  as  cattle-fodder. 

28.  CYLISTA,  Ait.  C.  scariosa,  Ait. ;  Fl.  Br.  Ind.  ii.  219 ;  Roxb.  Fl.  Ind.  iii. 
320;  Kurz  For.  FJ.  i.  377;  Talbot  Bomb.  List  73;  Vern.  Banguera,  Bombay,  is  a 
climbing  shrub  of  South  and  West  India  and  Burma. 

29.  RHYNCHOSIA,  Lour,  contains  several  small  shrubs  or  climbers,  i?.  psetido- 
cajany  Camb. ;  Kl.  Br.  Ind.  ii.  223,  is  not  uncommon  in  the  forests  of  long-leaved  pine 
in  the  Western  Himalaya,  and  is  frequent  in  the  valley  of  the  Tons. 

30.  FLEMINGIA,  Roxb. 

Several  species,  mostly  shrubs  of  various  sizes,  some  of  them  important  in  the 
forest  undergrowth.  Among  such  are  F,  Chappar,  Ham.,  a  round-leaved  species  with 
flowers  in  large  rounded  bracts,  which,  in  some  places,  as  in  parts  of  the  Dun  Sdl 
forests  (Moticbtir  Valley),  in  the  Eng  forests  of  Burma  and  in  the  Northern  Circars 
Sil  forests,  forms  a  dense  shrubby  underwood.  Of  other  large- bracted  species,  F» 
strobUi/era,  Br.  and  F.  hracteata,  Wight,  are  also  species  of  the  underwood  of  tree 
forest  in  various  paits  of  India,  while  F,  fruticulosa,  Wall,  is  characteristic  of  grass 
lauds  in  the  Western  Himalaya,  usually  above  5000  ft. 

F.  stricta,  Roxb.  Fl.  Ind.  iii.  342 ;  Fl.  Br.  Ind.  228 ;  Gamble  Darj.  List  28 ;  Kurz 
For.  Fl.  i.  376 ;  Vern.  Batwdsi,  Nep.,  is  a  large  undershrub  of  valleys  in  the  Lower 
Himalaya  and  sub-Himalayan  forests  from  Dehra  Diin  to  Assam,  also  in  Burma, 
characterized  by  densely  imbricating  narrow  bracts  and  triquetrous  branches.  F, 
congesta,  Roxb.,  is  another  shrub  of  similar  range,  common  in  savannah  lands  in 
Bengal  and  Burma,  and  extending  north-west  to  Dehra  Ddn  and  southwards  to  the 
Circars  and  Eanara.  F.  involibcrata,  Bth.,  is  a  blue-flowered,  soft-headed  shrub  of 
grass  lands  in  the  Sikkim  Terai,  Duars  and  Assam.  F.  Grahamiuna,  W.  and  A.  is 
a  Nilgiri  shrub  which,  besides  F,  congesia,  Roxb.,  gives  the  "  TFaros"  dye  resembling 
** Kamilay*  which  is  obtained  from  the  glands  on  the  pods  (see  Agric.  Ledger,  No.  16 
(1898)). 

!•  F,  semialata,  Roxb.  Fl.  Ind.  iii.  340;  Kurz  For.  Fl.  i.  374.  F,  congeskiy 
Roxb.  var.  semicdata;  Fl.  Br.  Ind.  ii.  229;  Trimen  Fl.  Ceyl.  ii.  87;  Gamble  Daij. 
List  28.    Vern.  Bhalia,  Hind. ;  Batwdsif  Nep. ;  Mipitmuk,  Lepcha ;  Thagyaney  Bunn. 

A  tall  shrub.  Wood  white,  soft.  Pores  small,  scanty,  in  lines  of 
pale  tissue  arranged  concentrically  and  alternately  with  harder  tissue 
without  pores,     medvllary  rays  moderately  broad. 

Himalaya  and  sub-Himalayan  forests,  from  Chamba  to  Bhutan ;  Assam,  Khasia  and 
Naga  Hills ;  Parasndth  in  Chota  Nagpore;  Milgiris  ;  Burma,  north  to  Kachin  Hills. 

E  3279.    Dainah  Forest,  Western  Duars,  Bengal  (Gamble). 

Tribe  VII.    DALBBRGIE Jl. 

31.  DALBERGIA,  Linn.  f. 

A  very  important  genus  in  Indian  Forest  economy,  as  it  contains  two  of  the  most 
valuable  and  important  of  Indian  forest  trees,  besides  several  others  of  interest  on 
account  of  their  woods,  their  products  or  their  importance  in  Sylviculture.  There  are 
about  36  species  in  the  three  sections,  and  of  these  about  one-half  are  trees  and  one- 
half  climbing  or  straggling  shrubs.  The  following  account  of  the  chief  species  of  forest 
interest  has  been  taken  from  the  Fl.'Br.  Ind.  as  amended  by  the  Notes  giveu  in  Dr. 
Prain*s  paper  in  Joum,  As.  Soc,  Beng,  Ixvi.  ii.  442. 

Wood  soft  to  very  hard;  in  D.  Sissoo,  latifolia,  cvltrata  and 
Oliveri  it  is  dark-coloured — red,   brown,  purple  or  black;  in  2). 
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la^nceola/ria,  panicvZata,  hirdna,  etc.,  it  is  white  or  grey  without 
heartwood.  In  all  the  pores  are  scanty,  often  subdivided,  in  patches 
of  light  tissue  joined  by  concentric  belts  or  lines  of  similar  structure, 
whicn  vary  from  rather  broad  and  irregular  in  D.  Sissoo  to  fine  and 
regular  in  D,  cvltrata  and  Oliveri,  and  from  numerous  in  D.  cvltrata 
to  very  few  in  D.  hvrdna,  or  none  at  all  in  D.  nigrescens.  Medullary 
rays  fine,  uniform,  often  very  short. 

Subgenus  1.  SISSOA,  Benth.    Eighteen  species. 

D.  pseudo-Sissoo,  Miq.  (2>.  Championii,  Thw. ;  Fl.  Br.  Ind.  ii.  231 ;  Trimen  Fl. 
Ceyl.  ii.  88) ;  Vera.  Ban^ra'ivdy  Cingh.,  is  a  scandent  shrub  of  the  moist  region  of 
Ceylon.  D^foliacea,  Wall.;  Fl.  Br.  Ind.  ii.  232,  is  a  tree  of  the  Eastera  Himalaya, 
ascending  to  4000  ft. ;  Assam,  the  Elhasia  Hills  and  Sylhet ;  and  Burma.  D.  rvhigi- 
noaay  Roxb.  Fl.  Ind.  iii.  231 ;  Fl.  Br.  Ind.  ii.  232 ;  Kurz  For.  Fl.  i.  347 ;  Talbot  Bomb. 
List  75,  is  a  climbing  shrub  of  South  India,  the  Ghdts  of  Elanara  and  the  forests  around 
Kambala-tauDg  in  Burma.  2>.  Qardneriana,  Benth.,  is  a  climbing  shrub  of  the  hills 
t»f  South  India.  2).  confertiflara,  Bth. ;  Fl.  Br.  Ind.  ii.  233 ;  Talbot  Bomb.  List  75, 
is  a  climbing  shrub  of  Sylhet,  Chlttagong,  the  Eonkan  and  Burma,  also  very  common 
in  the  Andaman  Islands.  D,  Gollettii,  Prain  ia  Joura.  As.  Soc.  Ixvi.  ii.  445,  is  a  tree, 
25  to  30  ft.  high,  found  in  the  Shan  Hills  at  4-5000  ft.  and  at  other  places  in  Upper 
Burma.  D.  Melanoxvlon,  Guill.  et  Perr.  (2>.  Stocksii,  Benth. ;  Fl.  Br.  Ind.  ii.  234 ; 
Talbot  Bomb.  List  75),  is  a  climbing  shrub,  wild  or  more  often  planted,  in  the  Konkau 
and  N.  Eanara,  and  known  as  '*  Chinese  Blackwood."  i>.  sympathetica^  Nimmo ;  Fl. 
Br.  Ind.  ii.  234 ;  Talbot  Bomb.  List  75 ;  Vera.  Fendguliyd,  yekyel,  Mar.,  is  a  climbing 
shrab  of  deciduous  forests  on  the  Westera  Coast  with  large  curved  spines  on  its  stems. 
D,  velutina,  Bth.,  is  a  climbing  shrub  of  Eastera  Bengal  and  Burma ;  and  D.  Milletti, 
Bth.,  a  climbing  shrub  of  the  Khasia  Hills.  2>.  iamarindi/olia,  Roxb.  Fl.  Ind.  iii.  233 ; 
Fl.  Br.  Ind.  ii.  234 ;  Kurz  For.  Fl.  i.  348 ;  Gamble  Darj.  List  29  ;  Talbot  Bomb.  List 
75;  Vern.  Damar,  Nep. ;  Teihyapriky  shengrik,  Lepcha;  Ketif  Sylhet,  is  a  large 
climbing  shrub,  found  in  the  Eastern  Himalaya  from  Nepal  to  Assam,  the  Khasia 
Hills,  Eastern  Bengal,  the  Andamans  and  the  Ghdts  of  North  Kauara.  2>.  Kingiana, 
Prain  in  Journ.  As.  Soc.  Beng.  Ixvii.  ii.  289,  is  a  climbing  shrub  of  the  Kachin 
HiUs. 

1.  D.  Sissoo,  Roxb.  Fl.  Ind.  iii.  223 ;  Fl.  Br.  Ind.  ii.  321 ;  Bedd.  Fl.  Sylv.  t.  25 ; 
Brandis  For.  Fl.  149,  t.  24 ;  Gamble  Daij.  List  28 ;  Talbot  Bomb.  List  74.  The 
Sissoo.  Vera.  Shishamy  sissUf  sissdi,  Hind. ;  Shewa,  Pushtu ;  Tali,  sa/edavy  shin, 
ndkar,  Pb. ;  Stasdi,  Oudh ;   YettCy  Tam. 

A  large  deciduous  tree.  Bark  between  J  and  J  in.  thick,  grey, 
exfoliating  in  narrow  longitudinal  strips.  Wood  very  hard,  close- 
grained  ;  sapwood  small,  white ;  heartwood  brown,  with  darker  longi- 
tudinal veins.  Annual  rings  not  distinctly  marked.  Pores  large 
and  moderate-sized,  scanty,  in  light-coloured  irregular  patches  which 
are  joined  by  fine,  wavy,  more  or  less  concentric  streaks,  which  are 
frequently  interrupted  and  often  very  oblique;  well  defined  on  a 
longitudinal  section,  often  filled  with  resin.  Medullary  rays  pale, 
very  fine,  uniform  and  equidistant,  numerous.  Changa-Manga  speci- 
mens show  occasional  medullary  spots  or  patches. 

Sub-Himalayan  tract  and  Himalayan  valleys  up  to  3000  ft.,  from  the  Indus  to 
Assam,  gregarious  in  forest  on  the  banks  of  sandy,  stony  torrential  rivers  as,  for  an 
example,  the  upper  portion  of  the  Ganges  about  Hard  war,  and  thence  to  the  foot  of 
the  hills.  But  it  may  grow  and  grow  well  on  higher  lands,  though  not  gregariously 
unless  planted.  Cultivated  and  self-sown  in  the  rest  of  the  plain  country  of  India. 
Beddome  writes  of  it  as  "  abundant  in  the  plains  of  Central  India  " ;  Van  Someren,  as 
wild  in  Mysore ;  and  Talbot,  as  **  believed  to  be  indigenous  in  Guzerat ; "  but  I  feel  sure 
these  are  errors,  and  that,  as  Brandis  says,  it  is  never  really  indigenous  outside  the 
8ub-Himalayan  belt. 
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The  Sissoo  tree,  in  suitable  places,  grows  to  a  ffuirly  large  size,  reachiDg  a  height  of 
60  ft.  or  more.  It  is  very  rarely  straight  in  bole,  being  more  ordinarily  curved  or  twisted, 
and  very  often  irregularly  buttressed,  so  that  it  is  rare  that  straight  logs  of  any  length 
can  be  obtained  from  it.  In  girth  it  is  not  often  found  much  over  6  ft.,  but  occasionally 
it  may  run  to  10  or  even  12  ft.  When  growing  gregariously,  the  trees  grow  close 
together,  with  a  considerable  number  to  the  acre ;  but  the  shade  given  is  quite  light, 
and  perhaps  Sissoo  may  be  said  to  have  the  lightest  cover  of  any  of  the  Indian  forest 
trees  of  any  importance.  On  river-bed  lands,  the  gregarious  forests  of  Sissoo  are  the 
result  of  seeds  which  are  washed  down  during  high  floods,  and  left  on  the  banks  and 
islands  as  the  flood  subsides.  As  the  pod  is  indehiscent,  it  is  the  pod  itself,  which  is 
very  thin  and  light,  and  so  easily  transported  by  water,  which  is  sown  ;  the  thin  outer 
covering  rapidly  decays,  and  the  seed  germinates,  making  at  once  a  great  length  of 
root-growth  compared  with  its  stem-growth  above  ground  (Eardley-Wilmot,  in  "Stray 
Leaves,"  "Indian  Forester,"  vol.  xxv.  Appx.,  says  "six  feet  in  the  first  year"). 
Thia  ensures  the  seedlings  from  being  washed  away  when  fmther  floods  come  and 
raise  the  ground  on  which  it  grows,  or  deepen  the  channel  alongside,  leaving  the  new 
crop  above  water-level.  Year  by  year  the  ground  is  raised  imtil  it  gets  to  the  height 
of  the  highest  floods,  or  the  alongside  channels  deepen ;  and  consequently  in  suitable 
places  succession  patches  of  Sissoo  may  be  seen,  in  succession  of  age,  on  adjoining 
islands  or  terraces.  When  young  the  growth  of  Sissoo  is  very  quick,  as  it  gets  older  ic 
gets  slower.  Pole  forests  of  Sissoo  thin  themselves  gradually,  for  the  Sissoo  demands 
much  light.  It  often  happens  that,  quickly  as  a  forest  of  Sissoo  has  been  formed,  as 
quickly  it  may  again  be  destroyed  in  heavy  floods,  so  that  the  working  of  a  forest  by 
area  is  apt  to  be  difficult  to  arrange.  Sissoo  reproduces  itself  naturally  also  on  higher 
land  if  the  soil  be  not  too  wet  or  water-logged :  this  is  clearly  seen  in  the  tea-estates 
of  the  Dehra  Dtin,  where  seedlings  and  dso  large  numbers  of  root-suckers  come  up 
80  fast  as  to  require  some  trouble  to  kill  if  there  are  more  than  are  required  for  shade. 
Artificially,  Sissoo  m^ay  easily  be  grown  from  sowings  in  suitable  places,  but  trans- 
planting is  difficult.  Eardley-Wilmot  says  it  requires  that  the  seedling  should  be 
grown  in  "  six  feet  cylindrical  tiles "  and  transplanted  in  holes  of  the  same  depth ; 
but  this  would  be  prohibitive  in  cost,  and  has  not  always  been  necessary,  for  good  trees 
have  often  been  raised  from  transplanted  seedlings,  where  the  roots  have  had  to  be  cut, 
but  which  have  otherwise  been  carefully  lifted  and  judiciously  put  in  (see  also  Ribben- 
trop,  "Arboriculture  in  the  Punjab,"  p.  93).  Except  Teak,  Sissoo  has  been  more 
planted  than  perhaps  any  Indian  tree,  and  attention  need  only  be  invited  to  the 
splendid  success  obtained  at  Changa-Manga  in  the  Punjab,  the  result  of  sowings  in 
irrigated  land ;  to  the  growth  at  ShsJ^dera  near  Lahore,  where  the  land  (called  "  Sailaba  " 
land)  is  liable  to  yearly  flood  by  the  overflow  water  of  the  Ravi ;  and  to  the  canal 
plantations  throughout  Northern  India.  In  other  provinces  also  plantations  have  been 
successfully  made,  as,  for  instance,  on  the  islands  of  the  Cauvery  river,  in  Madras. 
The  timber  of  the  trees  raised  under  irrigation  in  plantations  is,  however,  of  poor 
quality  compared  with  naturally  grown  wood,  the  amount  of  sap  wood  is  larger,  and 
the  wood  is  often  attacked  by  fungi  (e,g,  the  serious  damage  done  in  some  parts  of 
Changa-Manga  by  Pciystictus  (Folyporus)  egregius,  Mai^see,  a  large  bi*acket-like  fungus 
of  parasitic  character).  Sissoo  also  coppices  well,  but  reproduces  itself  better  from 
suckers,  and  it  is  best,  if  such  reproduction  is  required,  to  cut  the  tree  at  a  short 
distance  below  ground,  when  numerous  suckers  shortly  appear  all  round,  sent  up  from 
the  roots.  It  is  often  planted  in  avenues,  but  it  is  not  good  for  the  purpose,  the 
cover  being  too  light.    It  is  the  chief  tree  used  to  shade  tea  in  Dehra  Diln. 

The  rate  of  growth  of  Sissoo  is  fast.     Brandis  says  that  it  attains,  under  favourable 
circumstances,  2}  ft.  in  girth  in  12,  and  4}  ft.  in  30  years,  which  is  equivalent  to  a 

frowth  of  2J  and  3J  rings  per  inch  of  radius  respectively.  Countings  in  the  Changa- 
langa  Plantation  gave,  in  1877  (see  Ed.  1,  p.  125),  a  rate  of  1*55  rings  for  trees  of  an 
average  age  of  12  years,  so  that  such  tree  gave  an  average  girth  of  4  ft.  Bat  other 
countings  in  Changa-Manga  gave  an  average  of  2i  rings,  or  a  girth  of  30  in.  at  12 
years,  which  is  what  Brandis  estimated.  The  Jhelum  Sailaba  Plantations  gave  a 
girth  of  4  ft.  at  30  years.  Irately,  measurements  reported  by  Mr.  Gleadow  from  Oudb, 
for  natural  forests  on  nearly  900  trees,  of  an  average  age  of  15i  years,  gave  an  average 
girth  of  35  in.,  and  height  50  ft.,  which  is  equivalent  to  an  average  growth  of  2*8 
rings  per  inch.  Generally  speaking,  we  can  recognize  that  the  growth  of  Sissoo  is 
quick,  at  any  rate  for  several  years,  getting  slower  afterwards,  but  that  no  safe  general 
data  can  be  given  on  which  the  rotation  can   be  calculated.     This  must  be  done 
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separately  for  each  locality,  and  especially  with  reference  to  whether  the  trees  were  grown 
naturally  or  artificially. 

The  wood  is  very  durable,  seasons  well,  and  does  not  warp  or  split.  It  is  highly 
esteemed  for  all  purposes  where  strength  and  elasticity  are  required.  Clifford  says  that 
"  in  strength  it  is  only  inferior  to  Sil,  while  in  many  other  useful  qualities  it  surpasses 
Mt,  and  has  the  advantage  of  being  lighter.  For  felloes  and  naves  of  wheels  and 
'  carved  work  of  every  description,  for  framings  of  carriages  and  similar  work,  it  is 
'  unsurpassed  by  any  other  wood,  owing  to  its  fine  seasoning  and  standing  qualities." 
It  is  extensively  used  for  boat-building,  carts  and  carriages,  agricultural  implements, 
in  construction,  and  especially  for  furniture.  As  a  furniture-wood  and  for  carving,  it 
is  probably  the,  finest  wood  in  India,  and  it  is  in  regular  demand  for  these  purposes  all 
over  the  North.     The  "  Simla  "  and  "  Saharanpur  "  carvings  are  well  known. 

Formerly  it  was  more  extensively  used  for  jcun-carriages  than  it  can  be  at  present, 
owing  to  the  comparatively  small  supply.  With  regard  to  its  durability  and  strength 
as  a  wood  for  wheels,  Clifford  says,  *'The  wheels  of  our  ordnance  carriages  have 
'  never  failed,  however  arduous  or  lengthened  the  service  has  been  on  which  they  have 
'  been  employed,  of  which  no  more  striking  example  can  be  furnished  than  the  cam- 
'paign  in  Afghanistan,  about  the  most  trying  country  in  the  world  for  wheels.  Some 
'  of  our  batteries  served  throughout  the  campaign,  went  to  Bameean  and  even  to  the 
'Hindoo  Koosh,  and  came  back  again  to  India  without  a  break-down,  while  Royal 
*  Artillery  wheels,  built  of  the  very  best  materials  Woolwich  could  produce,  specially  for 
'  Indian  service,  almost  fell  to  pieces  after  a  few  months'  exposure  and  service  on  the 
'  plains  of  India."    A  pair  of  wheels  exhibited  at  Paris  in  1900  were  much  admired. 

Sissoo  wood  is  an  excellent  fuel,  good  pieces  burning  almost  like  coal ;  it  also  makes 
excellent  charcoal.  An  analysis  of  100  lbs.  steam-dry  clean  wood  gave  1*17  lbs.  of 
ashy  made  up  as  follows : — 

lbs.  per  cent. 

Soluble  potassium  and  sodium  compounds       ....    0*44  37*6 

Phosphates  of  iron,  calcium,  etc 0*13  11*1 

Calcium  carbonate 0*47  40*2 

Magnesium  carbonate 0*10  8*5 

Silica  and  impurities 0*03  2*6 

showing  what  a  large  quantity  of  lime  the  tree  requires. 

The  weight  and  transverse  strength  have  been  calculated  by  the  following 
experiments : — 


;                                                         1 

*•> 

Experiment  by  y 
condacted. 

^'^«"»           Year. 

i  Wood  whence  procured. 

1 

tc 
a> 

Ibe. 

No.  of  c 
perlmen 

Size  of  bar 
used. 

Value  of  P. 

ft.      in.       in. 

Cimningham    . 

1854 

Gwalior 

48 

4 

2x1x1           697 

Campbell . 

Bengal 

.•)6 

1 

6x2x2          923 

Skinner,  No.  oti 

1862 

»» 

1 

50 

|3  X  li  X  li  )     370 

\2  X  1     X  1     /     ^'" 

-  X  1    X  1           967 

Bussell     . 

•             »» 

1 

55-5 

Baker 

1829 

/Northern  Bengal  \ 
\(Co88ipore,  1819)  / 

49 

9 

7x2x2          762 

.f           •        • 

i» 

Northern  Bengal  \ 
(Cofesipore  factory  )/ 

45 

6 

6x2x2          734 

»»           •        ■ 

»» 

Northern  Bengal 

8 

3  X  li  X  1           709 

ji 

•           »» 

»»               *» 

13 

2x1x1           606 

Brandis    . 

1864 

Bengal 

49 

15 

6x2x2          738 

»»           • 

•        •           »» 

! 

47 

18 

6x2    X  IJ         740 

•> 

.     1865-66 

»♦ 

46 

9 

6x2x2          787 

»» 

•           »» 

»» 

47 

17 

3x1x1^        869 

»» 

»» 

!        *<                              I 

44 

11 

2x1x1           854 

n                 • 

'                   »» 

1 

45 

14 

2  X  1    X  Of  1       919 

Moles  worth 

1878 

- 

52 

— 

f     760 
ilE  =  3800 

Specimens  exai 

nined        1899 

Various,  see  list      | 
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IbSb 

P     146.  Giri  Valley,  Punjab,  3000  ft 44 

P    884.  Multan,             „                   (Baden-Powell)    ....  52 

P  1205.  Changa-Manga  Plantation  (9  specimens)          ....  — 

P  1347.  Peraghaib  and  Saila  Plantations,  Jhelum  (8  specimens)  .        .  — 

P  4743.  Shahdera  Plantation,  Lahore  (0.  G.  Rogers)     ....  48 

P  4744.  Changa-Manga  Plantation,  Punjab     „ 50 

0    205.  Garhwal  (1868) 52 

0    637.  Dehra  Ddn  (O'Callaghan) — 

0  1460.  Bahraich,  Oudh  (Eardley-Wilmot) 49 

0  1486.  Kheri,          „ 52 

E    675.  Rakti  Forest,  Darjeeling  Terai  (Manson)  .  .47 

E  2347.  Sukna      „             „             „     (Gamble)         ....  46 

E    634.  Eastern  Ddars,  Assam  (G.  Mann) 42 

E  3588.  Darjeeling  Terai — 

E  3709.  R.  Bot.  Garden,  Calcutta  (King,  1881)     .....  45 
Nordlinger's  Sections,  vol.  4. 

2.  D.  latifolia,  Roxb.  Fl.  Ind.  iii.  221 ;  Fl.  Br.  Ind.  ii.  231 ;  Bedd.  FI.  Sylv.  t. 
24;  Brandis  For.  Fl.  148;  Kurz  For.  Fl.  i.  342;  Gamble  Darj.  List  29;  Talbot  Bomb. 
List  74.  The  Blackwood  or  Rosewood  of  Southern  India.  Vern.  Sitsalj  Beng.,  Nep., 
Oudh ;  ShiaJiam,  aisuy  kalarukh,  hhotbeula,  sismi^  Mar. ;  Sissu,  Guz. ;  Siras,  sissUy 
sirsa,  aissa,  Mandla ;  Sisstta,  Uriya ;  Iti,  eruvadi,  thothagattif  Tam. ;  Jitegij  yeritgudu, 
jitangiy  Tel. ;  Biti,  thodagatti,  Kan. ;  Bhotuk,'  Bhil ;  Serisy  Grondi ;  Serisso,  Kurku ; 
But^,  K61 ;  SaUiyaVy  Sonthal ;  Buzerap,  Mecbi ;  Iridiy  Palkonda ;  Jitiyegishiy  Koya. 

A  deciduous  tree  attaining  a  large  size  in  South  India.  Bark  §  in. 
thick,  grey,  with  irregular  short  cracks,  exfoliating  in  thin,  fibrous 
longitudinal  flakes.  Wood  extremely  hard,  close-grained:  sapwood 
yellow,  •  small ;  heartwood  dark  purple,  with  black  longitudinal 
streaks;  no  distinct  annual  rings.  Pores  moderate-sized  to  large, 
often  subdivided,  irregular,  scanty,  in  patches  of  light  tissue,  which 
patches  are  generally  joined  by  narrow,  white,  wavy,  interrupted, 
concentric  lines.  Medullary  rays  fine,  numerous,  uniform,  equidistant 
and  very  short. 

Throughout  the  whole  of  the  peninsula  of  India,  extending  northwards  through  the 
Central  Provinces,  Chota  Nagpore  and  Behar  to  the  Sikkim  Himalaya  and  the  Bahraich 
and  Gonda  forests  of  Oudh,  where,  however,  it  is  scarce  and  small.  It  reaches  its 
largest  size  on  the  W.  Ghdts,  where  it  is  found  along  the  whole  length,  in  deciduous 
forests,  rising  to  3500  ft.  It  is  also  found  of  fine  size  in  the  forests  of  the  Circars.  It 
is  not  found  in  Burma  or  Ceylon. 

This  fine  tree,  which,  like  Sissoo,  affords  a  valuable  furniture- wood,  is  found  in  dry 
forests,  associated  with  Teak  and  Bamboo,  but  is  also  found  in  moist  evergreen  jungles 
(Beddome).  Bourdillon  says  that  though  so  common  it  is  nowhere  very  abundant, 
rarely  reaching  a  percentage  of  more  than  2  to  3  of  the  species  composing;  the  forest. 
It  may  reach  a  height  of  80  ft.,  with  a  girth  of  12  or  16  ft.  (20  ft.  Beddome),  but  it  is 
uf  alow  growth,  especially  at  first.  It  is  easily  propagated  by  seed,  and  comes  up  well 
self-sown ;  it  also  coppices  well.  In  North  India  it  assumes  the  form  of  a  low,  very 
much  branching  small  tree  with  a  curving  bole ;  but  in  its  real  home,  in  the  South,  it 
grows  tall  and  straight,  and  it  has  a  much  thicker  and  denser  crown  than  Sissoo» 
giving  a  much  deeper  shade.    It  is  sometimes  planted  to  shade  coffee. 

Foulkes,  in  his  "  Notes  on  Timber  Trees  of  S.  Kanara,"  says  that  in  that  district  it 
is  found  both  on  gneiss  and  laterite,  bat  grows  best  on  the  soil  produced  by  the  latter 
rock  at  the  foot  of  the  Ghdts ;  that  it  has  a  long  taproot  which  penetrates  deep ;  that 
as  the  pods  remain  on  the  tree  in  the  hot  season,  and  fall  only  when  the  rains  have 
begun,  the  seed  is  preserved  from  possible  fire,  and  reproduction  is  good. 

Not  much  is  known  as  regards  the  rate  of  growth :  Brandis  gives  5  to  9  rings  per 
inch  of  radius  ;  Bourdillon  considers  that  a  tree  2  ft.  in  diameter  would  be  about  lOO 
years  old ;  some  of  the  specimens  show  a  growth  of  8  rings  per  inch.  It  is  probable, 
therefore,  that  it  takes  usually  not  less  than  100  years  to  reach  a  girth  of  6  ft.  without 
bark.    A.  W.  Lushington  mentions  that  20  samples  in  Cochin  territory  on  the  Western 
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Ghats  gave  an  average  of  3  rings  per  inch,  so  that  we  may  assume,  as  is  natural, 
that  the  rate  is  faster  in  moist  climates  than  in  dry  ones. 

The  timber  is  a  valuable  fumitnre-wood.  It  is  known  in  Eogland  as  '*  Rosewood,'* 
and  in  India  as  "  Bombay  blackwood,"  and  is  exported  to  Europe  from  the  forests  of 
Kanara,  Malabar  and  Travancore.  Wood  sent  to  London  in  1878  fetched  £13  10s. 
])er  ton  (55.  5d.  per  cubic  foot) ;  but  this  was  an  exceptionally  large  piece,  of  handsome 
grain.  In  the  ''Report  on  the  Blackwood  or  Rosewood  of  8.  India,"  in  ''Indian 
Forester,"  vol.  xx.  Appx.,  which  contains  much  information  on  the  subject,  the 
selling  prices  from  the  Madras  forests  are  given  at  from  R8.10  to  Rs.75  per  ton, 
according  to  distance  from  the  coast ;  those  of  Travancore  at  Rs.l  8a.  per  cubic  foot  for 
good  quality;  those  of  Bombay  at  from  Rs.30  to  Rs.50  per  ton.  The  London  rate 
for  good  wood  is  generally  about  £10  per  ton,  so  that  it  seems  as  if  there  were  stiU 
scope  for  greater  activity  in  utilizing  the  English  market  for  the  sale  of  the  best  pieces 
produced.  I  have  myself  known  splendid  squares  of  large  size  in  the  forests  of  the 
South-East  Wynaad  to  be  sold  at  the  low  rate  of  4  to  6  annas  a  cubic  foot  only. 

The  chief  use  of  the  wood  is  for  furniture ;  the  fine  old  carved  chairs,  tables,  side- 
boards, etc.,  of  Bombay  are  well  known,  but  are  apparently  less  manufactured  now 
than  they  used  to  be.  It  is  also  used  for  cart-wheels,  agricultural  implements,  gun- 
carriages,  knee-timbers  of  boats,  and  in  the  Darjeeling  Hills  universally  for  the  handles 
of  ^kukris"  made  by  Nepalese.  It  has  been  used  for  sleepers,  and  found  suitable  and 
fairly  durable  for  that  purpose  on  the  Mysore  State  Railway ;  but  the  wood  is  too 
valuable  for  furniture  to  be  wasted  on  a  purpose  for  which  other  and  commoner  woods 
of  less  handsome  grain  will  do  equally  well. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 


Experiments  by  whom 
condacted. 

Year. 

1 
1 

Wood  whence 
procured. 

55 

©a 

11 

Sise  of  bar. 

Value  of  P. 

Ibe. 

ft.         In.       in. 

Wallich,  No.  52     . 

India 

66-5 

— 

Pnckle  .... 

1859 

Mysore 

51 

4 

2X1X1 

1052 

Maitland 

1862 

Aiiamalais 

51 

:i    X  li  X  4 

746  to  996 

Skinner.  N<».  54 

1862 

.. 

50 

-  - 

Various 

912 

Baker    .... 

1829 

Malabtir 

55 

:^ 

6x2x2 

822 

K.  Thomp?on 

1873 

C.  P. 

66 

..  _ 

(5jx  I  X 1  ; 

5i  X  U  X  li 

. 

H.  H.  O'Couneli    . 

1886 

Coimbatore 

54 

:{ 

[a  =  001032 

|5i  X  2    X  2 

) 

Ttdbot    .... 

1885 

Hunibav 

48 

5 

6x2x2 

837 

Specimens  examined     .  ' 

1 

1878-9l» 

Various 

55 

— — 

1 

46 
53 
58 


Brandis  says  the  value  of  P  may  be  taken  at  950,  which  is  probably  a  little  high ;' 
tlie  weight  is,  perhaps,  on  an  avers^e,  50  lbs.  for  dry  wood. 

The  wood  is  a  good  fuel,  but  naturally  is  rarely  used  for  the  purpose.    Chips  of  it 
are  burnt  in  cressets  at  native  festivals,  and  give  a  splendid  light  (Graham  Anderson). 

lbs. 

P     464,467.    Ajmere 

C      187.     Mandla,  C.P.  (1869)      .... 

C  2984.    Jabalpur  (1863) 

C  1146.    Ahiri  Reserve,  C.P.  (R.  Thompson) 

C  2732.     MoharU  Reserve,  C.P.  (Brandis)     . 

C      955.    Dangs  Forest,  Guzerat,  Bombay  (Shuttleworth) 

C  3456,  3682.    Palamow  Forests,  Chota  Nacrpore  (Gamble) 

C  3522.    Khurdha  Forests,  Orissa  (Gamble) 

C  1236,  1303.    Gumodr  Forests,  Ganjara  (Dampier)     . 

C  3836.    Mojagodo  Forest,  Ganjam  (Gamble) 

E     672.    Bamunpokri  Forest,  Darjeeling  Terai  (Manson) 

E  2348.  „  „  „  (Gamble) 

E  3675.     Darjeeling  Teral 

E     492.    Khookloong  Forest,  Darjeeling  Terai  (Manson) 


52 


53 
o'J 
61 
64 
72 
50 
60 
vA 
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C  4058.    Grodavari  Forests,  Madras  (Gamble) 56 

D  2044.    Mysore  (Kurz) 54 

U  1072.    N.  Arcot  (Beddome) 57 

D  1476.    Anamalai  Hills,  Coimbatore — 

W  1227.    North  Kanara  (Barrett) 54 

W    729,  855.    South  Kanara  (Cherry) 55  and  49 

W3851.    Mudumalai  Forest,  S.-E.  Wynaad,  Nilgiris  ....     50 

No.  24,  Salem  Collection 62 

Nordlinger's  Sections,  vol.  7  (Tab.  VI.  1). 

The  specimen.  No.  W  3851,  is  probably  D,  latifoliOf  var.  sissoides,  which  seems  to 
deserve  specific  raiak,  as  both  flowers  and  leaves  differ  from  those  of  />.  latifolia  proper. 
It  is  the  Eeruputu  of  Palgbat  axe-men  (Beddome). 

3.  D.  ovata.  Grab. ;  Fl.  Br.  Ind.  ii.  231 ;  Kurz  For.  Fl.  i.  343.  Vern.  Madama, 
Bumi. 

A  deciduous  tree.  Bark  light  brown,  fibrous,  with  shallow  ver- 
tical clefts.  Wood  greyish-  or  yellowish-brown,  moderately  hard, 
close-grained.  Annual  rings  faint.  Pores  moderate-sized  and  large, 
scanty  and  unevenly  distributed,  in  small  rings  of  pale  tissue  joined 
by  narrow  white,  slightly  wavy,  more  or  less  concentric  pale  lines. 
Medullary  rays  fine,  very  numerous,  regular. 

Upper  mixed  forests  of  Barma,  especially  along  streams. 

These  recently  received  specimens  (1901)  agree  fairly  well  in  structure.  No.  D  4898 
bein^  perhaps  somewhat  diflerent,  and  possibly  a  different  species.  Some  of  them  may 
belong  to  var.  ohtusifolia  (D,  glauca.  Wall. ;  Kurz  For.  Fl.  i.  343).     Vern.  Madama, 

Burm. 

Ibe. 

B  4857.  Magwe,  Burma  (S.  E.  Jenkins) — 

B4898.  Minbu        „       (Calthrop) 47 

BoOlS.  Prome         „  54 

B5032.  Rangoon     „  42 

B5058.  Thongwa    „  54 

B5102.  Toungoo     „  48 

4.  D.  rimosa,  Roxb.  Fl.  Ind.  iii.  233 ;  Fl.  Br.  Ind.  ii.  232 ;  Brandis  For.  Fl.  148. 
D,/oliacea,  Qamble  Darj.  List  29,  non  Wall.    Vern.  Tatebiri,  Nep. 

A  large  straggling  shrub  or  small  tree.  Bark  thin,  dark  greyish- 
brown,  roughish.  Wood  white,  soft,  like  that  of  D,  stipvZacea,  with  a 
small  dark  heartwood.  Pores  large,  fairly  numerous,  in  pale  undu- 
lating rather  broad  concentric  bands  which  anastomoze.  MedxMar^f 
rays  moderately  broad,  numerous.  Anmuxl  rings  (?)  marked  by  a 
broad  dark  hard  band. 

Wet  forests  in  the  Darjeeling  Terai  and  Dudrs ;  Eastern  Bengal ;  along  streams  in 
the  upper  mixed  forests  of  Burma. 

For  correction  of  the  identification  of  this  species  I  am  indebted  to  Sir  D.  Brandis. 
D^foliacea  has  many  more,  and  obtuse,  leaflets. 

lbs. 

E  3274.    Muraghdt  Reserve,  W.  DuArs  (Gamble)       .        .    -— 

E  4879.    Sylhet  (Babu  Kripa  Nath  De)      .        .        .        .45  Vern.  Kaogrum, 

This  last  may  be  D.foliacea, 

6.  D,  congesta.  Grab. ;  Fl.  Br.  Ind.  ii.  232. 

A  climbing  shrub.  Bark  grey,  smooth,  with  vertical  lenticels. 
Wood  white,  soft,  porous.  Pores  moderate-sized  to  large,  often  sub- 
divided, scanty,  joined  by  concentric  pale  wavy  bands.  MedidXary 
rays  numerous,  regular,  bent  round  the  pores. 

Forests  of  the  Nilgiris,  in  sholas  at  5-7000  ft. 

W  4259.    MeMr,  Nilgiris,  6000  fi.  (Gamble). 
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6.  D.  eultPata,  Grab.;  Fl.  Br.  Ind.  ii.  233;  Kurz  For.  FI.  i.  342.  Vern.  Tindaik, 
Burm. 

A  moderate-sized  deciduous  tree.  Bark  J  in.  thick,  smooth,  with 
short  transverse  clefts.  Wood  black  with  dark  purple  streaks,  very 
hard;  sapwood  pale  brown.  Pores  moderate-sized,  very  scanty,  in 
small  patches  of  light  tissue  with  large  cells,  joined  by  somewhat 
wavy  concentric  narrow  belts  of  the  same.  These  belts  make  a  pretty 
grain  on  a  tangential  section.  Medidlary  rays  very  fine,  very 
numerous,  short. 

Common  in  all  deciduous  forests,  especially  the  upper  mixed.  Savannah  and  Eng 
forests  throughout  Burma  from  the  Shan  Hills  southwards. 

A  splendid  wood,  resembling  ebony  at  a  distance,  but  with  a  totally  dififerent 
structure.  Eurz,  following  Brandis,  says  it  is  used  for  ploughs,  bows  aud  the  handles 
of  d4hs  and  spears.    It  has  sometimes  been  used  for  carvings. 

According  to  Benson,  W  =  83  lbs. ;  Brandis'  Burma  List,  1862,  No.  36,  gives  64  lbs. ; 
Kurz  the  same,  perhaps  copied ;  the  specimens  give  69  and  70  lbs. ;  the  average  may 
be  taken  at  70  probably. 

Brandis'  List  gives  the  girth  at  6  ft.  from  the  ground  as  9  ft.,  and  the  height  to  first 
branch  35  ft.,  so  that  the  tree  grows  to  a  good  size  and  deserves  to  be  better  known, 
and  to  have  more  attention  paid  to  it  than  has  apparently  been  hitherto  given. 

lbs. 

B2521.    Burma  (BraDdis,  1862) 70 

B  2728.    Nawing  Forests,  Prome  (1858) 69 

B  2697.    Tavoy  (Wallich,  1828) — 

Subgenus  2.  DALBERGAKIA,  Bth.     Fourteen  species. 

n.  purpurea,  Wall. ;  Fl.  Br.  Ind.  ii.  235  (2>.  paniculata,  Kurz  For.  Fl.  i.  345) ; 
Vera.  Tapauk,  Burma,  is  a  large  tree  of  mixed  dry  forests  in  Pegu,  with  a  strong 
compact  white  wood,  which  turns  a  pale  yellow  in  colour,  and  is  good  for  building, 
while  that  of  the  true  D,  paniculata,  Roxb.  certainly  is  not.  D,  hurmanica,  Prain,  is 
a  tree  of  the  Ruby  Mines  District  in  Upper  Burma,  with  foliage  much  resembling  that 
of  2>.  tamarindi/olia.  D.  assamica,  Benth. ;  Fl.  Br.  Ind.  ii.  235 ;  Vern.  Medeha,  Ass., 
is  a  tree  of  the  Central  and  Eastern  Himalaya.  In  the  Fl.  Br.  Ind.  it  is  said  to  be  a 
"  twiner,"  but  S.  E.  Peal  and  Prain  describe  it  as  a  tree,  and  it  seems  doubtful  if  it 
extends  so  far  west  as  Eumaon,  if  indeed  as  far  as  Sikkim.  D,  glomeriflora,  Kurz. ; 
Fl.  Br.  Ind.  ii.  236;  Kurz  For.  Fl.  i.  346,  is  a  scarce  tree  of  the  Prome  Hills. 
D.  ThoTMoni,  Bth. ;  Fl.  Br.  Ind.  ii.  236,  is  a  climbing  shrub  of  Assam  and  the  Khasia 
Hills.  D.  cana,  Grab. ;  Fl.  Br.  Ind.  ii.  237  ;  Kurz  For.  Fl.  i.  344,  is  a  tree  of  Burma 
with  a  heavy  white  wood  which  turns  brown,  but  is  not  durable.  D.  Wattii,  Clarke,  is 
a  spreading  tree  of  the  forests  of  Manipur  at  3-5000  ft. ;  and  D,  Frazeri,  Prain,  is  a  tree 
of  Burma. 

7.  D.  lanceolaria,  Linn. ;  Fl.  Br.  Ind.  ii.  235 ;  Brandis  For.  Fl.  151 ;  Gamble 
Darj.  List  29 ;  Talbot  Bomb.  List  75 ;  Trimen  Fl.  Ceyl.  ii.  88.  D,  fraiidosa,  Roxb.  FL 
Ind.  iii,  226;  Bedd.  Fl.  Sylv.  Ixxxviii.  Vern,  Takoli,  bithuOy  Hind.;  Bander  8iri&, 
!Nep. ;  Barhat,  parhati,  Banswarra  ;  Gengri,  Panch  Mehals ;  Earrdniy  Dharwar ;  Nal 
valanga,  Tam. ;  Pedda  aopara,  yerra  paisaru,  pasarganni,  Tel. ;  Dandous,  dandoshiy 
kaurchiy  Mar. ;  Firi,  K61 ;  Fasai,  Merwara ;  Sirsi,  passi,  Jeypore. 

A  deciduous  tree.  Bark  \  in.  thick,  compact,  grey,  smooth,  ex- 
foliating in  thin  rounded  patches.  Wood  white  or  yellowish-white, 
moderately  hard,  no  heartwood.  Annvxil  rings  (?)  marked  by  thin, 
concentric  lines.  Pores  scanty,  large  and  moderate-sized,  often  oval 
and  subdivided,  very  prominent  on  a  longitudinal  section,  surrounded 
by  a  thin  ring  of  light  tissue,  alone  or  joined  by  very  fine  wavy 
and  broken  faint  concentric  bands.  MedAjbUai^j  rays  very  fine, 
numerous,  regularly  distributed. 
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Sub-Himalayan  tract  from  the  Jumna  eastwards,  ascending  to  2500  ft.;  Central 
India,  Ehand^h  and  Bombay  forests  from  the  Eonkan  southwards,  common  in  K. 
Kanara ;  Clrcars,  Deccan  and  Carnatic,  not  common ;  low  country  of  Ceylon,  rare. 

This  tree  has  the  appearance  of  an  Alhizzia,  and  is  handsome  when  in  good  flower 
and  leaf.    It  is  found  in  the  Daijeeling  Terai,  along  rivers  and  in  the  forests  of  Sissoo. 

Skinner,  No.  53,  gives  for  the  weight  62  lbs.  per  cubic  foot ;  Wallicb,  46  lbs. ;  the 
specimens  give  only  33  to  44  lbs.  Skinner  also  gives  P  =  1003,  but  it  is  probable  that 
he  has  not  described  the  right  wood,  for,  although  he  gives  the  correct  Telugu  name, 
yet  he  calls  his  specimens  (No.  53,  p.  75)  Moukahow,  Burm.,  and  "Moulmein  lauce- 
wood ; "  while  Kurz,  the  latest  authority,  does  not  give  D,  lanceolaria  as  occurring  in 
Burma.  J.  W.  Oliver  suggests  that  "  Moukshow  "  is  perhaps  a  corruption  of  "  sank  yo,*' 
the  Lower  Burma  name  of  a  species  of  Dalbergia,  possibly  i>.  Oliveri,  Gramble.  Skinner 
says  that  one  log  was  brought  from  the  Western  Coast,  and  another  by  Conductor 
Bowman  from  Burma.    Beddome  says  the  timber  is  useful  for  building  purposes. 

Ibe. 

0  5092.  Maiapur  Block,  Saharanpur  (Babu  U.  N.  Kanjilal)  ...  50 

C  1144.  Ahiri  Reserve,  C.P.  (R.  Thompsou) — 

E    618.  Champasari  Forest,  Daijeeling  Terai  (Bonham-Carter)      .        .  33 

E  2346.  Bamunpokri,  Darjeeling  Terai  (Gamble) 44 

D  4236.  Nallamalai  Hills,  Kurnool  (Gamble) 40 

8.  D.  VOlubilis,  Roxb.  Fl.  Ind.  iii.  231 ;  Fl.  Br.  lud.  235 ;  Brandis  For.  Fl.  152  ; 
Kurz  For.  PI.  i.  346 ;  Talbot  Bomb.  List  75.  Vem.  Bhatia,  Kumaon ;  Bankharra^ 
Oudh  ;  Bambaf  Ehond ;  Oumlap  tiga,  Reddi ;  Alei,  Bombay ;  Padon^  Burm. 

A  large  climbing  shrub.  Bark  thin,  brown,  peeling  oflF  in  flakes. 
Wood  light  brown,  hard.  Pores  small  to  very  large,  scanty,  joined 
by  occasional  faint  concentric  lines,  which  are  often  without  pores. 
Medullary  rays  very  fine,  very  numerous. 

Central  and  Eastern  Himalaya  from  Kumaon  to  Sikkim ;  Oudh,  Behar,  C.P.,  Chota 
Kagpore,  South  and  West  India. 

C  3450.    Ramundag  Reserve,  Palamow  (Gamble). 

9.  D.  paniculata,  Roxb.  Fl.  Ind.  111.  227 ;  Fl.  Br.  Tnd.  ii.  236 ;  Bedd.  Fl.  Sylv. 
Ixxxviii.;  Brandis  For.  Fl.  150;  Talbot  Bomb.  List  75.  Vem.  Katsirsa^  Oudh; 
Dhohein,  dhohein,  pdsHy  mtpuria^  Hind.;  Dhupi,  Uriya;  Patchalai,  valangej  veUa- 
ringi,  eravuy  Tam. ;  Fotrum,  poriUa^  patsuru,  patsari,  taper,  Tel. ;  Sondarra,  tkeodur, 
topia,  Mar. ;  HaMr  guniriy  hassurugunniy  hilugatha,  pachari,  Kan. ;  Piangani,  veUttha 
vitti,  ottu  tiioli,  Mai. ;  Padri,  Gt)ndi,  Bhil ;  Phassi^  Kurku ;  Passi,  Melghdt ;  Surteli, 
Baiga ;  Porapatcha^  Reddi. 

A  large  deciduous  tree.  Bark  J  in.  thick,  compact,  grey,  smooth, 
with  many  horizontal  cracks.  Wood  pale  yellowish-white,  soft  to 
moderately  hard,  with  numerous  narrow,  wavy  anastomozing  bands 
of  pale  loose  tissue,  about  100  to  150  per  inch ;  the  wood  in  concentric 
belts  separated  by  narrow  bands  of  bast  tissue  about  IJ  to  2  per  inch. 
Pores  moderate-sized,  scanty,  often  subdivided.  MedtvUary  rays 
fine,  fairly  numerous.  The  bast  belts  resemble  those  in  Cadaba, 
Niehvkria  and  some  other  genera. 

Forests  of  Central  and  Sonth  India,  said  by  Brandis  to  extend  north  to  Oudh,  and 
to  the  Siwalik  tract  west  of  the  Jumna  river,  ascending  to  2500  ft. 

A  remarkable  tree,  easily  recognized  by  its  tall  grey  stem,  which,  in  Deccan  ruiued 
forests,  stands  out  from  the  remains  of  the  old  forest,  having  been  the  only  tree  too 
useless  to  cut.  Beddome  says  the  wood  is  ^  used  for  building  and  common  purposes," 
but  I  never  heard  of  its  being  used.  Fuel  billets  of  it  are  usually  rejected.  Skinner, 
Ko.  55,  gives  W  =  48  lbs.,  R.  Thompson  the  same ;  the  specimens  give  an  average  of 
40  lbs.    Skinner  gives  P  =  872 ;  his  specimens  must  have  been  of  some  other  wood. 

Jn  regard  to  the  bands  of  bast  tissue,  T.  G.  Hill,  in  the  Journal  of  Botany ^  xv.  (1901) 
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quoted  in  Ind.  For.  xxYiii.  113,  says  ''  The  narrow  zones  are  of  the  nature  of  phloem, 
*  accompanied  by  a  certain  amount  of  cambium.  The  phloem  contains  well-marked 
'sieve-tubes  with  sieve-plates.  The  peculiarity  of  structure  is  attributed  to  the 
'  formation  of  successive  cambium  rings." 

lbs. 

C  1115.  Ahiri  Reserve,  C.P.  (R.  Thompson) 32 

C  2928.  Seoni,  C.P.  (Brandis) 46 

C  5108.  W.  Khandesh,  Bombay 40 

D4240.  Nallamalai  Hills,  Kumool  (Sim) 43 

10.  D.  hircina,  Benth. ;  Fl.  Br.  Ind.  ii.  236  ;  Brandis  For.  Fl.  151 ;  Gamble  Darj. 
List  29.  D,  stenocarpa,  Kurz ;  Fl.  Br.  Ind.  ii.  238.  Vem.  Saras,  handir,  tantia, 
gogera.  Hind. ;  Bander  siris,  tatebtri,  Nep. ;  Bulphet,  Lepcha. 

A  moderate-sized  tree.  Bark  dark  brown,  J  to  ^  in.  thick,  rough, 
peeling  off  in  small  squares.  Wood  greyish-white,  moderately  hard, 
no  heartwood.  Annual  rings  fairly  distinct.  Pores  large  and 
moderate-sized,  scanty,  often  subdivided  into  2  or  3,  prominent  on 
a  vertical  section.  Concentric  lines  very  few,  fine,  faint.  MedvJUary 
rays  very  fine,  very  numerous,  regularly  distributed. 

Outer  Himalayan  Hills  from  the  Jumna  to  Sikkim,  at  2500-5500  ft.,  local,  in 
ravines. 

11m. 

H4494.    Malkot  Forests,  Dehra  Dun,  3000  ft.  (Gamble)        ...    39 

IL  D.  Kurzii,  Prain  in  Joum.  As.  Soc.  Beng.  Ixvi.  ii.  450.  i>.  purpurea,  Kurz 
For.  FL  i.  344.     Vem.  Tkitpok,  Burm. 

A  deciduous  tree.  Wood  light  yellowish-white,  hard.  Pores 
scanty,  large  and  moderate-sized,  in  pale  patches,  joined  by  rather 
regular  concentric  bands  of  the  same  structure,  which  are  numerous, 
broad,  wavy  and  anastomoze.  Medullary  rays  numerous,  very  fine, 
equidistant.  The  pores  are  conspicuous  on  a  vertical  section,  as  are 
the  concentric  bands  which  appear  as  pale  regular  lines.  Resembles 
i>.  lanceolaria  and  Z).  hircina  in  appearance,  D,  cidtrata  and 
2>.  Oliveri  in  structure. 

Burma,  from  the  Shan  Hills  to  Pegu  and  Tenasserim,  in  mixed  forests. 

Kurz  says  the  heartwood  is  black  and  ebony-like,  which  may  well  be,  the  specimen 
examined  having  only  sapwood.  If  so,  it  is  almost  exactly  like  that  of  D,  cidtrata. 
The  identification  of  the  specimen  is  certainly  doubtful. 

B  2523.    Burma  (Brandis,  1862,  No.  133) 42 

12.  D.  Stipulacea,  Roxb.  Fl.  Ind.  iii.  233 ;  Fl.  Br.  Ind.  ii.  237  ;  Kurz  For.  Fl.  i. 
346;  Gamble  Darj.  List  29.  Vern.  Tatehiriy  Nep.;  Garodosal,  Mechi;  T&n-nyok, 
Lepcha;  Dauktalaung,  Burm. 

A  large  climbing  or  erect  shrub.  Wood  hard,  greyish-brown  or 
greyish-white,  with  a  purplish-brown  heartwood.  Pores  scanty,  of 
various  sizes,  often  subdivided,  in  pale  rings,  alone  or  joined  by  pale, 
undulating  concentric  bands  which  often  aneistomoze.  MedvUary 
rays  fine,  very  numerous. 

Eastern  Himalaya,  ascending  to  4000  fc. ;  Assam,  Khasia  Hills,  Chittagong ;  mixed 
and  tropical  forests,  ascending  the  hills  in  Burma,  and  found  northwards  to  Myitkyina. 
As  Praia  explains,  this  is  a  shrub  in  open  land,  but  a  climber  in  thick  forest. 

lbs. 
E  574.  Khookloong  Forest,  Darjeeling  Terai  (Manson)  .  .  .  — 
E2349.    Sivoke  „  „  „     (Gamble)        ,        .        •    ^^ 
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IS.  D.  Ollveri,  Gramble ;  Prain  in  Joura.  As.  Soc.  Beng.  Ixvi.  ii.  451.  Vern.  Tamalan^ 
Burm. 

A  large  tree.  Bark  light  brown,  moderately  thick.  Wood  hsivd, 
close-grained,  sapwood  white,  heartwood  dark  red-brown,  in  colour 
like  good  '*  Padauk"  Pores  large,  very  scanty,  sometimes  subdivided, 
often  resinous,  always  conspicuous  on  a  vertical  section,  surrounded 
by  pale  rings  joined  by  very  numerous,  regular,  concentric,  wavy, 
often  anastomozing  pale  lines.  Medvllary  rays  very  fine,  very 
numerous,  regular. 

Engdaing  forests  of  Upper  Burma,  Wuntho  and  Bhamo,  discovered  by  J. 
W.  Oliver. 

A  very  handsome  wood,  very  like  some  of  the  South  American  rosewoods.  It  is 
used  for  axe-handles,  the  head  being  made  of  it,  and  fitted  with  an  iron  axe  on  one 

side.    It  also  resembles  *'  Fadauk,^  but  differs  in  structure. 

Ibe. 
B  4435.     Attaran  Forests  (J.  W.  Oliver),  sapwood  only         .        .        .    — 

B4436.    Katha  (J.  W.  Oliver) 66 

B4750.    Upper  Burma  (J.  Nisbet) 66 

Subgenus  3.  SELENOLOBIUM,  Benth.    Four  species. 

B.  torta.  Grab.  (Z).  monosperma,  Dalz. ;  Fl.  Br.  Ind.  ii.  237 ;  Talbot  Bomb.  List 
75 ;  Trimen  Fl.  Ceyl.  ii.  89,  Drepanocarpvs  Tnoiiospermtis^  Kurz  For.  Fl.  i.  337)  ; 
Vern.  Fanchioli,  Beitg.,  is  a  climbing  shrub  of  the  coasts  of  the  Sundarbans,  Western 
and  Southern  India,  Burma  and  Ceylon.  D,  reniformis,  Roxb.  Fl.  Ind.  iii.  226 ;  FL 
Br.  Ind.  ii.  238  (Drepanocarpus  reniformis^  Kurz  For.  Fl.  i.  336) ;  Vern.  Kures, 
Sylhet ;  Taukmaj  Burm.,  is  a  large,  crooked,  bushy  tree  of  Sylhet  and  Burma,  found  in 
swamp  forests.  Uoxburgh  says  the  wood  bums  with  a  green  flame  and  is  excellent  for 
burning  lime.  D,  parvifloray  Roxb.  Fl.  Ind.  iii.  225  (Drepanocarpus  Cumingii,  Kurz 
For.  Fl.  i.  336),  is  a  large  climbing  shrub  of  the  Andaman  Islands  and  Tenasserini. 
Kurz  says,  *'  It  is  a  dye-wood  and  furnishes  the  '  Kayu-lakha  *  of  commerce,"  but 
information  regarding  '*  Kayvrlahka  "  seems  to  be  wanting. 

14.  D.  spinosa^  Roxb.  Fl.  Ind.  iii.  233 ;  Fl.  Br.  Ind.  ii.  238 ;  Talbot  Bomb.  List  75. 
Drepanocarpus  spinosus,  Kurz  For.  Fl.  i.  337.  Vern.  Amanta,  Beng. ;  Yechinyaf 
Burm. 

A  large  shrub,  sometimes  scandent.  Bark  blackish-grey,  rough, 
vertically  fissured.  Wood  brownish-white,  in  alternate  bands  of 
varying  width  of  woody  and  bast  texture  and  with  a  dark-red  hard 
centre.  Pores  moderately  large,  very  scanty,  unevenly  distributed, 
joined,  in  the  woody  rings,  by  many  very  close  wavy  white  concentric 
bands.     Medullary  rays  very  fine,  close  and  regular. 

Coasts  of  India  and  Burma,  in  tidal  forests. 

Kurz  speaks  of  the  wood  as  •*  soft,  beautifully  silvery  white,  close  and  straight- 
'  grained,"  which  does  not  agree  well  with  our  specimen.  He  also  makes  the  following 
interesting  statement,  which  seems  well  worthy  of  more  extended  investigation :  "  The 
*  roots  powdered  absorb  alcohol,  and  a  spoonful  of  the  powder  in  a  tumblerful  of  water 
'  is  said  to  be  sufficient  to  destroy  in  less  than  half  an  hour  the  effects  of  alcohol,  even 
'  in  cases  bordering  on  delirium  tremens." 

D  4118.    S.  Arcot  coast  forests,  Madras  (Wooldridge). 

B  291,  Burma  (1867),  38  lbs.  and  B  2522,  Burma  (1862),  39  lbs.  are  TJdtsanwin, 
Burm.  No.  123  of  Brandis*  collection.  Kurz  gives  Thitsanwin  as  D,  nigrescens,  Kurz. 
Prain  reduces  Kurz'  D.  nigrescens  to  D,  paniculata,  Koxb.  Our  specimens  do  not  show 
the  peculiar  structure  of  that  species,  but  seem  to  belong  to  Dalbergia,  though  in  them 
the  concentric  lines  which  in  some  species  I  have  described  are  already  faint,  have 
disappeared.  Except  for  the  absence  of  these  lines  the  wood  resembles  that  of 
D.  hircina.    It  does  not  resemble  that  of  2>.  paniculata. 
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32.  PTEROCARPUS,  Linn. 

The  identification  of  the  species  of  this  genus  has  recently  been  carefully  investi- 
gated by  Dr.  Prain  (see  '*  Ind.  Forester,**  xxvi.,  Appx.).  As  regards  P.  santalinusj  Linn, 
f.  and  P.  Marsupium,  Roxb.,  there  is  no  difficulty,  but  he  has  found  it  necessary  to  show 
tiiat,  except  for  a  few  specimens  from  cultivated  trees,  there  is  no  foundation  for  the 
statement  in  Fl.  Br.  Ind.  that  P.  indicus^  Willd.  is  a  native  of  India  proper.  The 
results  of  his  inquiries  are :  (1)  that  P.  indicus,  Willd.  is  the  Malayan  seashore  tree 
which  is  found  northwards  as  far  as  Tavoy  and  Tenasserim ;  (2)  that  the  Andaman 
species,  now  so  largely  exported  under  the  name  ^'  Fadauk,**  is  P.  dalbergioides^  Roxb. ; 
and  that  (3)  the  inland  Burma  tree  is  P.  mticrocarptiSf  Eurz,  collected  by  Brandis, 
Kurz  and  others  in  various  places  throughout  Burma  as  far  north  as  the  Chin  Hills. 
The  next  point  is  the  identification  with  one  or  other  of  these  species  of  the  wood 
specimens  given  under  P.  indicus,  Willd.  in  Ed.  1  of  this  work,  p.  131.  The 
Andaman  specimens  are  doubtless  all  P.  ddlbergioides,  Roxb. ;  the  Tavoy  one  most 
probably  P.  indicust  Willd. ;  and  those  from  Pegu  and  Martaban  are  doubtful,  but 
most  probably  P.  macrocarptis^  Kurz.  This  is  whnt  I  propose  to  assume :  in  structure 
all  these  woods  are  very  similar,  but  that  of  P.  dcUbergioidea  is  softer,  lighter  and  of  a 
brighter  red  colour. 

Wood  very  hard,  close-grained,  yellowish-brown,  red  or  purplish- 
red.  Pores  variable,  small  to  large,  scanty,  in  patches  of  pale  tissue 
(having  larger  cells  than  the  rest  of  the  wood,  as  in  BcHhergia  and 
Oiegfeinia)  joined  by  more  or  less  line,  wavy,  concentric  lines  of  similar 
texture.  Med/ullary  rays  veiy  fine,  uniform,  equidistant.  In  colour 
the  five  species  differ :  P.  santalinus  has  its  wood  of  a  very  dark 
claret-red  colour ;  P.  indicus  and  P.  macrocarpus  of  a  dark  brick-red 
colour ;  P.  dalbergioides  has  a  bright  red  wood  often  streaked  with 
black ;  while  the  wood  of  P.  Marsupium  is  of  a  brown  colour  with  a 
yellowish  tinge. 

1.  P.  indicus,  Willd. ;  Fl.  Br.  Ind.  ii.  238  in  part ;  Eoxb.  Fl.  Ind.  iii.  238 ;  Bedd. 
Fl.  Sylv.  t.  23  ;  Kurz  For.  Fl.  i.  349  in  part,    Vem.  Padauk^  Burm. 

A  deciduous  tree.  Bark  olive-grey.  Wood  hard :  sapwood  small, 
grey,  heartwood  dark  brick-red.  Pores  moderate-sized  to  large,  often 
subdivided,  in  patches  of  pale  tissue,  joined  by  irregular,  pale,  wavy, 
interrupted  bands  of  varying  breadth.  Medullary  rays  extremely 
fine,  very  numerous,  uniform  and  equidistant. 

Coast  forests  of  Tenasserim  and  Tavoy  in  Burma. 

A  pretty  tree,  often  cultivated  for  its  sweet-scented  flowers.  The  wood  is  of  fine 
quality,  but  is  not  so  useful  as  that  of  the  Andaman  tree,  P.  dalbergioides.  It  is 
probably  the  wood  experimented  with  in  the  following  trials : — 

(62       781 
81     1575 
Benson,  „  „  „         3'  1-4"  1-4"   „         .        .        71     1033 

It  is  used  for  building,  carts,  etc.,  and  may  be  employed  for  most  purposes  for  which 

Andaman  Padauk  is  useful,  though  it  is  not  quite  so  easy  to  work. 

lbs. 

B2708.     Tavoy  (Wallich,  1828) 62 

It  is  right  to  note  that  the  identification,  though  probable,  is  not  quite  certain. 

2.  P.  dalbergioides,  Roxb.  Fl.  Ind.  iii.  236.  P.  indicus,  Willd. ;  Fl.  Br.  Ind.  ii. 
238  in  part ;  Kuiz  For.  Fl.  i.  349  in  part.  Andaman  Redwood  or  Andaman  Padauk. 
Vem.  Padauk,  Burm. ;  Chalangordd,  And. 

A  very  large  tree.  Wood  moderately  hard  :  sapwood  grey,  small ; 
heartwood  bright  red,  streaked  with  brown  and  black.  Pores  scanty, 
moderate-sized  to  large,  filled  with  resin,  surrounded  with  pale  rings 

s 
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and  joined  by  narrow  wavy  concentric  lines,  prominent  on  a  vertical 
section.  Medullary  rays  extremely  fine,  very  numerous,  uniform 
and  equidistant. 

Forests  of  the  Andaman  Islands,  not  gregarious. 

The  Padauk  is  the  principal  timber  tree  of  the  Andaman  Islands,  and  its  wood  has 
of  recent  years  obtained  a  good  place  in  the  markets  of  Europe  and  America  as  a  hand- 
some wood  for  furniture,  parquet  floors,  railway-carriages,  door-frames,  balustrades,  etc. 
In  India  it  has  long  been  in  use  as  a  gun-carriage  wood,  and  stores  of  it  are  kept 
in  the  arsenals  of  Ualcutta  and  Madras  and  the  Kidderpore  Dockyard  for  military 
purposes.  Extensive  works  for  the  extraction  of  the  timber  have  now  been  set  on  foot 
in  the  Andamans,  and  the  logs  are  sent  for  sale  in  Europe  and  elsewhere  in  cargo-loads. 
The  following  remarks  were  published  in  Ed.  1  of  this  work  in  1880 ; — 

*'  Major  Protheroe  describes  a  tree  felled  in  1876  with  a  clear  stem  of  65  ft.  and  a 

*  girth  of  17  ft.,  and  says  that  the  wood  of  the  root  is  closer-grained,  darker-coloured 
'  and  more  beautifully  marked  than  that  of  the  stem.  The  plank  sent  to  the  Paris 
'  Exhibition  of  1878  measured  nearly  4  ft.  across.     In  London,  a  portion  of  the  same 

*  log  from  which  the  plank  was  cut  fetched  a  price  of  £17  10s.  per  ton,  or  nearly  Bs.4 

*  per  cubic  foot,  while  three  logs  lately  sold  in  Calcutta  fetched  Ils.60  per  ton.  Fumi- 
<  ture  made  from  Padauk  wood  and  exhibited  at  Paris  in  1878  by  Messrs.  Jackson  and 
'  Graham  was  much  admired.    They  reported  on  it  as  follows : — 

*'  *  Thb  is  a  BtraiG;ht-grown  wood,  with  rather  a  coarse  open  grain,  but  without  any 
'  strong  figure  or  markings.  When  first  cut  it  is  of  reddish-brown  colour,  but  it  fades 
*■  to  much  the  same  colour  as  teak — a  wood  it  resembles  very  much,  and  it  is  about  as 

*  bard,  but  much  heavier.   From  the  six  specimen  trees  sent  us,  we  imagine  that  it  does 

*  not  grow  to  any  great  size.  The  largest  sent  to  us  measured  16  ft.  long  x  1  ft. 
'7  in.  X  1  ft.  6  in.  We  consider  it  suitable  for  all  kinds  of  furniture.  We 
'  manufactured  it  into  a  suite  of  morning-room  furniture,  which  was  exhibited  at  the 

*  Paris  Exhibition,  and  which  stood  the  test  of  a  very  hot  summer  in  a  most  satisfactory 
'  manner. '  *'  Early  m  1899  Padauk  wood  was  selliog  in  London  at  68. 6(2.  per  cubic  foot. 
In  1900,  at  the  Paris  Exhibition  piano  cases  of  carved  Padauk,  exhibited  by  Messrs. 
Ualle  &  Co.,  were  much  admired. 

In  this  place  may  also  be  quoted  some  of  the  information  which  I  got  together  in 
1895  for  a  note  on  Padauk  for  the  "  Indian  Forester  "  (see  p.  7,  vol.  xxi.). 

'*  As  a  practical  example  of  the  value  of '  Padauk  '  as  a  wood  for  interior  decoration 
'  we  may  instance  the  ballroom  of  one  of  the  chief  houses  in  Simla,  which  was  laid 

*  down  by  a  recent  owner  a  few  years  ago  in  Padauk  wood,  with  results  which  have 

*  left  nothing  to  be  desired  in  point  either  of  beauty  of  appearance  or  of  suitability  for 

*  dancing,  'ilie  floor  has  stood  as  well,  if  not  better,  than  Teak  wood  would  have  done. 
'  In  the  same  way  the  use  of  Padauk  wood  is  extending  on  the  Continent  of  Europe  for 
'  the  construction  and  laying  down  of '  parquet '  floors,  a  purpose  for  which  we  can 
'  scarcely  imagine  any  wood  to  be  better  adapted. 

*'  In  the  Handbook  issued  in  1892  by  Mr.  E.  Thurston,  then  Reporter  on  Economic 

*  Products  to  the  Government  on  India,  on  the  gradual  introduction  of  Padauk  wood  into 

*  use  and  of  its  gradually  increased  exploitation  in  the  Andamans,  it  was  pointed  out  that 

*  the  permanent  introduction  of  the  wood  into  the  London  market  might  be  said  to  date 
*"  from  the  time  of  the  Indo-Colonial  Exhibition.  The  Handbook  gives  an  account  of 
'  the  use  of  the  wood  by  Messrs.  Coles  &  Co.,  of  Coleman  Street,  in  building  a  hand-rail 
'  and  a  dado  to  the  side  of  a  stone  staircase  at  45,  Fenchurch  Street,  and  it  is  stated 

*  that  for  both  purposes  the  wood  came  out  of  very  fine  figure  and  of  excellent  tone  and 
'  colour.   Padauk  is  also  said  to  have  been  used  by  Mr.  Joseph  Koberts  of  Bigg  Market, 

*  Newcastle,  in  fitting  up  a  new  pharmacy  in  that  city.  The  eflect  produced  by  the 
'  use  of  polished  Padauk  for  windows,  doors,  and  casings  is  said  to  have  been  unique 
*"  and  to  recall  the  finest  examples  of  Spanish  Mahogany.    Another  London  firm  has 

*  lately  employed  it  for  the  fittings  of  a  telephone-room. 

**  Lately  it  was  suggested  by  the  (Government  of  India  that  some  of  the  panelling 

*  and  furniture  of  the  Imperial  Institute  might  with  advantage  be  made  of  Padauk,  and 
*■  this  has  now  been  done,  with,  we  are  given  to  understand,  excellent  results.  It  has 
'  been  tried,  and  is,  we  hear,  now  extensively  used,  by  makers  of  pianofortes,  and  cases 

*  made  of  it  ought  to  look  remarkably  well. 

"  Lastly,  among  instances  of  the  spread  of  the  use  of  Padauk  timber,  we  may  refer 
'to  its  employment  in  America  in  the  building  of  Pullman  cars,  for  which  it  has  beea 
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'  most  successful.  We  hope  that  this  may  induce  the  very  conservative  huilders  of  » 
*  railway  carriages  in  this  country  to  suhstitute  it  to  some  extent,  instead  of  Teak,  for 
'  their  purposes ;  and,  if  we  are  correctly  informed,  there  is  one  reason  which  ought 
'forcihly  to  appeal  to  the  travelling  puhlic,  and  that  is,  that  in  case  of  accidents 
'  Padauk  hreaks  clean  and  does  not,  like  so  many  other  woods,  go  into  splinters  likely 
'  to  inflict  dangerous  wounds." 

At  one  time  the  market  was  rather  spoilt  hy  large  consignments  of  "  yellow  "  wood 
heing  sent  for  sale  instead  of  the  '*  red,**  the  yellow  wood  possihly  heing  the  produce 
of  P.  indicfM  or  P.  macrocarptUf  and  prices  fell ;  but  this  has  been  altered  recently,  and 
only  red  Andaman  wood  is  now  sent.  The  latest  reported  London  rate  is  from  is,  to 
5«.  per  cubic  foot. 

The  weight  of  the  wood  is  about  48  lbs.  per  cubic  foot.  Bennett's  experiments, 
made  in  1872,  gave  49^  lbs.  and  P  =  827.  The  wood  seasons  well,  works  well,  and 
takes  a  good  polish.  It  shrinks  very  little,  does  not  crack  or  split,  and  is  not  liable  to 
be  attacked  by  white  ants  or  by  xylophagous  insects.  Nor  is  it  subject  to  dry  rot. 
It  is,  however,  when  in  sea- water,  bored  by  the  teredo.  The  usual  sizes  of  logs  or 
squares  are  large,  and  the  latter  run  up  to  a  length  of  40  ft.,  occasionally  even  60  ft. 
with  3  ft.  siding.    The  tree  gives  a  kind  of  gum  ''  kino." 

It  is  understood  to  be  easily  propagated,  but  it  comes  up  well  naturally,  though  the 
Feedlings  do  not  thrive  unless  they  are  given  light  by  the  removal  of  trees  over  them. 
Much  attention  is  now  being  paid  by  the  Forest  Department  in  the  Andamans  to  the 
reproduction  of  Padauk  and  the  increase  in  the  proportion  of  it  in  the  forests.  Home's 
Valuation  Surveys  of  1874  gave  an  average  of  7  mature  trees  per  acre,  which  is  very 
good,  and  if  this  is  for  anything  like  the  whole  area,  the  supply  must  be  sufficient  to 
last  a  considerable  while,  without  any  diminution  of  the  permanent  annual  yield.  On 
this  subject  see  also  Mr.  U.  G.  Hill's  Report  and  the  yearly  Departmental  Reports. 

IbB. 

B  2207.    Andaman  Islands  (Col.  Ford,  1866) 43 

B  2494.  „  „       (Home,  1874,  No.  1) 55 

B    526.  „  „       (Gen.  Barwell) 46 

8.  P.  macrocarpus,  Kurz;  Fl.  Br.  Ind.  ii.  239;  Kurz  For.  Fl.  i.  349.  Burma 
Padauk.    Vem.  Padauk,  Burm. 

A  deciduous  tree.  Wood  hard,  dark  brick-red,  close-grained, 
structure  similar  to  that  of  P.  indicus, 

Eng  and  upper  mixed  forests  of  Burma :  in  the  Shan,  Chin  and  Karen  Hills,  in 
Upper  Burma;  also  in  Pegu,  but  scarce  only  in  Martaban  and  not  reported  from 
Tenasserim. 

This  is  the  common  tWaTK^  Padauk  tree,  and  to  this  species  I  have  referred  Brandis* 
specimen,  as  Prain  so  identifies  Brandis'  herbarium  specimens.  The  wood  is  harder 
than  that  of  P.  dalbergioideSt  and  heavier,  and  is  probably  not  used  outside  Burma,  but 
is  a  fine  handsome  wood  havinj;  much  the  character  of  Sissoo,  though  redder  in  colour. 
B  548  from  Martaban  mi^ht  be  this  or  P,  indicus^  but  I  think  it  is  most  probably  this 
species,  as  it  agrees  exactly  with  Col.  Bingham's  specimen  No.  B  4909,  which   is 

authentic. 

lbs. 

B    548.    Martaban  (Seaton) 60 

B  2624.     Pegu  (Brandis,  1862,  No.  39) 60 

B4909.    Upper  Burma  (Bingham) 58 

4.  P.  santalinus,  Linn.  f. ;  Fl.  Br.  Ind.  ii.  239 ;  Roxb.  Fl.  Ind.  iii.  234 ;  Bedd. 
Fl.  Sylv.  t.  22.  The  Red  Sanders.  Vern.  Lai  chandan,  rakta  chandan,  seyapu  chan- 
danum,  Tarn. ;  Erra  chandanurriy  Tel. ;  Honne,  Kan. 

A  small  or  moderate-sized  tree.  Bark  blackish-brown,  deeply 
cleft  both  vertically  and  horizontally  into  rectangular  plates.  Wood 
extremely  hard :  sapwood  white,  heartwood  dark  claret-red  to  almost 
black,  but  always  with  a  deep  red  tinge,  orange-red  when  fresh  cut, 
the  shavings  giving  an  orange-red  colour.  Pores  moderate-sized, 
scattered,  very  scanty,  joined  by  fine  pale,  undulating  concentric 
lines  at  unequal  distances,  diflBcult  to  see  on  an  old  specim^ii,  MedijX- 
lary  rays  fine,  numerous,  equidistant. 
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•  South  India,  occupying  only  a  small  area,  most  of  it  in  the  Cuddapah  District,  with 
small  portions  of  the  adjoining  Districts  of  Nellore  and  N.  Arcot,  and  an  outlier  in  the 
Nagri  Hills  of  Chingleput ;  that  is  to  say,  chiefly  on  the  Seshacheilam,  Lankamalu  and 
VehgoDda  ranges  of  hills,  on  an  area  of  perhaps  ahout  6000  square  miles  in  extent  in 
all,  so  that  in  range  there  is  perhaps  no  important  Indian  tree  of  so  circumscribed  a 
distribution  (see  also  my  account  in  '*  Indian  Forester,"  ix.  354). 

The  Bed  Sanders  is  a  very  pretty  tree,  having  an  upright  bole,  only  branching  at 
some  height  above  ground  into  a  rounded  head.  Its  foliage  is  dense,  but  as  the 
trees  do  not  usually  grow  close,  it  gives  little  shade ;  nor  does  it  bear  well  the  shade 
of  other  trees.  It  flowers  in  April  and  May,  seeding  the  next  February  and  March. 
The  seed  germinates  readily,  and  natural  reproduction  is  sure  and  easy,  but,  like  many 
other  important  Indian  trees,  the  shoots  die  off  yearly,  while  the  root  increases,  until 
a  time  comes  when  the  shoots  are  strong  enough  to  resist  the  sun  and  hot  winds  and 
grow  on  into  trees.  It  reproduces  well  in  coppice  and  by  suckers.  The  aspect  of  a 
Red  Sanders  forest  (this  was  really  written  in  1883,  and  by  now  possibly  most  of  the 
forests  are  greatly  improved  through  protection  from  fire)  is  that  of  a  stony  hill  country 
covered  with  tufts  of  lemon  grass  (Andropogon  Nardus  and  ScJicenanthus)  aud  with 
poles  of  Bed  Sanders  at  intervals.  It  prefers  moderate  slopes,  low  ridges  and  spurs, 
but  is  also  found  on  quite  steep  hillsides,  preferring  a  northern  or  eastern  aspect.  In 
its  home,  the  annual  rainfall  is  about  42  in.,  and  the  shade  temperature  varies  only 
from  about  70  to  120  degrees  Fahr. ;  the  chief  rainfjEill  is  that  of  the  N.-E.  monsoon  in 
October-November,  but  a  little  also  comes  with  the  S.-W.  winds  in  July  to  September. 
The  rock  it  likes  mostly  consists  of  shales  and  sandstone  of  the  submetamorphic  or 
transition  series. 

The  wood  is  very  highly  prized  for  house-posts,  and  large  sums  are  often  given  for 
good  posts  by  wealthy  native  gentlemen,  who  take  a  pride  in  having  their  veranda- 
posts  of  some  hard  timber  prettily  carved  and  ornamented.  The  chief  woods  thus  used 
are  the  Red  Sanders  and  its  frequent  associate  the  Thamha  {Shorea  Tumbuggaid),  It 
is  also  used  for  plough-poles  universally  in  the  S.  Deccan,  and  for  other  agricultural 
purposes.  Formerly,  the  great  use  of  the  wood,  however,  was  as  a  dye,  and  for  this 
purpoee  large  shipments  iised  to  be  annually  made  from  Madras  to  Europe,  but  ic 
appears  that  the  demand  has  now  very  greatly  declined.  In  the  five  years  ending  with 
1882-83, 12,782  tons  were  exported  to  the  United  Kingdom,  1116  tons  to  France,  and 
1687  tons  to  other  Indian  and  Ceylon  ports,  the  whole  valued  at  5^  lakhs  of  rupees. 
These  shipments  consisted  only  of  old  dry  pieces  found  lying  in  the  forests,  with 
Htnmps  and  roots,  aod  it  is  possible  that  to  some  extent  the  falling  off  in  outturn  may 
be  due  to  the  supplies  from  this  source  having  become  exhausted,  but  is  possibly  qiiite 
as  much  due  to  artificial  dyes  having  supplanted  '*  redwood  "  as  they  already  have  sup- 
planted madder,  cochineal  and  other  natural  dyes,  and  bid  fair  soon  to  supplant  indigo. 
The  value  of  redwood  as  a  dye  is  due  to  a  red  colouring  principle,  "  santalin,*'  which  is 
soluble  in  alcohol  and  ether,  but  not  in  water.  Dissolved  in  alcohol,  it  dyes  cloth  a 
beautiful  salmon-pink  colour.  It  is  also  used  in  medicine  by  natives  as  an  astringent, 
but  does  not  seem  to  be  of  much  value.  The  wood  is  also  very  extensively  used  for 
<»rved  work,  and  large  quantities  of  Red  Sanders  wood  idols  and  other  carved  figures 
are  yearly  made  and  sold  at  the  Tirupatti  temples,  chiefly  to  pilgrims.  It  is  also 
excellent  for  boxes,  picture-frames  and  other  joinery  purposes. 

Red  Sanders  has  been,  very  successfully,  cultivated  in  plantation  on  good  land  on 
the  flat  near  Kodtir,  in  the  Cuddapah  District,  but  only  on  a  small  area  of  about  20 
Acres.  It  was  planted  in  1865.  This  plantation  I  described  in  **  Indian  Forester,"  ix. 
546,  in  1883,  and  the  average  girth  of  the  trees  then  was  17*88  in.  and  height  40  ft. 
The  average  annual  increment  was  found  to  be  very  nearly  3  tons  per  acre.  The 
method  of  planting  was  described  in  a  paper  read  at  the  Forest  Conference  of  1875 
by  H.  H.  Tarde.  It  was  all  done  with  basket  plants,  which  after  planting  were 
watered  in  dry  weather.  The  leaves  were  much  cut  formerly  for  manure  for  fields, 
but  the  practice  has  now  ceased,  I  understand. 

As  regards  growth,  not  much  is  known,  Beddome  mentions  a  tree  which  had  3 
rings  per  inch,  but  it  is  probable  that  the  rate  is  slower  than  that  in  the  natural  forests. 
Skinner,  No.  112,  gives  the  weight  of  the  wood  at  70  lbs. ;  our  specimens  give  76  to 

79  lbs. ;  perhaps  75  lbs.  would  be  a  good  average.     Skinner  gives  P  =  975. 

ito. 

D  2066.    Mysore 76 

D  2917.     Madras  (Brandis) — 

D  1075.    North  Arcot  (with  sapwood)  (Beddome) 66 
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lbs. 

D  3151.    Guddapah,  Madras  (Higgens) 77 

D  4202.  ,.  .,        (rootwood)  (Gamble) 79 


f> 


n 


6.  P.  Marsupium,  Roxb.  Fl.  Ind.  iii.  234 ;  Fl.  Br.  Ind.  ii.  239 ;  Bedd.  Fl.  Sylv. 
t.  21 ;  Brandis  For.  Fl.  152 ;  Talbot  Bomb.  List  76 ;  Trimen  Fl.  Ceyl.  ii.  90.  Vem. 
Bija,  hijcLsdr,  hijasdl,  piasdlt  Hind. ;  Byasaj  piasdl,  Uriya ;  Dhorbeula,  dsan,  htbia. 
Mar. ;  Peddeij  hijo,  Gondi ;  Peddagi^  yeanga,  yegi,  yegisaj  pedega,  pedSi,  Tel. ;  Vengai, 
Tarn. ;  Benga,  honne,  hond^  Kan. ;  Bijaira,  Bijeragogarh ;  Radat  bera,  Bhil ;  Hituriy 
hid,  K61;  Murga,  Sonthal;  Beeya  persar,  Kharwar;  PaisaVy  Mai  Pahari;  Bagat 
bera,  dhorhieula,  Berar;  Vengia,  Kbond;  Ame,  Sacra;  Vengsha,  Keddi;  Oammala, 
Cingh. 

A  large  deciduous  tree.  Bark  J  in.  thick,  grey,  with  long  vertical 
cracks,  exfoliating  in  small  pieces  of  irregular  shape  and  size.  Wood 
very  hard,  close-grained,  giving  a  red  resin :  sapwood  small ;  heart- 
wood  yellowish-brown,  with  darker  streaks.  Pores  moderate-sized 
and  large,  often  subdivided,  scanty,  resinous,  uniformly  distributed 
in  pale  patches  which  are  joined  by  fine,  white,  wavy,  often  inter- 
rupted concentric  lines;  marked  on  a  vertical  section.  MeduUaiy 
rays  very  fine,  numerous,  short,  uniform  and  equidistant. 

Central  and  Southern  India,  chiefly  in  deciduous  forest,  extendins:  north  to  the 
hiUs  of  Behar,  Banda,  and  finally  to  the  Eumaon  Terai ;  low  country  of  Ceylon. 

As  Beddome  remarks,  Yengai  is,  after  Teak  and  Blackwood,  the  most  important 

tree  of  S.  India;  and  is  especially  used  in  Mysore.    It  is  found  in  the  mixed  forests, 

but  not  gregariously,  ana  the  largest  trees  are  met  with  in  suitable  places  in  the 

Western  Ghdt  country  and  in  the  valleys  of  the  Godavari  and  Circars.    Foulkes  says 

that  in  S.  Eanara  it  does  best  on  a  well-drained  clayey  soil.     The  wood  is  durable, 

seasons  well  and  takes  a  fine  polish ;  the  heartwood  is  full  of  gmn  resin  and  stains 

yellow  when  damp.    The  wood  is  much  used  for  door-  and  window-frames,  posts  and 

beams,  furniture,  agricultural  implements,  cart  and  boat  building.    It  has  also  been  used 

for  sleepers.    Out  of  25  sleepers  which  had  been  down  seven  to  eight  years  on  the  Mysore 

State  Railway,  there  were  found,  when  taken  up,  9  good,  11  still  serviceable,  and  5 

bad.    It  has  also  been  used  to  a  certain  extent  on  the  Holkar  and  Neemuch  and  other 

lines.    In  Eumool  the  wood  is  never  used  in  the  construction  of  private  houses,  but  is 

in  demand  tor  public  choultries,  temples  and  temple  cars,  but  especially  for  spokes  and 

felloes,  for  which  it  is  preferred  to  any  other  timber  (F.  Lodge).    It  yields,  from 

wounds  in  the  bark,  a  red  gum-resin  called  '*  kino,''  a  valuable  astringent,  much  used 

in  medicine,  and  containing  about  75  per  cent,  of  tannic  acid.    There  is  a  considerable 

demand  for  the  kino  gum  for  export,  much  of  it  going  to  France.    In  India  its  value  is 

about  Ks.2  per  pound. 

The  weight  and  transverse  strength  have  been  determined  by  the  following  experi- 
ments : — 


Experiment  by  whom  cooducted. 


Wallich,  No.  224 
Puckle 

Skinner,  No.  Ill . 
French 


Baker  (Nos.  501  to  504) 

O'Connell     . 
Talbot. 


Wood  whence 
procared. 


Travancore 
Mysore 

South  India 
(Madras  (Erode 
\    workshops) 
fBag^ri  Forest,  1 
(     Midnapore   / 

Coimbatore 

Bombay 


^ 

•   i 

.a 

*  c 

60 

«M  0; 

"Z 

®2 

> 

©t: 

.^ 

55  S. 

) 


lbs. 

47 

56 

.51 

56 

3 

63 
Til 

4 

50 


Size  of  bar 
used. 


ft.      in.     in. 


2X1X1 


1  X  1  X  I 
7x2x2 


6x2x2 


Value  of  P 


821 
868 

511 

687 

a  =  001 12 
701 


The  average  weight  of  the  specimens  examined  is  53  lbs.  per  cubic  {oo\.,^tA  -^tVv^^"?* 
the  best  average  weight  to  take  on  the  whole  is  55  lbs. 
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The  seed  crop  is  not  annual  but  intermittent,  and  the  seeds  do  nut  always  germinate 
well.  The  pods  fall  in  the  dry  season,  and  are  liable  to  be  burnt.  Foulkes  says,  **  Fell- 
*  ings  should  be  so  conducted  that  the  soil  is  sufficiently  exposed  for  the  seed  to  lodge 
'  well  and  be  protected  from  fire ;  and  the  soil  should  if  possible  be  prepared  for  its 
•lodgment"  (** Timber  Trees  of  South  Kanara").  A.  Lushington  (Ind.  For.  xxviii. 
141)  says  that  fires  do  not  exterminate  Vengai  so  easily  as  Teak,  in  North  Coimbatore. 

lbs. 

C    175.    Mandla,  Central  Provinces  (1870) 47 

C  1105.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)   .        .  58 
C  2741.    Moharli  Reserve,  Central  Provinces  (Brandis)  .                .49 

C  2918.    Seoni,  Central  Provinces 56 

C  3686.    Ramundag  Reserve,  Palamow  (Gamble) ....  — 

C  3542.    Khurdha  Forests,  Orissa  (Gamble)         ....  54 

C  1238.    Gumsdr,  Madras  (Dampier) 56 

C  4059.    Godavari  Forests 56 

W  742,  752,  850.    South  Kanara  (Cherry-)    ....    48, 45,  and  53 

D  1061.    South  Arcot  (Beddome) — 

D  1086.    Madura  (Beddome) 59 

No.  39,  Salem  Collection 52 

Nordlinger's  Sections,  vol.  10  (Tab.  VI.  2). 


33.  PONGAMIA,  Vent. 

1.  P.  glabra.  Vent. ;  Fl.  Br.  Ind.  ii.  240;  Bedd.  Fl.  Sylv.  1. 177 ;  Brandis  For.  Fl. 
153 ;  Kurz  For.  Fl.  i.  335  ;  Gamble  Darj.  List  30 ;  Talbot  Bomb.  List  76 ;  lYimen  Fl. 
Cey).  ii.  91.  Oaledupa  indica.  Lam.;  Roxb.  Fl.  Ind.  iii.  239.  Vem.  Karanj\ papar^ 
Hind. ;  DaJkaramchoy  karanja,  kerrdUy  pitagoria,  Beng. ;  Sadun^  Nep. ;  Koranjv^ 
Uriya ;  Pongd^  Tam. ;  Kanga,  pungu,  kaniga^  kanuga,  ganuga,  TeL ;  Fongu,  Mai. ; 
Karandj^  Khond ;  Khawdri,  karmuj,  Sirguja ;  Garanji,  Gondi ;  Charr,  Ajmere ; 
fftingay,  pong,  Kan. ;  Thinwin,  Burm. 

A  moderate-sized  tree,  almost  evergreen.  Bark  soft,  J  in.  thick, 
greyish-brown,  covered  with  tubercles.  Wood  moderately  hard,  white, 
turning  yellow  on  exposure.  Annual  rin^a  indistinct.  Pores  mode- 
rate-sized, scanty,  included  in  and  joined  by  white,  wavy,  concentric 
anastomozing  bands  of  loose  texture,  which  alternate  with  bands  of 
darker  colour  and  firmer  texture.  The  bands  are  not  quite  con- 
tinuous, as  they  sometimes  stop  and  sometimes  anastomoze.  MedtU- 
lary  rays  fine,  white,  numerous  and  uniformly  distributed. 

Tidal  and  beach  forests  and  along  tidal  river-banks  all  round  India,  Burma  and 
Ceylon  (Kurz  and  Prain).  Also  along  streams  and  rivers  in  the  forests  of  South 
and  Central  India,  extending  northwards  to  the  Himalaya  (Brandis,  Beddome,  etc.) 
and  eastwards  to  the  Shan  Hills  of  Burma.    Much  cultivated. 

Prain  says  very  positively  that  this  is  only  a  coast  tree,  and  that  inland  it  only 
occnrs  as  a  planted  species,  but  in  long  experience  and  many  journeys  in  the  forests  of 
Bengal,  Behar,  Orissa,  the  Circars,  Deccan,  etc.,  I  can  only  say  that  I  have  constantly 
met  with  it  in  places  where  there  was  no  reason  to  doubt  its  being  truly  wild,  and  this 
view  seems  to  be  fully  supported  by  Brandis,  Beddome  and  Talbot.  It  certainly  is 
very  largely  cultivated,  especially  in  S.  India,  where  it  is  grown  as  a  pollard,  the 
loppings  being  utted  as  fodder  and  more  especially  to  be  ploughed  into  ricefields  as 
manure.  It  is  often  planted  as  an  avenue  tree  and  in  gardens,  as  it  grows  fast  and  is 
handsome,  but  it  tends  to  branch  very  soon  and  requires  careful  pruning  to  get  it  a 
proper  bole. 

Weight,  according  to  Skinner,  No.  107,  40  lbs.  per  cubic  foot ;  Bourdillon  gives 
49  lbs. ;  specimens  examined  give  an  average  of  42  lbs.  Skinner  gives  P  =  686.  Th^ 
wood  is  not  durable,  and  is  readily  eaten  by  insects,  but  is  improved  by  seasoning  in 
water.  In  Lower  Bengal  it  is  used  for  oil-mills  and  firewood  ;  in  South  India  for  solid 
cart-wheels.  Heinig  (Suodarbans  Working  Plan)  says  the  wood  is  liable  to  th« 
Mttacks  of  insects,  and  so  is  used  only  for  fuel.   The  seeds  are  used  in  native  medicine ; 
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they  also  give  a  thick,  red-brown  oil  used  for  bumiiig,  and  medicinally  as  an  application 
for  skin  diseases,  for  which  it  is  said  to  be  very  efficacious.  The  tree  is  easily  grown 
from  cuttings. 

Ibe. 

P    457.    Aimere  . 45 

C  1133.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .        .  38 

E    411.    Sundarbans  (Richardson) 43 

Nordlinger's  Sections,  vol.  10. 

34.  DERRIS,  Loureiro. 

A  large  genus  of  about  28  species,  all  but  five  being  climbing  shrubs,  scarce  and 
scattered.  Ten  species  are  found  in  Burma,  six  in  Ceylon,  ten  in  Northern  or  Eastern 
Bengal  and  ten  in  Western  or  Southern  India.  Of  the  four  trees,  besides  the  one 
described  below,  D,  dalbergioides^  Baker ;  Fl.  Br.  Ind.  ii.  24,  is  a  small  tree  of  Martaban 
and  Tenasserim ;  D,  cuneifolia,  Bth.,  and  D.  microptera,  Bth.,  are  trees  of  the  Sikkini 
Himalaya  usually  described  as  climbers.  D,  sinuata,  Thw. ;  Fl.  Br.  Ind.  ii.  246 ;  Kurz 
For.  FL  i.  340 ;  Trimen  Fl.  Ceyl.  ii.  94 ;  Vern.  Sundri-lotay  mcbhajaniAota,  Beng. ; 
Myaukgdnnyin,  Burm.,  is  a  large  climbing  shrub  of  the  coast  forests  of  the  Sundarbans, 
3urma  and  Ceylon.  I),  latifolia,  Prain  in  Journ.  As.  Soc.  Beng,  Ixvii.  ii.  2,  288^  is  a 
large  tree  of  the  Kachin  hills  at  4000  ft. 

L  D.  seandens,  Bth.;  FL  Br.  Ind.  ii.  240;  Brandis  For.  FL  154;  Kurz  For.  FL 
339  ;  Talbot  Bomb.  List  76 ;  Trimen  FL  Ceyl.  ii.  91.  Dalhergia  scandens,  Roxb.  FL 
Ind.  iii.  232.  Vern.  Gunj,  Punjab ;  NdS-hel^  C.P. ;  Noa  lota,  Beng. ;  Oolasiy  potra, 
nalavailf  Gondi ;  Chelatali  hadu,  nalla  tiga,  Tel. ;  Tujpail,  Mar. ;  2m7,  Tam. ;  Eala- 
w^,  Cingh. ;  Migyaungnwe^  Burm. 

A  large  climber.     Stem  furrowed.     Bark  greenish-grey,  shining, 
with  many  lenticels  both  round  short  and  long  horizontal  ones.    Wood 
soft,  in  concentric  layers  alternately  with  ana  without  pores.    Pores 
large,  often  subdivided,  in  radial  lines  between  the  moderately  broad  * 
TYied/Ma/ry  rays. 

Central,  Western  and  Southern  India,  common,  extending  north  to  the  forests  of 
Oudh,  and  north-east  to  Eastern  Bengal;  Chittagong;  throughout  Burma  and  the 
Andaman  Islands ;  dry  region  of  Ceylon. 

A  handsome  climber  of  large  size  and  white  flowers  on  drooping  branches. 

C  4334.    Pidthamamidi,  Godavari  Forests  (Gamble). 

2.  D.  robusta,  Bth. ;  Fl.  Br.  Ind.  ii.  241 ;  Brandis  For.  FL  154 ;  Kurz  For.  Fl. 
i.  338;  Talbot  Bomb.  List  76.  Dalbergia  Krotvee,  Roxb.  FL  Ind.  iii.  229.  Vern. 
MowhittOj  koraiy  Ass. ;  Bolkakani^  Gdro ;  Krotoee,  Sylhet ;  Oumbong^  Magh  ; 
Tepukan,  Burm. 

A  deciduous  tree.  Wood  light  brown,  hard.  Pores  large  and 
moderate-sized,  joined  by  narrow,  wavy,  concentric  bands  of  soft 
texture.     Medullary  rays  prominent,  fine,  wavy,  equidistant. 

Outer  Himalaya  from  the  Ganges  eastwards,  Assam,  Eastern  Bengal,  Eonkan, 
Burma. 

Roxburgh  says  it  grows  quickly  to  a  large  size. 

lbs. 
E  786.     Kamnip,  Assam  (G.  Mann) 53 

8.  D.  Uliginosa,  Bth.;  FL  Br.  Ind.  ii.  241;  Kurz  For.  FL  i.  339;  Talbot  Bomb. 
List  76;  Trimen  Fl.  Ceyl.  ii.  92.  Vern.  Kelia  lota,  kentia  lota,  Beng.;  Kdla-tvel, 
Cingh. 

A  large   evergreen  climbing  shrub.     Bark  dark  greyial\-\stcr«\\. 
with  many  and  prominent  large  horizontal  lenticeVs.     "Wood  \5tcy«Ti^ 
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in  irregalar  masses  of  pore-bearing  wood  separated  by  broad  anasto- 
niozing  belts  of  bast  tissue.  Pores  large,  often  subdivided,  numerous. 
MedvUary  rays  numerous,  bent  round  the  pores. 

Coast  forests  of  India,  Burma  and  Ceylon. 

The  stems  are  twisted  into  ropes  for  tying  logs  to  boats  (Heiuig,  in  Sund.  Wg. 
Plan). 

E  4862.    Sondarbans,  Bengal  (Fordyce). 

35.  EUCHRESTA,  Bennett.  E.  ffarsfiddn,  Bennett ;  Fl.  Br.  lad.  ii.  248,  is  an 
erect  shrub  of  the  Khasia  Hills ;  also  found,  but  rare,  in  Java. 

Tribe  YHL    SOPHOREJ!. 
36.  DALHOUSIEA,  Grab. 

.  1.  D.  braeteata.  Grab.;  Fl.  Br.  Ind.  ii.  248.    Podalyria  hracteata,  Roxb.  Fl.  Ind. 
ii.  317.     Vem.  Oopoori^  Sylhet. 

A  climbing  shrub.  Bark  light  brown,  thin,  fibrous.  Wood  soft, 
yellowish- white.  Pores  large  or  very  large,  very  thick- walled. 
MedvUary  rays  moderately  broad  to  broad,  numerous. 

Lower  Eastern  Himalaya,  Assam,  Sylhet  and  Chittagong. 

Khasia  Hills — Eew  Museum  (J.  D.  Hooker). 

37.  SOPHORA,  Linn. 

Fourteen  species  of  shrubs  or  small  trees,  three  of  which  come  from  the  West 
Himalaya,  one  from  Baluchistan,  one  from  Behar,  one  from  the  coast  forests,  one  from 
STorthem  and  Eastern  Bengal,  two  from  Upper  Burma,  three  from  South  India  and 
two  from  Ceylon.  S.  tomentosa,  Linn. ;  Fl.  Br.  Ind.  ii.  249 ;  Roxb.  Fl.  Ind.  ii.  316 ; 
Bedd.  Fl.  Sylv.  Ixxxix. ;  Trimen  Fl.  Ceyl.  ii.  95 ;  Kurz  For.  Fl.  i.  335 ;  Vem.  Thinbaw- 
^«^y»>  Burm.;  Mvdu-murunga,  Ciogh.,  is  a  small  tree  of  the  sea-coast  of  Ceylon, 
Burma  and  the  Andamans,  perhaps  extending  to  places  in  India,  but  rare.  S.  Wightii, 
Baker ;  Fl.  Br.  Ind.  ii.  250 ;  Talbot  Bomb.  List  76  (S,  heptaphylla,  Bedd.  Fl.  Sylv. 
Ixxxix.  in  pari),  is  a  small  tree  of  the  hills  of  the  Western  Ghdts,  as  the  Nilgiris. 
S.  Bakeri,  C.  B.  Clarke,  is  a  shrub  found  on  Parasndth  Hill  and  elsewhere  in  Chota 
Nrtgpore.  8.  Dunii,  Prain,  and  S.  Frazeri,  Prain,  are  shrubs  of  Upper  Burma.  S. 
interrupta^  Bedd. ;  Fl.  Br.  Ind.  ii.  251 ;  Bedd.  Fl.  Sylv.  xc. ;  Vem.  Adivi  billu,  Tel., 
18  :i  small  pretty  tree  of  the  Eodtir  Hills  in  Cuddapah,  with  a  corky  bark,  rather 
resembling  satinwood.    S.  Oriffithiif  Stocks,  is  a  small  shmb  of  Baluchistan. 

1.  S.  glauea,  Lesch. ;  Fl.  Br.  Ind.  iL  249 ;  Bedd.  Fl.  Sylv.  Ixxxix. 

A  shrub.     Bark  brown,  smooth.      Wood  white.     Pores    smalls 

enclosed  in  pale  tissue  and  irregularly  arranged  in  groups  and  patches 

of  2  to  6,  which  become  almost  concentric  in  the  outer  edge  of  each 

annual  ring.    Medullary  rays  fine,  white,  wavy. 

Hills  of  South  India,  very  common  on  the  Nilgiris,  especially  on  the  eastern  side, 
at  5-6^000  ft. 

A  very  pretty  and  common  shrub,  with  silky  foliage  and  pink  flowers. 

W3744.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

2.  S.  mollis.  Grab. ;  Fl.  Br.  Ind.  ii.  251.  S.  mollis.  Wall. ;  Brandis  For.  Fl.  132. 
Vern.  Arghawan,  Afgh.;  Gofdr,  ghwar^'a,  Trans-Indus;  Kun,  MieUt  mdlan,  Salt 
Range;  TUun,  iami,  kathif  Chenab;  Brisarij  Ravi;  Pahar  gungri,  khunmdniy 
Kumaon;  Stikina,  Garhwal. 

A  shrub.  Bark  dark  brown,  studded  with  prominent  pale  lenticels. 
Wood  hard,  sapwood  grey,  heartwood  brown.    Pores  small,  enclosed 
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in  pale  tissue  and  joined  into  more  or  less  concentric  patches.     Me- 
dullary  rays  fine,  short. 

West  Himalaya  from  Eumaon  westwards  up  to  6000  ft. 

A  conspicuous  shrub  with  showy  yellow  flowers.  It  is  apparently  often  gregarious, 
for  Watt  says  that  in  the  Eavi  valley,  about  Barmour,  6500  ft.,  it  is  a  low  bush, 
covering  large  expanses  on  the  hillsides  (JTourn,  Linn.  Soc,  xviii.  380). 

0  4840.    Sahansdara,  Dehra  Dtin,  3000  ft.  (U.  N.  Kanjilal). 

38.  CALPURNIA,  E.  Meyer.  C.  aurea,  Baker ;  Fl.  Br.  Ind.  ii.  251 ;  Bedd.  Fi. 
Sylv.  Ixxxix.,  is  a  large  shrub  of  the  Denkinacottah  Hills  of  the  Salem  District,  and 
of  C!ourtallum  in  Tinnevelly. 

39.  PERICOPSIS,  Thw. 

1.  P.  Hooniana,  Thw. ;  Fl.  Br.  Ind.  ii.  252 ;  Bedd.  Fl.  Sylv.  t.  187 ;  Trimen  Fl. 
Ceyl.  ii.  97,  t.  31.    Vem.  Nedun,  Cingh. 

A  large  tree.  Bark  smooth,  pale  brownish-pink  on  the  trunk 
and  flaking  off  in  thin  flat  pieces,  reddish-grey  on  the  twigs  (Trimen). 
Wood  pale  orange  brown,  streaked  with  darker  hues,  smooth,  hard. 
Pores  large,  often  subdivided  into  2  or  3,  in  patches  of  loose  tissue  of 
big  cells,  which  run  together  irregularly,  but  with  a  more  or  less  con- 
centric pattern  on  the  whole.  Medullary  rays  fine,  pale,  short,  rather 
scanty. 

Moist  low  country  of  Ceylon,  up  to  1000  ft.,  especially  by  river-banks. 

A  fine  wood,  in  considerable  demand,  and  much  used  for  furniture  (some  of  which 
looks  very  handsome),  carts  and  other  purposes.    Mendis  gives  W  =  56,  P  =  437. 

Prof.  Unwin's  experiments  with  this  wood  gave  the  following  results  (imp.  InsU 
Jour.,  May,  1899) :— 

Weight 70-79  lbs.  per  cub.  ft.  \      Judging  by  the  weight 

compared  with  Broun's 
specimen,  the  one  experi- 
mented with  must  have 
been  exceptionally  heavy 

or  wet. 

lbs. 

4902.    Ceylon  (A.  F.  Broun) about  43 

No.  102,  Ceylon  Collection,  new  (Mendis) 56 


Besistance  to  shearing  along  the  \  ...or} 

fibres       .        .        .  .  /  ^^^        >*     ^'  ^^' 

Crashing  strength        .        .        .    3*919  tons  per  sq.  in. 
Transverse  strength     .        .        .    7*161        „  „ 

Coefficient  of  elasticity         .        .    972*9        „  „ 


40,  ORMOSIA,  Jacks. 

Five  species,  all  large  trees.  0.  robttstay  Wight ;  Fl.  Br.  Ind.  ii.  252  (AriUaria 
rohuutOf  Kurz  For.  Fl.  i.  334) ;  Vem.  Kywedanyin^  Burm.,  is  a  large  evergreen  tree  of 
the  tropical  forests  of  the  Pegu  Toma  and  Upper  Tenasserim,  extending  northwards  to 
Sylhet.  0.  travanc&rica,  Bedd.  Fl.  Sylv.  t.  45 ;  Fl.  Br.  Ind.  ii.  253 ;  Vem.  Mala 
manjddi,  Tam.,  Mai. ;  Kuni,  Trav.  Hills ;  Kundhi,  Kader,  is  a  large  handsome  tree  of 
the  hills  of  Travancore  and  Tinnevelly  up  to  350O  ft.,  extending  northwards  to  the 
Ghdts  of  S.  Eanara.  Beddome  says  the  timber  '*  appears  to  be  remarkably  good,  but 
'  at  present  is  almost  unknown."  0.  inopinata  and  0.  laxa,  Prain  in  Journ.  As.  Soc. 
Beng.  Ixix.  iL  2, 181, 182,  are  large  trees  of  the  Kachin  Hills. 

1.  0.  glauca.  Wall ;  Fl.  Br.  Ind.  ii.  253 ;  Gamble  Daij.  List  30.  Vem.  ChuMein^ 
Lepcha. 

A  large  tree.    Bark  grey.     Wood  greyish- white,  moderately  hard. 
Pores  large,  scanty,  sometimes  subdivided,  surrounded  by  and  joined 
by  irregular,  wavy,  somewhat  anastomozing  patches  of  white,  soft, 
open  tissue.     MeduUary  rays  fine  to  moderately  broad,  wavy. 
Lower  hills  of  the  Central  Himalaya  in  Nepal  and  Slkkim  up  to  ^QQC)  it. 
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This  tree  has  a  woody  pod,  with  bright  scarlet  seeds,  used  by  Lepchas  as  a  bait  to 
catch  juDgle  fowL 

E  3356.    Sivoke  Hills,  Darjeeling,  2500  ft.  (Gamble). 

E  3653,  from  a  tree  planted  at  Bamunpokri,  Darjeeling  Terai,  by  Mr.  H.  Leeds, 
about  1870,  is  Castanospermum  avstrah^  A.  Cunn.,  the  "  Moreton  Bay  Chestnut,"  or 
**  Black  Bean."  Bark  grey.  Wood  hard,  white  with  a  yellowish  tinge.  Fores  small, 
often  subdivided,  enclosed  in  patches  of  white  soft  tissue,  which  encloses  them  in  twos 
and  threes.  Medullary  rays  fine,  white,  very  numerous.  The  tree  is  grown  in  gardens 
in  various  parts  of  India — Madras,  Calcutta,  Dehra  Dtin,  etc.,  and  has  a  large  pod  with 
edible  seeds  somewhat  like  those  of  the  Spanish  Chestnut. 

Sub-Order  IL    CiESALPINIEiE. 

Contains  21  genera  divided  imder  4  Tribes. 

Tribe     I.  Eucassalpinieie      .        .        .     Caesalpinia,  Peltophorum,  Mezoneuron, 

Pterolobiuro,     Poinciana,     Parkin- 
sonia,  Wagatea,  Hasmatoxylon. 
II.  Cassiete        ....     Cassia,    Cynometra,    Dialium,   Hard- 

wickia,  Crudia,  Ceratonia. 
III.  Amherstie«e ....     Saraca,  Aniherstia,  Tamarindus,  Hum- 

boldtia,  Afzelia,  Pahudia. 
„      lY.  Bauhiniese   ....    Bauhinia. 

Hcematoxylon  and  Ceratonia  are  added  here  to  the  indigenous  genera,  as  they 
contain  trees  which  are  cultivated  and  of  importance,  just  as  Bohinia  was  added  under 
FapilionacecB,  Besides  the  plant  described,  there  are  many  others  in  cultivation  in 
India.  The  various  species  of  Brownea,  with  pendent  heads  of  brilliantly  coloured 
flowers,  ornament  gardens  in  Calcutta,  Madras,  Colombo,  etc.  Colvillea  ra^cemosa^ 
Bojer,  is  a  handsome  tree,  sometimes  cultivated.  It  was  introduced  from  Madagascar 
in  1840. 

Like  the  PapUionacece,  the  Ccesalpiniece  have  woods  of,  on  the 
whole,  a  uniform  structure,  not  very  unlike  that  of  those  of  the  former 
sub-order.  In  some  cases  the  concentric  bands  are  very  regular. 
The  pores  are  always  rather  scanty,  and  usually  fairly  large. 

tbibe  I.  eugjisalpinisj:. 

41.  CiESALPINIA,  Linn. 

Twelve  species,  erect  or  climbing  shrubs  or  small  trees,  two  being  introduced  plants. 
C.  Bonduc,  Roxb.  Fl.  Ind.  ii.  362 ;  Fl.  Br.  Ind.  ii.  255 ;  Brandis  For.  Fl.  156 ;  Kurz 
For.  Fl.  i.  406 ;  Vem.  Kalein,  Burm. ;  Kumhuru-wtU  Ciugh.,  is  a  prickly  climbing 
shrub  of  South  India,  Burma  and  Ceylon,  closely  allied  to  C,  BondiiceUa,  Fleming. 
C,  minax,  Hance,  is  a  struggling  shrub  of  the  Shan  Hills.  C.  Nuga,  Ait. ;  Fl.  Br.  Ind. 
u.  255 ;  Brandis  For.  Fl.  157 ;  Kurz  For.  Fl.  i.  405 ;  Talbot  Bomb.  List  77 ;  Trimen 
Fl.  Ceyl.  ii.  99;  Vem.  Natua,  netu,  shingri-lotct^  Beng. ;  Sugauk,  Burm.;  Diya- 
waivuletiya,  Cingh.,  is  a  large  scandent  prickly  shrub  of  coast  forests,  very  common  in 
the  Andamans.  C  mimosaides.  Lam.  is  a  prickly  shrub  resembling  C.  sepiaria^  Boxb. 
a  digyna,  Rottl. ;  Fl.  Br.  Ind.  ii.  256 ;  Kurz  For.  Fl.  i.  407 ;  Trimen  Fl.  Ceyl.  ii.  100 ; 
"Vem.  Sunletth^,  Burm.,  is  a  thorny  climber  chiefly  common  in  Bengal,  Chota  Nagpore, 
the  Circars  and  Burma,  and  on  old  village  sites,  waste  land  near  villac^es  and  the  banks 
of  streams.  Messrs.  Cammiade  Bros,  of  Madras  reported  to  Mr.  E.  Thurston  that  the 
pods  were  said  to  yield  a  tan  giving  leather  as  white  as  snow.  The  pods  of  this  species 
are  apparently  those  known  to  the  tanning  trade  as  "  jTart"  or  **  TeriP  Professor  W. 
R.  Dunstan,  F.R.S.,  who  analyzed  them,  found  them  to  contain  50  per  cent,  of  tanning 
matter,  as  against  30  per  cent,  yielded  on  an  average  by  C.  Coriaria,  Altogether,  it 
seems  to  be  the  most  valuable  tanning  material  known  in  India,  but  it  remains  to  be 
seen  whether  the  value  is  such  as  to  induce  those  interested  to  undertake  its  cultiyation. 

Tils  genus  gives  several  important  woods  found  in  other  parts  of  the  world,  such 


CiSSALPINIE^  267 

as  C.  crista,  L^  the  "  Redwood  "  or  "  Br^sillet ; "  C.  echindta.  Lam.,  the  "  Brazil  wood "" 
or  "Pemambuco  wood,"  and  C,  hraziliensis,  L.,  the  "Braziletto"  of  S.  America  and 
the  W.  Indies. 

Wood  moderately  hard,  often  with  a  red  or  orange-red  heartwood. 
Pores  moderate-sized,  in  patches.  Medullary  rays  fine,  numerous. 
Wavy  concentric  bands  frequent  in  some  species. 

1.  C.  Bonducella,  Roxb.  Fl.  Ind.  ii.  357;  Fl.  Br.  Ind.  ii.  254;  Brandis  For.  Fl. 
166;  Gramble  Darj.  List  30;  Talbot  Bomb.  List  77.  Vern.  Kat  karanj\  kat  karinga, 
karanjo,  karonj.  Hind.;  Kanjd,  Oudh;  Karbat,  kachka,  Sind;  Yangkup,  Lepcha; 
Natoj  Beng. ;  Sagargota,  Mar.;  Gajkaij  Kan.;  Kat  kareza,  Monghyr;  Bagni, 
SonthaL 

A  large  prickly  climbing  shrub.  Bark  light  brown.  Wood  white, 
hard.  Anmial  rings  distinct.  Pores  moderate-sized,  single  sub- 
divided or  in  short  radial  strings,  surrounded  by  a  white  ring,  between 
the  fine  wavy  white  numerous  TaeduUary  rays  which  are  bent  round 
them. 

Throughout  India,  in  hedges  or  climbing  over  bushes,  usually  near  villages ;  but 
primarily  a  coast  plant. 

A  useful  hedge  plant,  covered  with  prickles  and  especially  the  pods.  The  seeds 
are  large,  grey,  like  marbles,  used  in  medicine  and  to  give  an  oil.  Heinig  says  it  is 
common  on  the  outskirts  of  forests  along  the  sea  face  of  the  Sundarbans,  along  river- 
banks  and  on  clearings  for  cultivation. 

lbs. 

0  4824.    Thano,  Dehra  Diin  (Gamble) 52 

2.  C.  Sappan,  Linn. ;  FJ.  Br.  Ind.  ii.  255 ;  Roxb.  Fl.  Jnd.  ii.  357 ;  Bedd.  Fl. 
Sylv.  xc. ;  Brandis  For.  Fl.  156 ;  Kurz  For.  Fl.  i.  405 ;  The  Sappan-wood.  Vern. 
Bakara,  Hind.,  Guz.,  Beng:. ;  Patunga,  Tarn. ;  Bakamu^  hakapu,  Tel. ;  Bokmo, 
Uriya ;  Fattang,  Mar. ;  Patanga,  Kan. ;  Teinnyet,  Burm. ;  Pattangi,  Cingh. 

A  small  tree  or  straggling  shrub.  Wood  hard :  sapwood  white ; 
heartwood  orange-yellow.  Pores  isolated,  small,  in  narrow  pale 
rings,  scanty,  between  the  fine,  wavy,  numerous  niedidlary  rays. 

South  India,  Bengal  and  Burma,  usually  cultivated.  I  have  never  seen  it  wild, 
but  Collett  and  Hemsley  give  it  as  wild  in  the  Shan  Hills. 

The  *'  Sappan-wok)d "  tree,  giving  a  valuable  dye-wood,  which  used  to  be  in  con- 
siderable use  and  considerably  exported,  and  is  si  ill  used,  but  to  a  somewhat  less 
extent.  It  gives  a  beautiful  red  colouring  matter,  soluble  in  water,  used  in  wool- 
dyeing  and  calico-printing  (Wardle,  Watt  Diet.  ii.  11).  Skinner  gives  (No.  33) 
W  =  60  lbs.  and  P  =  1640 ;  Wallich  gives  61  lbs.  per  cubic  foot.  It  is  a  very  pretty 
wood,  takes  a  fine  polish,  and  should  be  valuable  for  small  work  such  as  inlaying. 

lbs. 

C    3136.    Moharli,  Central  Provinces  (sapwood) 52 

W4433.    Malabar — 

0   4831.     Dehra  Dun  (cult.) 52 

No.  110,  Ceylon  Collection,  new  (Mendis) 46 

8.  C.  sepiaria,  Roxb.  Fl.  Ind.  ii.  360 ;  Fl.  Br.  Ind.  ii.  256 ;  Brandis  For.  Fl.  156 ; 
Kurz  For.  Fl.  i.  406 ;  Talbot  Bomb.  List  77  ;  Trimen  Fl.  Ceyl.  ii.  100.  The  Mysore 
Thorn.  Vern.  Urn,  urij  arlu,  relu,  kando,  ail,  aila,  Hind. ;  Alai,  Dehra  Ddn ; 
-4rt,  Jaunsar ;  iTajaMw;*,  Garhwal ;  Chillari,  chillur, 'i&Ar,\  ffot8ige,KsLn.;  Uchay^KCl; 
Oilo,  Uriya ;  Kalein,  sukyanho,  Burm. 

A  straggling  thorny  shrub.  Bark  yellowish-white,  corky,  with 
corky  excrescences  bearing  strong  thorns.  Wood  light  brown, 
moderately  hard,  with  masses  of  reddish-brown  harder  wood  near  the 
centre.  Pores  large,  often  subdivided  or  in  groups,  surrounded  and 
connected  by  anastomozing  bands  of  pale  tissue.  ifeciullaT'ij  ra'vj^ 
fine,  very  numerous. 
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Throughout  India  from  the  lower  Himalaya  and  Himalayan  valleys  southwards 
low  country  of  Ceylon ;  in  hedges  and  open  bushy  places  chiefly. 

C  3460.    Saranda  Forests,  Chota  Nagpore  (Gamble). 

4.  C.  pulcherrima,  Swartz ;  Fl.  Br.  Ind.  ii.  255 ;  Brandis  For.  Fl.  157 ;  Kun 
For.  Fl.  i.  407.  Poinciana  pulcherrima,  Roxb.  Fl.  Ind.  ii.  355.  Vern.  Krishna  chura 
Beng. ;  Daungzdk,  Burm. 

A  shrub.  Bark  silvery-grey,  studded  with  prominent  but  small 
lenticels.  Wood  hard:  sapwood  white;  heartwood  orange-yellow, 
Pores  small,  surrounded  by  pale  tissue,  single  or  in  patches  of  a  few 
together.    MedvUary  rays  very  fine,  numerous. 

Commonly  cultivated  in  Indian  gardens,  and  often  more  or  less  run  wild.  Nativ< 
country  doubtful. 

A  handsome  shrub,  with  flowers  resembling  those  of  the  Poinciana  regia,  but  muct 
smaller. 

0  4916.    Sabaranpur  Bot.  Garden  (GoUan). 

5.  C.  Coriaria,  Willd. ;  Brandis  For.  Fl.  157.  The  "  Divi-divi "  or  Americai 
Sumach. 

A  small  erect  tree,  soon  branching.  Bark  dark  reddish-brown 
thin,  finely  fissured  vertically.  Wood  hard,  heavy :  sapwood  greyish- 
white;  heartwood  nearly  black,  close-grained.  Fores  small,  scanty 
enclosed  in  pale  tissue  which  spreads  into  concentric  interrupted  ofbeE 
anastomozing  narrow  bands.  MedvUary  rays  fine,  white,  narrow, 
regular  and  conspicuous.     Annvul  rings  distinct. 

Introduced  from  the  W.  Indies,  and  cultivated  especially  in  S.  India,  on  account  oi 
its  pods,  which  give  a  valuable  tanning  material,  used  for  the  same  purposes  as  Sumach, 
Mr.  E.  Thurston  reported  the  result  of  a  correspondence  with  Messrs.  Cammiade  Bros, 
of  Madras,  who  said, ''  Divi-divi  is  not  procurable  regularly,  so  it  cannot  be  relied  on. 
'  If  it  were  grown  more  abundantly,  and  if  the  cultivators  understood  how  to  pick  the 
*•  pods  at  the  right  time  when  it  is  in  prime  condition,  and  if  they  sorted  their  Divi-divi 
*  and  kept  it  from  rot,  this  tannin  would  be  valuable  for  cheap  tannages.  It  is  suitable 
'  for  heavy  hides,  making  very  firm  leather,  but  of  a  dark  colour."  The  wood  is  hard 
nnd  heavy,  and  likely  to  be  useful  for  various  purposes,  so  that  if  the  demand  for  the 
tan  is  maintained,  it  should  be  a  useful  tree  to  plant  on  poor  soils.  Growth  fairly  fast, 
6  rings  per  inch  of  radius. 

lbs. 

C  4347.    Mojagodo  Plantation,  Qanjam  (Gamble)  ....    74 

42.  PELTOPHORUM,  Vogel. 

1.  P.  ferrugineum,  Benth. ;  Fl.  Br.  Ind.  ii.  257 ;  Kurz  For.  FL  i.  408 ;  Trimen 
FL  CeyL  ii.  101,  t.  32.  CcesaJpinia  inermis,  Roxb.  FL  Ind.  ii.  367.  Vern.  lya-vakai^ 
Tam. 

A  large  tree.  Bark  grey,  smooth.  Wood  light  reddish-brown, 
soft.  Fores  moderate-sized,  often  subdivided,  scanty ;  enclosed,  singly 
or  in  groups  of  twos  and  threes,  in  patches  of  loose  tissue  which  often 
join  together  concentrically.  MedvUary  rays  very  fine,  very  numerous, 
closely  packed. 

Andaman  Islands  and  Malay  Peninsula  in  coast  forests ;  dry  region  of  Ceylon. 
A  very  fine  tree,  magnificent  when  in  full  fiuwer,  often  planted. 
Singapore — Kew  Museum  (Ridley,  1900). 

43.  MEZONEURUM,  Desf. 

About  six  species,  all  large  woody  thorny  climbers  of  Eastern  Bengal  and  Burma; 
the  one  given  below  alone  extending  to  the  rest  of  India. 
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1.  M.  CUCUllatum,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  258 ;  Brandis  For.  Fl.  155 ;  Kurz 
For.  Fl.  L  409 ;  Gamble  Darj.  List  30 ;  Talbot  Bomb.  List  78.  Cceaalpinia  cuGuIlata, 
Roxb.  Fl.  Ind.  ii.  358:  Vem.  Biskoprah,  Oudh ;  Bagi,  Bombay ;  Stmgray,  Nep. ; 
Btcnggong,  yangkup,  Lepcha ;  Kyaungchet,  Bunn. 

A  large  climbing  shrub,  very  thorny.     Bark  brown,  studded  with 

corky  tubercles,  each  bearing  a  pair  of  hooked  thorns.     Wood  soft, 

very  porous,  with  large  pores  and  rather  fine  rriedvMary  rays, 

Sub-Himalayan  tract  from  the  Sarda  eastwards ;  Assam,  Khasia  Hills  and  Eastern 
Bengal ;  Behar  and  Chota  Nagpore ;  Western  Ghdts  of  S.  India. 
£  488.    Darjeeling  Terai  (Hanson). 

44.  PTEROLOBIUM,  R.  Br. 

Three  species,  large  climbers,  very  prickly,  with  one-seeded  samaroid  pods.  P. 
tnacropterum,  Kurz  For.  Fl.  410 ;  Vern.  Kyaungchet^  Burm.,  is  the  common  Burma 
species,  frequent  along  streams. 

1.  P.  indicum,  A.  Rich. ;  Fl.  Br.  Ind.  ii.  259.  Pterdohium  laceram,  Roxb.  PI. 
Ind.  ii.  367. 

A  very  thorny  climbing  shrub.  Bark  grey,  thin,  with  conical 
excrescences  ending  in  prickles.  Wood  white,  soft.  Pores  moderate- 
sized  surrounded  by  a  ring  of  pale  tissue,  numerous.  Medullary  rays 
fine  to  moderately  broad,  white,  numerous.  Annual  rin^s  visible, 
10  to  12  per  inch  of  radius. 

South  India,  common  in  hilly  places  in  the  Deccan  down  to  the  Nilgiris.  Collected 
by  Sir  G.  King  in  Dehra  Dun,  but  I  have  never  seen  it  there. 

D  4150.    Yenketayapalem  Forest,  Eistna  (Ghimble). 

45.  POINCIANA,  Linn. 

One  indigenous  species,  another  introduced.  Both  very  commonly  planted  as 
ornamental  trees,  the  latter  especially. 

1.  P.  elata,  Linn. ;  Fl.  Br.  Ind.  ii.  260 ;  Roxb.  Fl.  Ind.  ii.  355 ;  Bedd.  Fl.  Sylv. 
t.  178 ;  Brandis  For.  Fl.  157 ;  Talbot  Bomb.  List  78.  Vern.  Sidhsaro,  Guz. ;  Fadena- 
rayan.  Tarn. ;  Sunkeswar,  sankestda,  Tel. ;  Nirangi^  Kan. 

A  tree.  Wood  yellowish-white,  sometimes  with  irregular  red  heart- 
wood,  soft.  Pores  large,  scanty,  irregularly  distributed.  Numerous 
light-coloured  bands  of  loose  tissue  alternate  with  darker  bands  of 
more  compact  texture,  but  the  pores,  though  more  numerous  in  the 
former,  are  not  always  in  that  alona  Medullary  rays  short,  fine, 
not  numerous. 

Porbunder  State  in  Kathiawar,  Bombay  (Jaikrishna  Inderji  in  Ind.  For.  xxvi.  17), 
apparently  not  really  wild  elsewhere.  Roxburgh  says,  "  Coromandel  coast";  Brandis 
and  Beddome,  •*  forests  of  western  and  eastern  coasts."  I  never  saw  it  wild  myself, 
certainly  not  on  the  Coromandel  coast,  which  I  know  well,  and  Talbot  only  quotes 
Brandis.  Gleadow  (Ind.  For.  l.c)  says  he  never  saw  it  wild  in  Bombay ;  and  Bour- 
dillon  (Ind.  For.  xxvi.  170)  says  it  is  not  found  in  Travancore. 

A  pretty  tree.  Very  commonly  planted  in  avenues  and  gardens  in  S.  India,  very 
handsome  when  in  flower,  and  very  ornamentaL  Skinner,  ^o.  106,  says  it  has  wood 
of  a  yellow  colour,  tolerably  close  and  even-grained,  easily  worked,  and  giving  a  smooth 
surface,  warping  slightly,  but  not  subject  to  crack,  well  suited  for  cabinet  work.  He 
gives  W  =  45  lbs.,  P  =  516. 

It  grows  well  from  cuttings,  and  has  been  used  in  Madras  to  protect  the  footings 
of  rivers,  and  to  protect  channel  banks  (Balfour,  "  Timber  Trees  ").  The  branches  and 
leaves  are  cut  and  used  as  manure  for  indigo  fields.  Jaikrishna  Inderji,  in  h\&  ^^x 
above  quoted,  says  that  it  grows  all  over  the  Bard6  Hills  in  PotWu^w,  e^^jecv^V^  vcl 


270  A  MANUAL  OF  INDIAN  TIMBERS 

crevices  of  the  basalt  and  trap  rocks,  but  is  stunted,  knotty,  and  braDchins;.  He  reports 
that  the  wood  is  used  for  chums,  bedstead-legs,  combs  and  matches  ;  that  the  root  is 
useful  to  remove  the  pain  of  scorpion-bite,  and .  that  the  leaves  and  flowers  are  used  in 
medicine. 

lbs. 
C  4842.     Porbunder  Forests,  Kathiawar  (Jaikriahna  Inderji)  .  .43 

Nordliuger's  Sections,  vol.  11. 

2.  P.  regia,  Bojer;  Brandis  For.  Fl.  157;  Kurz  For.  Fl.  i.  404;  Talbot  Bomb. 
List  78.  The  "Gold  Mohur  or  /Gulmohr'  tree  "or  "Flamboyant."  Vern.  Shima 
sankesulai  Tel. 

An  evergreen  handsome  tree.    Bark  brown,  slightly  rough.     Wood 

white,  soft.     Pores  large,  often  subdivided  or  in  pairs,  surrounded  by 

patches  of  loose  pale  tissue,  which  are  sometimes  confluent.    MedvUary 

rays  fine  to  moderately  broad,  rather  scanty,  showing  as  a  silver-grain 

on  a  radial  section.     Pores  very  prominent  on  vertical  sections. 

Native  of  Madagascar,  planted  in  gardens  and  avenues  in  all  the  warmer  and 
damper  parts  of  India. 

A  gorgeous  tree  when  in  flower,  with  its  large  corymbs  of  crimson  flowers  and 
bright  green  leaves ;  grows  very  quickly. 

lbs. 
B  4558.    Sibpur  Engineering  College  Garden  (Slater)     .        .        .        .28 

46.  PARKINSONIA,  Linn. 

1.  P.  aeuleata,  Linn. ;  Fl.  Br.  Tnd.  ii.  260 ;  Brandis  For.  FJ.  158 ;  Bedd.  Fl.  Sylv. 
xci. ;  Kurz  For.  Fl.  i.  403 ;  Talbot  Bomb.  List  78. ,  Vern.  Vilayati  kikar,  Pb. ;  Tairi, 
Monghyr ;  Sima  tumma,  Tel. 

A  small  tree.  Bark  brown,  very  thin,  with  numerous  horizontal 
narrow  lenticels  usually  about  i  in.  long.  Wood  white  with  an 
irregular  purplish-brown  heartwood,  hard.  Pores  moderate-sized  or 
even  small  to  large,  often  subdivided,  surrounded  either  singly  or 
in  groups  by  patches  of  pale  loose  tissue,  the  patches  more  or  less 
concentric  in  arrangement.  Medvllary  rays  fine  to  moderately 
broad,  not  numerous,  rather  short. 

An  introduced  plant,  completely  naturalized  in  all  the  dry  regions  of  India,  espe- 
cially in  the  Punjab  and  the  Deccan. 

A  handsome  little  tree  with  showy  yellow  flowers  and  narrow  constricted  pods. 
It  is  often  used  for  hedges.    It  grows  in  all  dry  regions  and  even  on  black  cotton  soil. 

lbs. 

P4848.    Punjab  (C.  F.  Elliott) 62 

Nordlinger's  Section,  vol.  8,  is  rather  doubtful,  as  the  pores  are  not  surrounded  by 
loose  tissue,  as  is  usual  in  the  Family. 

47.  WAGATEA,  Dalz.  W.  spicaia,  Dalz. ;  Fl.  Br.  Ind.  ii.  261 ;  Talbot  Bomb. 
List  78 ;  Vern.  Wagati,  Mar.,  is  a  prickly  climbing  shrub  of  the  Western  Coast  forests. 

48.  HiEMATOXTLON,  Linn. 
1.  H.  eampeehianum,  Linn.    "  Logwood." 

A  small  tree  with  much  buttressed  and  indented  trunk.  Bark 
dark  brown,  exfoliating  in  small  plates.  Wood  hard  :  sapwood  small, 
white ;  heartwood  bright  red.  Pores  moderate-sized,  small,  often  sub- 
divided, surrounded  by  narrow  patches  of  pale  tissue  which  spreads 
into  concentric  anastomozing  bands.  Medullary  rays  fine,  numerous. 
Introduced  from  the  W.  Indies,  and  often  cultivated  in  gardens.     The  wood  is  a 
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▼ery  valaable  dye-wood,  and  largely  imported  into  Europe  from  America.     It  gives  a 
deep  red,  violet,  or  black  dye. 

lbs. 

0  4659,  4571.  Saharanpur  Bot.  Garden  (GoUan)   .    .    .  61  and  67 


Tribe  H.     CASSIEJ!. 
49.  CASSIA,  Linn. 

About  13  species,  of  which  three  are  introduced  shrubs.  Six  species  only  grow  into 
trees,  while  four  are  small  trees  or  shrubs.  They  all  have  showy  flowers,  usuafly  bright 
yellow. 

C.  rcnigrcm,  WaU. ;  PI.  Br.  Ind.  ii.  262;  Kurz  For.  Fl.  i.  392;  Yeru.' Ngushwe^ 
Burm.,  is  a  tree  of  the  forests  of  the  Shan  Hills  and  the  dry  forests  of  Prome.  Prain 
mentions  that  all  the  Shan  Hills  specimens  have  yellow  flowers,  while  in  those  from 
Pegu  the  flowers  are  pink.  C,  (data,  Linn. ;  Fl.  Br.  lud.  ii.  264 ;  Talbot  Bomb.  List 
79  (^Senna  alata,  Roxb.  Fl.  Ind.  ii.  349) ;  Vem.  Dadmurdan,  Hind.,  Beng. ;  Wandu 
roUi,  Tam. ;  Mitta  tamara,  Tel. ;  Mezaligyi,  Burm.,  is  a  handsome  small  tree  intro- 
duced from  the  W.  Indies  and  now  found  cultivated  or  run  wild  in  various  parts 
of  India.  It  has  large  leaves  and  large  bracteate  racemes  of  flowers.  C,  glauca,  Lam. ; 
FL  Br.  Ind.  ii.  265 ;  Bedd.  Fl.  Sylv.  xci. ;  Kurz  For.  Fl.  i.  394 ;  Talbot  Bomb.  List  7» 
(Senna  arhorescens,  Roxb.  Fl.  Ind.  ii.  345),  is  a  shrub,  wild  in  the  forests  of  Western  and 
South  India  and  Burma,  elsewhere  much  planted  and  noticeable  for  its  profusion  of 
flowers  of  a  pale  yellow. 

(7.  Mcajiuiaris,  Linn.,  C.  tomentosa,  Linn,  and  C,  Icevigata,  Willd.  are  all  hand- 
some-flowered shrubs  which  have  been  introduced  and  cultivated  and  eventually  run 
wild  in  hill  regions  and  especially  on  the  Nilgiris  and  in  the  Ehasia  Hills. 

C.  occidentalism  Lion. ;  C.  Sophera,  Linn. ;  and  C.  Tora,  Linn,  are  common  weeds 
of  roadsides,  river-banks  and  fallow  lands  in  most  parts  of  India,  the  last-named  having 
long  narrow  pods  with  angular  seeds,  known  as  Kuwari,  which  are  used  in  tanning 
and  in  medicine,  all  three  are  used  in  skin-diseases  (Agr.  Ledger,  1896,  No.  29). 

Wood  hard,  heavy;  heartwood  dark-coloured.  Pores  moderate- 
sized  and  large,  in  patches  of  soft  texture,  which  in  some  species  are 
confluent  and  form  more  or  less  continuous  concentric  bands  or 
elongated  patches. 

1.  C.  Fistula,  Linn.;  Fl.  Br.  Ind.  ii.  261  ;  Roxb.  Fl.  Ind.  ii.  333;  Bedd.  Fl.  Sylv. 
xci.;  Brandis  For.  Fl.  194;  Kurz  For.  Fl.  i.  391;  Gamble  Darj.  List  30;  Talbot 
Bomb.  List  79  ;  Trimen  Fl.  Ceyl.  ii.  103.  Cathartocarjma  Fistula,  Pers.  The  lodian 
Jjabumum.  Vem.  Amaltas,  Hind. ;  Kinjdl,  krinjal,  Kashmir ;  Alash,  ali,  karanzai, 
karangal,  kidr,  kanidr,  Pb. ;  Kirdla,  Dehra  Dun ;  Sindra,  Garhwal ;  Baj  brikshy 
kitolaj  Kmnaon ;  Chimkani,  Sind ;  Giirmala,  Guz. ;  Sundali,  handarlati,  Beng. ; 
Shongrdly  Sundarbans ;  Sandari,  sunari,  Uriya ;  Kitwdli,  kitoli,  itola,  shimarra,  sim^ 
Xorth-Westem  Provinces ;  Warga,  urga,  Oudh  ;  Jaggarwah,  raila,  hirojah,  karkacha, 
C.P. ;  Ja^gra,  jagarua,  kambar,  rera,  Gondi ;  Hari,  K61 ;  Dunrds,  Khar  war ;  Ra^Uaj, 
Baigas  ;  Kirmalia,  Merwara ;  Fundali,  Khond ;  Hela,  Reddi ;  Banag,  hangru,  Kurku ; 
Bahawa,  hoyn,  bawa.  Mar. ;  liaf  hirij\  Nep. ;  Sungyen,  Lepcha ;  Soiialu,  Gdro ; 
Bonurlatij  bonurlauri,  persar,  Palamow  ;  Sunaru,  Assam  ;  Bandolat,  Cachar  ;  KonCy. 
sirikone,  tirukontai,  kavani,  Tam. ;  Beylu,  rela,  suvarnam,  konay,  Tel. ;  Kannei, 
Mai. ;  KaJci,  Tam. ;  Kakke,  Kan. ;  Ehela,  Cingh. ;  Ngu,  ngugyi,  Burm. 

A  moderate-sized  deciduous  tree.  Bark  \  in.  thick,  compact, 
greenish-grey  and  smooth  when  young,  dark-reddish  brown  and 
rough  when  old,  exfoliating  in  many-sided  patches.  Wood  very  hard : 
sapwood  large  ;  heartwood  varying  in  colour  from  grey  or  yellowish- 
red  to  brick-red,  darkens  much  on  exposure.  Pores  moderate-sized 
to  larg6,  oftfen  subdivided,  often  filled  with  resin,  scanty,  uniformly 
distributed,  enclosed  in,  and  joined  by,  white,  wavy,  irregular,  often 
interrupted,   often  ana^tompzing  concentric    bands    of    s>oi\»    \As»«v5La* 
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Medullary  rays  very  fine,  numerous,  uniform,  slightly  bent,  prominent 
in  the  dark,  firm  tissue  which  separates  the  wavy  bands. 

Throughout  the  forests  of  India,  Burma  and  Ceylon,  one  of  the  most  widespread 
of  Indian  trees;  ascending  to  4000  ft.  in  the  Himalaya  and  extending  north  to  the 
hills  above  Peshawur ;  usually  in  deciduous  forest. 

A  beautiful  tree,  very  conspicuous  both  when  bearing  its'  long  pendulous  racemes 
of  bright  yellow  flowers  and  when  carrying  its  long  stick-like  cyUndrical  pods.  It  is 
not  gregarious,  but  occurs  fairly  uniformly  scattered  in  places  suited  to  its  growth. 
It  is  easily  propagated  and  frequently  planted  in  gardens  and  avenues,  and  its  flowers 
are  used  in  religious  ceremonies  by  Hindus. 

The  timber  is  good  and  durable,  but  of  small  size  and  difficult  to  work,  brittle  and 
apt  to  splinter.  It  is  excellent  for  posts  and  good  for  carts,  agricultural  implements  and 
rice-pounders,  also  for  bows  and  for  boat  spars.  Graham  Anderson  reconmiends  it  foi 
bedplates  for  machinery.  The  growth  is  moderate  only,  about  9  rings  per  inch  ol 
radius. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 


Experiment  by  whom  made. 


Kyd       .... 
Skinner,  No.  43 
B.  Thompson 

Brandis,  Nos.  33  and  34 

Central  Provinces  List . 
Specimens  examined     . 


Years. 

Wood  whence 
produced. 

• 

■3. 
I 

No.  of  ex- 
periments. 

Size  of  bar. 

ft.     in.     In. 
2X1X1 

Value 
of  P. 

1862 
1868 

1862 

1873 
1878-99 

Assam 
South  India 
Central  Proviiioes 

Burma 

Central  Provinces 
Various 

Ibe. 
56 
61 
52 

166  } 
66 
61 

13 

588 

QAi* 

The  pulp  of  the  pods  is  a  strong  purgative,  but  it  is  eaten  by  bears  and  monkeys 
apparently  with  impunity.  The  bark  is  largely  used  for  tanning,  but  is  apt  to  darken 
the  leather  too  much.  Li  the  North- West  Provinces  it  is  considerably  in  demand  foi 
the  Cawnpore  tanneries,  and  in  South  India  the  demand  for  permits  to  collect  the  bark 
has  sometimes  caused  a  good  deal  of  damage  to  and  waste  in  the  forests.  The  stem 
gives  a  gum,  but  little  used.  Both  flowers  and  leaves  are  said  to  be  occasionally  eaten, 
though  rejected  by  cattle  and  goats,  and  the  pulp  of  the  fruit  is  employed  to  flavour 
native  tobacco.  The  wood  is  an  excellent  fuel,  and  gives  good  charcoal  of  bright 
colour  and  good  ring. 

The  seeds  in  the  pods  are  frequently  destroyed  by  the  Tortricid  moth  Cryptophdbia 
Carpophaga,  Wlsm.  (see  "  Ind.  Mus.  Notes,"  iv.  106). 

lbs. 

P      lOL    Sutlej  Valley,  Punjab,  3000  ft — 

P     437,  439.    Ajmere 61 

0     244.     Garhwal  (1868) 62 

0     333.    Gorakhpur  (1868) 52 

C    1154.     Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .        .56 

C    3544.    Khurdha  Forests,  Orissa  (Gamble) 58 

E     579.     Lohagarhi  Forest,  Darjeeling  Terai  TManson) .        .        .        .62 

E   2352.    Bamimpokri,  Darjeeling  Terai  (Gamble) 62 

E     783.     Kamrup,  Assam  (G.  Mann) 60 

W    864.    South  Kanara  (Cherry) 62 

D  2052.    Mysore  (Kurz) 58 

D   1076.    North  Arcot,  Madras  (Beddome) 73 

D  4018.     Collegal,  Coimbatore 65 

B   2525.    Burma  (Brandis,  1862,  No.  33) 66 

No.  29,  Ceylon  Collection,  new  (Mendis). 

J^ordlinger's  Sections,  vol.  8  (Tab.  VI.  3), 
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2.  C  nodosa.  Htm. ;  Boxb.  FL  IdiL  n.  336 ;  Fl.  Br.  lad.  ii.  361 ;  Kure  Fur.  PI.  i. 
392.     Tem.  NgulAeirt,  Bnrm. 

A  large  evergreen  tree.  Bark  yellowish-brown,  smootli  when 
young,  nith  numerous  narrow  but  deep  horizontal  clefts.  H'oihj 
moderately  hard:  sapwood  light  brown;  heartwood  red.  Poita 
moderate-sized  or  large,  scanty,  scattered,  surrounded  by  large  rings 
of  loose  tissue.     MedvlUiry  raya  numerous,  fine,  regular. 

FotMte  of  CbittagoDg ;  e(r«rgr««ii  tro)iio*l  foresU  of  BunnaL,  north  to  Hyitkylna ; 


B  5078.    Minbu  Division,  Burma  (Catthrop) 40 

No*.  B  2260, 2295  (Col.  Ford,  AndaraanO;  Veni.  Qnoogym  may  belong  to  thlispacies. 

a  G  marglnata,  Roxb.  Fl.  Ind.  ii.  338  ;  FL  Br.  Ind.  ii.  2S'.i.  0,  Rorhitrqhii  DC  ■ 
Bedd.  Fl.  Sylv.  t.  180;  Triraen  Fl.  Ceyl.  ii.  10*.  Vera.  Urimuti,  i(iXia«i«ii,  T«l.i 
Vakai,  Tarn. ;  Ngoomee,  Burm. ;  Salu-um,  Cingh. 

A  small  deciduous  tree,  Barh  deeply  cracked,  brown.  Wood 
light  brown,  very  hard.  Pores  moderate-sized  and  large,  joined 
by  narrow,  undulating,  irregular,  pale  or  dark  (when  cells  are  filled 
with  resin)  bands  of  soft  tissue,  which  are  much  narrower  and 
of  smaller  cells  than  in  C  Fistula.  Medullary  raya  fine  and  very 
nnmerous,  uniform  and  equidistant,  prominent  in  the  dark  firm 
tissue  which  separates  the  banda 

S.  Arcot,  Tanjore,  Trichinopoly  and  Tinnevelly  Dlatriota  of  Madras  (15eddonio)i 
diy  r^oQ  of  Ceylon;  largely  planted  in  other  part*  as  an  ornamental  trae.  Tbaung- 
yeen  foreflts  of  Burma  (Brandie). 

A  pretty  tree  with  rose-coloured  flowers.  The  wood  la  strong  and  durable,  "  well 
'  adapted  for  articles  of  turnery,  such  as  naves  of  wheels  ajtd  handles  of  instrumeDtx  " 
(Beddome).  Skinner,  No.  44,  gives  W  =  63  lbs.,  Beddome  says  7fi  to  HO  lb*.,  ouo 
specimen  only  gives  59  lbs. 

B  301.    Burma  (Brandis.  No.  35, 1862) 5a 

Nurdlinger'e  Sections,  vol.  5. 

4k  C.  auriCUlata,  Linn.;  Fl.  Br.  Ind.  ii.  263;  Brandis  For.  Fl.  16r>;  TalUit 
Bomb.  List  79;  Triinen  Fl.  Ceyl.  ii.  106.  Senna  auriculala,  Roib.  Fl.  Ind.  ii.  349. 
Vem.  Tarwar,  awat.  Hind.;  Tarota,  tarwa»,  Berar;  Avaram,  avami.  Tarn.;  Ati^il, 
Merwnra;  Tangedu,  tangar,  Tel.;  Tarv/ar,  arsul,  Mar.;  Banawara,  Cingh.;  Feilf- 
tkingal.  Taw  (Burma). 

A  shrub.  Burk  thin,  smooth,  grey  with  reddish-brown  lonticols 
irregularly  scattered,  sometiioes  horizontally,  sometimea  vertically 
arruiged.  Wood  brown,  hard.  Pore»  small,  scanty,  in  pale  irregular 
patches,  joined  into  wavy  concentric  bonds.  MeduUary  raya  fine, 
regular,  bent  where  they  touch  the  pores. 

Central  and  South  India,  extendine  northwards  to  Itajputana  sod  perhaps  to  Jbanaiy 
common  on  dry  stony  hilU  and  on  black  cotton  soil ;  Shan  Hills  of  Burma  at  3000  ft. 
A  very  valuable  sbmb,  whether  for  ite  use  in  rcclothing  barren  tracts  of  land  «k«« 

litlV  -!—  will  ^_ AT  for  ita  tark,  wbtaU  i*  one  of  th«  mosi  vntunble  Uns  m  bfi*, 

'  Im.     Ina  Rej-irt  un  ItaiLer-for  booktealiw 

^\  1901)  it  is  .<tate.l  Vim  "many  ll m» 

"arwar  bark.     Tlit-sc  are  broa^.m  ** 

msuallf  detaanLZfi  ^fj  teamvam  w   ■•• 

-    -"'.Auric  aci.i  to  WfghM  A*rr 

■>ey  o'WHC'S 
■  rep 'tad' d 
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Young  bark.  Old  bark. 

Tannin 11-92  .  .  20'12 

Insoluble  tannin  (phlobaphene) 2-30  .  .  4*90 

Watery  extract 22-35  .  .  29-00 

Ash  and  moisture 11*41  .  .  14*20 

The  harvesting  and  sale  of  "tangedu"  or  *'avaram"  bark  is  a  most  important 
forest  industry  in  S.  India,  and  requires  careful  regulation.  The  first  crop  is  usually 
obtained  when  the  shrub  is  five  years  old,  and  it  costs  about  Ils.9  to  collect  1000  lbs.  of 
bark  (F.  Lodge).  It  seems  that  a  rotation  of  about  three  years  is  found  the  best  regular 
treatment.  The  shrub  is  easily  cultivated,  and  ought  to  be  largely  so,  to  reclothe  poor 
lands  and  prepare  them  for  more  valuable  tree  growth.  It  was  successfully  grown  on 
poor  land  about  Rajampet  in  Cuddapah.  The  seeds,  leaves  and  flowers  are  used  in 
native  medicine,  and  the  leaves  are  largely  cut  and  used  for  ploughing  into  rice-fields, 
being  considered  an  excellent  manure. 

C  3919.    Bhadrachalam,  Upper  Godavari  (Gamble). 
D  4253.     Kothapatam,  Nellore  (Gamble). 

5.  C.  Siamea,  Lamk.;  Fl.  Br.  Ind.  ii.  264;  Kurz  For.  FI.  i.  392;  Talbot  Bomb, 
lii-t  79  ;  Trimen  Fl.  Ceyl.  ii.  108.  C,  florida,  Vahl ;  Bedd.  Fl.  Sylv.  t.  179.  Senrui 
sumatrana,  Roxb.  Fl.  Ind.  ii.  347.  Vern.  Beati,  manje  konne,  vakai.  Tarn. ;  Kaasod^ 
Mar. ;  Mtzaliy  Burm. ;   Wa,  aramanaf  Cingh. 

A  moderate-sized  tree.  Bark  grey,  smooth,  slightly  fissured 
longitudinally.  Wood  hard:  sapwood  whitish,  rather  large;  heart- 
wood  dark  brown  to  nearly  black,  in  stripes  of  dark  and  light. 
Pores  large  and  moderate-sized,  scanty,  embedded  in  pale,  ne€krly 
continuous,  broad,  wavy  bands  of  soft  texture,  which  alternate  with 
very  hard,  almost  black  bands  of  very  close  texture.  Medullary 
rays  fine,  scanty,  irregular.  On  a  radial  section  the  wood  is  streaked 
light  and  dark,  on  a  tangential  section  the  dark  patches  appear  as 
zigzag  plates,  and  this  is  the  section  which  would  be  most  handsome 
in  joinery  work. 

"  Common  in  the  jungles  quite  at  the  south  of  the  Madras  Presidency  "  (Beddome) ; 

mixed  and  dry  forests  of  Burma  from  Chittagong  down  ;  low  country  of  Ceylon  up  to 

2000  ft.;  largely  planted  in  suitable  places  all  over  India. 

A  handsome  tree,  very  commonly  used  for  avenues  and  also  planted  in  gardens,  topes, 

etc.    It  grows  quickly,  and  is  very  easy  to  propagate.    The  flowers  are  bright  yellow. 

The  pretty  wood  is  not  usually  of  large  enough  dimensions  for  extended  employ. 

Kurz  says  that  in  Burma  it  is  used  for  helves,  walking-sticks  and  mallets ;  Beddome 

that  it  is  the  chief  fuel  used  in  Ceylon  for  locomotives.     It  clearly  deserves  to  be 

Letter  known  and  more  used  for  furniture,  inlaying,  etc. 

Skinner,  No.  39,  gives  W  =  58  lbs.,  Brandis  and  Beddome  58  lbs.,  the  specimens 

give  an  average  of  a^ut  50  lbs. ;  perhaps  54  would  be  the  better  average.     Skinnor 

gives  P  =  840.  ,b8. 

E  3710.    Royal  Bot.  Garden,  Calcutta  (King)   ....    45 

D  1080.    North  Arcot  (Beddome) 58 

D  3893.     Agri-Hortl.  Gardens,  Madras  (Steavenson)  .        .         .43  (sapwood) 

B  '2526.    Burma  (Brandis,  No.  35,  1862) 54 

B  2712.    Tavoy  (Wallich,  1828) 62 

No.  141,  Ceylon  Collection,  new  (Mendis). 

6.  C.  timoriensiS,  DC ;  Fl.  Br.  Ind.  ii.  265 ;  Bedd.  Fl.  Sylv.  xcii. ;  Kurz  For.  FL  i. 
393 ;  Talbot  Bomb.  List  79 ;  Fl.  Ceyl.  108.  Vern.  Taungmezaliy  Barm. ;  Arremme^  Cingh. 

A  handsome  small  evergreen  tree.     Wood  dark  brown,  nearly 
black,  in  structure  the  same  as  G,  siamea. 

Hills  of  the  Western  Ghdts  and  low  country  of  Ceylon. 

Mendis  gives  W  =  57  lbs.,  P  =  594,  and  gays  the  wood  is  used  in  Ceylon  for 
building  and  furniture.  Xhi. 

No.  4,  Ceylon  Collection,  old ;  No.  6,  new  (Mendis)        .        .        .  .67 
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7.  C.  montana,  Heyne ;  Fl.  Br.  Ind.  iL  264 ;  Bedd.  Fl.  Sylv.  xciL  ;  Talbot  Bomb. 
List  79.     Vern.  Konda  tangedu,  Tel. 

A  large  shrub.  Bark  dark  grey,  smooth,  with  small  lenticels 
arranged  in  horizontal  lines.  Wood  yellowish-brown,  hard,  the 
annual  rings  prominent.  Pores  small  or  moderate-sized,  single  or 
subdivided,  or  in  groups  of  2  to  3  in  patches  of,  and  joined  occa- 
sionally only  by,  light-coloured  soft  tissue.    Medullary  rays  fine,  short. 

Soathem  and  Western  India,  especially  in  the  South  Deocan  and  Oarnatic,  in 

similar  places  to  C.  auriculata,  but  not  on  black  cotton  soil. 

A  pretty  shrub  of  bright  yellow  flowers,  likely  to  be  useful  to  reclothe  dry,  rocky, 

denuded  areas,  but  not  so  valuable  as  C,  auriculata, 

'  lbs. 

D3966.    Cuddapah  District  (Gamble) 62 

50.  CYNOMETRA,  Linn. 

Four  Indian  species  wild,  and  one  species,  0.  caulijhray  Linn.,  cultivated  in  gardens. 
C.  travancorica,  Bedd.  Fl.  Sylv.  t.  316 ;  Fl.  Br.  Ind.  ii.  267,  is  a  large,  handsome  tree 
of  the  evergreen  forests  of  Tinnevelly  and  Travancore,  at  2-4000  ft.,  especially  near 
Courtallum.  C,  Beddomet,  Prain  in  Journ.  As.  See.  Beng.  IxvL  ii.  478,  is  a  tree  of 
the  Ghdts  of  S.  Kanara  and  of  the  Wynaad. 

1.  C.  Pamiflora,  Linn. ;  Fl.  Br.  Ind.  ii.  267 ;  Bedd.  Fl.  Sylv.  t.  315 ;  Kurz  For. 
Fl.  i.  415 ;  Talbot  Bomb.  List  80 ;  Trimen  Fl.  Ceyl.  ii.  111.  Vern.  Shingra,  ahingar, 
Beng. ;  Irxtpu,  Tarn. ;  Myinkahin,  Barm. ;  Oal  mendora,  Cingh. 

A  large  evergreen  tree.  Bark  smooth,  brownish-grey.  Wood  red, 
hard,  close-grained.  Pores  small,  often  oval  and  subdivided,  in 
patches  of  loose  texture  joined  by  pale,  soft,  wavy  bands,  which 
alternate  with  narrower  bands  of  firm  tissue.  Medvilary  rays  fine, 
very  numerous. 

Sea  coast  tidal  forests  of  the  Sundarbans,  S.  India,  Burma,  the  Andamans  and 
Ceylon  ;  often  cultivated  in  gardens. 

This  is  sub-sp.  hijuga,  var.  mimosoides  (Prain),  Skinner,  No.  52,  gives  W  =  56  lbs., 
P  =  826.  Nos.  27,  32  of  A.  Mendis'  Ceylon  Collection  bear  the  names  "  Oal  mendora  " 
and  *'  Hal  mendora,*^  W  =  56  to  58  lbs.,  P  =  740.  Skinner  says  the  wood  is  used  for 
houFe-  and  cart-building,  aud  that  chips  of  the  wood  give  a  purple  dye  in  water.  In 
the  Sundarbans  it  is  used  for  posts  for  native  huts  and  for  fuel.  Heinig  says  that  its 
shade  is  too  heavy  for  Sundri  seedlings,  which  do  not  thrive  beneath  it. 

E  397.     Sundarbans  (Richardson) 58 

C.  polyandra,  Roxb.  Fl.  Ind.  ii.  372 ;  Fl.  Br.  Ind.  ii.  268.  Vern.  Ping,  Cachar, 
Sylhet. 

A  large  evergreen  tree.  Wood  light  red,  hard,  close-grained. 
Pores  moderate-sized,  joined  by  narrow  concentric  bands  of  loose 
tissue.     MedvMary  rays  moderately  broad. 

Khasia  Hills,  Sylhet  and  Cachar. 

Wallich  gives  the  weight  53  lbs.  per  cubic  foot ;  the  specimen  gives  60  lbs.  Mann 
eays  the  wood  is  useful  for  building,  and  is  good  for  charcoal.  .. 

E  1276.     Cachar  (G.  Mann) 60* 

51.  DIALIUM,  Linn. 

1.  D.  OVOideum,  Thw. ;  Fl.  Br.  Ind.  ii.  269 ;  Bedd.  Fl.  Sylv.  t.  181 ;  Trimen  Fl. 
Oeyl.  ii.  112.     Vern.  Kaddupuli,  Tarn. ;  Galsiyambala,  Cingh. 

A  tall  tree.     Bark  smooth.     Wood  dark  red-purple,  nearly  black, 
very  hard,  close-grained.     Pores  moderate-sized,  ringed,  ac».Tv\»^ ,  t^€\vi- 
ous,  prominent  on  a  vertical  section.    MedMary  rays  ex.\iteT£ie\^  ^xia 
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but  distinct,  very  regular  and  numerous,  the  distance  between  them 
much  less  than  the  diameter  of  the  ringed  pores. 

Low  country  of  Ceylon,  scarce. 

A  fine  wood  which  deserves  to  be  better  known.  The  tree  might  be  worth  culti- 
vation. Mendis  says  the  wood  is  used  for  oil-presses,  cog-wheels,  furniture  and 
building.    The  firuit,  known  as  "  wild  tamarind,"  is  edible. 

No.  37,  Ceylon  Collection,  new  (Mendis) 82 

2.  D.  eoromandeliannm,  Houtt.  (?).    Vem.  Mdlam  puU,  Tam. 
'  A  tall  tree.     Wood  grey,  moderately  hard.     Pores  large,  scanty 

and  sparsely  distributed,  joined  by  wavy  concentric  light  bands  of 

loose  tissue.     MeduUary  rays  very  fine,  numerous. 

Forests  of  Travancore.  ^^ 

W4683.    Travancore  (Bourdillon) 58 

The  specific  name  here  adopted  has  been  (doubtfully)  inserted  as  a  guess  after 
reading  P^in*8  remarks  in  Joum.  As.  Soc.  Beng.  Ixvi.  ii.  483,  in  which  he  says  his 
specimens  came  from  Mr.  Lawson.  Lawson  may  have  received  his  specimens  from 
Bourdillon. 

52.  HARDWICKIA,  Roxb. 

Two  species,  both  of  South  India. 

1.  H.  binata,  Roxb.  Fl.  Tnd.  ii.  423;  Fl.  Br.  Ind.  ii.  270;  Bedd.  Fl.  Sylv.  t.  26; 
Brandis  For.  Fl.  162 ;  Talbot  Bomb.  List  80.  Vem.  Anja7i,  Hind.,  Mar. ;  Acha,  alti, 
Tam. ;  Tepi,  nar  yepi,  yapa,  Tel. ;  Kamrd,  karachi,  Kan. ;  Chhota  dundhera,  Gondi ; 
Bone,  Kuiku ;   Farsfdy  Singrowli. 

A  deciduous  tree.  Bark  J  in.  thick,  dark  grey,  rough  with  irre- 
gular vertical  cracks,  exfoliates  in  narrow  flakes.  Wood  extremely 
hard:  sapwood  small,  white;  heartwood  dark  red  streaked  with 
black,  often  with  a  purplish  tinge,  cross-  and  very  close-grained. 
Pores  moderate-sized,  often  subdivided,  filled  with  resin,  uniformly 
distributed.  MeduUary  rays  fine,  numerous,  undulating,  bent  where 
they  touch  the  pores,  visible  on  a  radial  section  as  fine  plates  giving 
a  pretty  silver-grain.     Occasional  scanty,  fine,  concentric  lines. 

Dry  forests  of  South  India,  rather  local,  extending  northwards  as  far  as  the  Banda 
district  of  the  North-Western  Provinces;  generally  gregarious  in  isolated  belts  or 
patches  of  greater  or  less  extent;  usually  on  sandstone,  but  also  on  trap-rocks  and 
gneiss.  Brandis  says,  "In  Central  India,  the  tree  is  known  in  Chanda,  Berar, 
*  Ehandesh  and  Nimar,  on  the  eastern  slopes  of  the  Pacbmarhis,  near  the  Dbiidl  river, 
*and  on  the  Singrowli  hills,  south  of  the  S6ne  river."  In  South  India  its  chief 
localities  are :  in  Godavari  in  the  forests  round  Bhadrdchalam,  in  Kistna  in  the  great 
Bollapalli  reserve  and  adjoining  forests,  in  Anantapur  in  the  Muchukota  forest,  in 
Bellary  at  Malpangudi,  besides  other  places  in  Cuddapah,  Kumool,  etc.,  where  it 
occurs  mixed  with  other  trees;  further  south  it  is  found  on  "both  banks  of  the 
*Cauvery  in  Salem  District  and  on  the  Balarangams,  at  Hasaniir  and  Gazalhati,  in 
'  Coimbatore  (Beddome)."  Talbot  mentions  a  small  forest  at  Ranibentir  in  Dharwar 
District.     It  is  found  also  in  tropical  Africa. 

A  beautiful,  very  graceful  tree,  growing  to  a  large  size,  but  large  trees  are  now 
scarce,  partly  owing  to  the  demand  for  the  wood,  partly  to  the  custom  of  pollarding 
the  tree  for  its  branches  whose  bark  yields  a  fibre  universally  used  for  well-ropes  and 
other  agricultural  purposes;  and  partly  to  its  leaves  being  used  for  manure  and  for 
cattle-fodder.  Its  reproduction  is  gofxl ;  it  gives  a  profusion  of  seed,  and  the  seedlings 
spring  up  quickly,  but,  like  those  of  Teak,  Sdl,  and  other  Indian  trees,  are  killed  to  the 
«round-level  year  after  year  in  the  season  of  hot  winds,  until  finally  the  roots  get  fer 
down  into  moist  strata  and  the  shoots  are  strong  nnd  big  enough  to  grow  on  into  trees. 
TJje  saplings,  boweyer,  never  seem  to  grow  thickly,  but  to  prefer  to  be  separated  for 
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some  distance,  even  when  there  are  no,  or  few,  other  species  of  tree  in  the  interval.  It 
also  coppices  well. 

Weight,  according  to  Skinner,  No.  78,  85  lbs. ;  R.  Thompson  gives  67 ;  and  the 
Central  Provinces  List  of  1873,  65  lbs. ;  specimens  examined  give  an  average  of  82  lbs. 
Skinner  gives  P  =  942.  Perhaps  the  hardest  and  heaviest  wood  in  India ;  it  is 
extremely  durable,  liable  to  split,  but  does  not  warp.  It  is  used  for  bridge  and  house 
posts  and  for  ornamental  work.  It  has  been  recommended  for  sleepers,  but  is  probably 
too  hard,  heavy  and  difBcult  to  work  to  be  much  in  favour.  Out  of  9  sleepers  laid 
down  on  the  Mysore  State  Railway  and  taken  up  after  7  to  8  years,  6  were  found 
good,  2  still  serviceable,  and  only  1  bad.  About  2000  have  been  used  on  the  Holkar 
and  Neemuch  line.  At  the  Dehri  workshops  on  the  S6ne  river  it  has  been  used  for 
bearings  for  machinery  and  found  to  wear  well.  Sleepers  buried  at  the  Forest  School 
tor  experiment,  when  dug  up  in  1893,  after  7  years  in  the  ground,  were  found  still 
perfectly  sound  in  all  respects.  The  wood  is  valued  for  naves  for  cart-wheels,  and  for 
ploughshares  used  on  black  cotton  soil.  The  rate  of  growth  is  rather  slow,  usually 
about  10  rings  per  inch  of  radius.  It  is  noticeable  that  the  wood  of  the  Upper  Grodavari 
specimen  is  lighter  in  colour  and  of  less  weight  than  the  others.  A.  W.  Lushingtou 
says  that  planted  trees  of  known  age  on  the  Kistna  canals  gave  2*04,  3*23,  4*54,  6*10, 
7-35,  8-43,  9*43, 10*39, 11*33, 12*26, 13*18  in.  diameter  for  5, 10, 15,  20,  25,  30,  35,  40, 
45,  50,  55  years^  growth  respectively.    The  last  corresponds  to  about  8  rings  per  inch. 

As  already  noticed,  Anjan  is  much  pollarded  both  for  fodder  and  manure,  as  well 
as  for  the  fibre  given  by  the  branches.  j. 

C     800.    Punassa  Reserve,  Central  Provinces  (Doveton)        .        .        .84 
C   1147.    Ahui  „  „  „         (R.  Thompson)         .        .     84 

C   2986.    Nimar,  Central  Provinces  (Brandis) 83 

C   2929.    Palamow,  Bengal 82 

C  4061.    Bhadrachalam,  Upper  Gkxlavari  (Gamble)       ....    60 

D  1055.    Salem,  Madras  (Beddome) 83 

D  2025.    Mysore  (Kurz) 77 

D  3929.    Muchukota  Reserve,  Anantapur  (young  tree)  .        .        .        .57 

D  4020.    Collegal,  Coimbatore 82 

D  4187.    Bollapalli  Forest,  Kistna — 

No.  31,  Salem  Collection 82 

Nordlinger's  Sections,  vol,  II. 

2.  H.  pinnata,  Roxb.  Fl.  Ind.  ii.  425;  Fl.  Br.  Ind.  ii.  270;  Bedd.  Fl.  Sylv.  t. 
255.  Vem.  Koldvu,  Tinnevelly ;  Matdyen  sainprdni,  Travancore ;  Yenne,  Manjarabad  ; 
Shurdli,  kolla,  Mai. ;   Uram,  Trav.  Hills. 

A  very  large  tree.  Wood  moderately  hard:  sapwood  large; 
heartwood  dark  red  or  reddish-brown,  exuding  a  red,  sticky  resin. 
Pores  moderate-sized  and  large,  often  subdivided,  scanty.  Medullary 
rays  fine,  nearly  equi-distant,  bending  where  they  touch  the  pores. 
Scanty,  not  very  prominent,  concentric  lines  of  soft  texture. 

Western  Grh&ts  from  South  Kanara  to  Travancore. 

Weight,  47  lbs.  per  cubic  foot.  Bourdillon  gives  W  =  46,  P  =  640.  The  wood 
is  used  for  building  by  coflfee-planters  and  others.  For  analysis  of  the  gum  resin  see 
Mr.  Broughton's  Report  in  Beddome  Fl.  Sylv.  t.  255.  The  tree  yields  also  a  valuable 
balsam,  like  copaiba  (Beddome).  j^^^ 

D    1064.     Tinnevelly  (Beddome) 47 

W  4296.  „  (Brasier) 44 

W  4620.     Travancore  (Bourdillon) 45 

53.  CRUDIA,  Schreb.  C.  zei/lanica,  Benth.;  Fl.  Br.  Ind.  ii.  271 ;  Bedd.  Fl.  Sylv. 
t.  190;  Trimen  Fl.  Ceyl.  ii.  113,  is  a  large  tree  endemic  in  Ceylon,  in  the  moist  low 
country,  and  appareotly  very  rare. 

54.  CERATONIA,  Linn. 
1.  C.  Sillqua,  Linn. ;  Brandis  For.  Fl.  166.    The  "  Carob  tree,"  or  "  Locust.  U^^r 

A  small  tree.     Wood  hard,  sapwood  white,  lieaxt^ooA.  xedu    Pore^ 
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moderate-sized,  much  subdivided  in  radial  patches  of  3  to  6  sab- 
divisions.    Medullary  rays  narrow,  unequal,  irregularly  distributed. 

Indigenous  in  South  Europe  and  North  Africa ;  to  some  extent  naturalized  in  the 
Punjab  and  other  regions  in  India. 

The  tree  produces  a  quantity  of  edible  pods  which  are  used  for  food,  and  are  often 
given  to  cattle,  horses,  pigs,  etc.  It  is  not  very  easy  to  grow ;  it  requires  a  special 
climate,  and  is  liable  to  damage  by  frost.  The  attempts  to  naturalize  it  in  India, 
though  persistent  and  occasionally  promising,  have  not  on  the  whole  succeeded  very  well. 

lbs. 

0  3266,  4560.    Saharanpur  Bot.  Garden  (Duthie,  Gollan)      .        .        .51 
Nordlinger's  Sections,  vol.  7. 

Tribe  III.    AMHEBSTIEJ!. 
55.  SARACA,  Linn. 

About  five  species.  S.  Zollingeriana,  Miq.  and  S.  Lohbiana^  Baker,  are  small  trees 
of  Martaban.  S.  triandra.  Baker ;  Fl.  Br.  Ind.  ii.  272,  is  found  in  Tenasserim,  and 
S,  QriffUhia/na,  Prain,  in  Upper  Burma. 

!•  S.  indica,  Linn. ;  Fl.  Br.  Ind.  ii.  271 ;  Bedd.  Fl.  Sylv.  t.  57 ;  Brandis  For.  Fl. 
166;  Kurz  For.  Fl.  i.  415;  Talbot  Bomb.  List  80;  Trimen  Fl.Ceyl.  ii.  114.  Jonesia 
Asoca,  Roxb.  Fl.  Ind.  ii.  218.  The  Asoca  tree.  Vem.  Asok^  Hind. ;  Asoka,  Bensr- ; 
Ashok,  jassundi,  Bombay ;  Aseka,  oshokoy  atiy  Uriya ;  Ashunkar,  Kan. ;  Thawgaho, 
Burm. ;  Diyc^-ratmal,  Cin^h. 

A  small  tree.  Wood  light  reddish-brown,  soft;  occasional  faint 
brown  concentric  belts  of  soft  tissue.  Pores  moderate-sized,  in  radial 
and  frequently  oblique  lines.     MedvMary  rays  fine,  scanty,  indistinct. 

Eastern  Bengal  to  Chittagong  and  Arracan ;  forests  of  the  Northern  Circars  and 
Orissa;  evergreen  forests  of  the  Konkan  and  N.  Kanara;  low  country  of  Ceylon; 
usually  along  streams ;  much  cultivated  in  gardens. 

This  tree,  "the  'Sorrowless  tree'  or  'Heart's-ease'  of  the  Mahabharata"  (Eldwin 
Arnold),  is  one  of  the  most  important  sacred  trees  in  India,  both  among  Hindus  and 
Buddhists,  and  the  handsome  orange-red  flowers  are  used  in  temple  decoration. 

lbs. 

E  4896.    Bengal  (Orissa?) 36 

No.  23,  Ceylon  Collection,  old ;  No.  25,  new  (Mendis)  .58 

56.  AMHERSTIA,  Wall. 

1.  A.  nobills,  Wall;  Fl.  Br.  Ind.  ii.  272;  Kurz  For.  Fl.  i.  411.  Vem.  Thawga, 
Burm. 

A  small  tree.  Wood  hard,  white  with  a  pinkish  tinge.  Pores 
moderate-sized,  scanty,  often  subdivided,  immersed  in  large  wavy, 
more  or  less  concentrically  disposed  patches  of  pale  tissue.  Medulr 
lai^  rays  fine,  numerous,  regular. 

Salween  valley  in  Tenasserim. 

This,  one  of  the  most  beautiful  flowering  trees  in  the  world,  was  discovered  by 
Mr.  Crawford  and  Dr.  Wallich  at  Kogun  in  the  Salween  valley.  It  is  now  cultivated 
in  gardens  in  Calcutta,  Madras,  and  elsewhere  in  India;  also  in  Ceylon,  where  fine 
si)ecimens  may  be  seen  at  Kandy.    It  is  propagated  by  layers. 

E  4914.    Royal  Bot.  Garden,  Calcutta  (Prain) 50 

57.  TAMARINDUS,  Linn. 

1.  T.  indica,  Lmn. ;  Fl.  Br.  Ind.  ii.  273 ;  Boxb.  Fl.  Ind.  iii.  215 ;  Bedd.  Fl.  Sylv. 

t.  184 ;  Brandis  For.  Fl.  163 ;  Kurz  For.  Fl.  i.  414 ;  Gamble  Darj.  List  32 ;  Talbot 

Bomb.  List  80;  Trimen  Fl.  Ceyl.  ii.  114.    The  Tamarind.    Vem.  Amli,  ambit,  imli, 

Bind.;  Tintiri,  tintil,  tintul,  Beng.;  TitH,  Nep.;  TeUHi,  Ass.;  TentuU,  koya^  Uriya; 
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FuU,  Tarn. ;  Chinta,  Tel. ;  JojOj  K61,  Sonthal ;  Chitich,  Berar ;  N^ddi,  Khond ;  Shenta^ 
Palkonda ;  Sitta,  chita^  hiUa^  Gondi ;  Chichaj  Kurku ;  Karangi,  karnal,  asam,  Mysore ; 
Hunase^  Ean.;  Amlij  chitz.  Mar.;  Siyembela^  Cingh.;  Magyi,  Burm. 

A  large  evergreen  tree.  Bark  i  in.  thick,  dark  grey,  with  longi- 
tudinal fissures  and  horizontal  cracks.  Wood  hard,  close-grained: 
sapwood  yellowish- white,  sometimes  with  red  streaks ;  heartwood 
small,  near  the  centre  of  old  trees  only,  dark  purplish-brown, 
with  an  irregular  outline  and  radiating  ramifications,  very  durable. 
Annual  rings  indistinct.  Pores  moderate-sized,  uniformly  dis- 
tributed, each  pore  or  group  of  pores  surrounded  by  round  patches 
of  soft  tissue,  which  are  sometimes  confluent.  MedvUary  rays  very 
fine,  very  numerous,  uniform  and  equidistant. 

Said  to  be  indigenous  in  Central  Africa ;  cultivated  in  India,  Burma,  and  Ceylon  as 
far  north  as  the  Jbelum,  as  an  avenue  and  "tope**  tree,  and  in  parks  and  gardens,  also 
for  its  fruit.  Sometimes  foimd  in  the  forests,  but  always  either  on  the  sites  of  old 
villages  or  come  up  from  scattered  seeds. 

A  very  beautiful  tree  growing  to  a  very  large  size  and  a  great  age.  Emerson 
Tennent  mentions  one  at  Point  Pedro,  Ceylon,  that  was  42  ft.  in  girth  at  the  base, 
and  in  "  CeyL  Forester,"  i.  4,  the  tree  in  Muttur  in  Eottiar  is  mentioned,  under  which 
Robert  Eiiox  was  captured  in  1659,  as  now  having  a  girth  of  30  ft.  6  in. 

The  weight  aod  transverse  strength  have  been  ascertained  by  the  following 
experiments : — 


• 

Experiment  by  whom 
conducted. 

Year. 

Wood  whence 
procm^. 

M> 

>.  of  < 
imen 

Size  of  bar. 

Value  of  P. 

j^a 

Ibe. 

ft.     in.     In. 

Pnokle. 

Mysore 

83 

4 

2x1x1 

792 

Skinner,  No.  121 . 

1862 

South  India 

79 

864 

Cunningham 

Gwalior 

60 

2 

2x1x1 

614,  sapwood 

»»                 • 

— 

»t 

79 

2 

2x1x1 

815,  heartwood 

Adrian  Mendis,  No.  79 

1855 

Ceylon 

80 

2x1x1 

780 

Specimens  examined  . 
H.  H.  OConnell  . 

1878-99 

VHrious 

80 

3 

heartwood 

1886 

Coimbatore 

57 

a  =  0-00843 

The  wood  is  highly  prized,  though  extremely  difficult  to  work.  It  is,  however, 
a  pity  that  the  amount  of  heartwood  is  so  small.  It  is  said  not  to  be  durable  if  exposed 
to  weather,  but  very  t;ood  for  inside  fittings  in  houses.  It  is  used  for  wheels,  mallets, 
planes,  furniture,  rice-pounders,  oil  and  sugar  mills,  and  is  an  excellent  wood  for 
turning  (Brandis).  The  fruit  is  used  in  medicine  as  a  laxative ;  it  is  made  into  preserves 
and  exported  to  Europe.  The  leaves  are  also  used  in  curries,  and  the  seed,  ground  to 
powder  and  mixed  with  gum,  gives  a  strong  cement.  Cut  in  two,  and  rubbed  on  a 
scorpion-bite,  it  is  said  to  be  a  certain  cure  (A.  Lodge).  Graham  Anderson  says  it  is  of 
no  use  to  shade  coffee,  as  nothing  will  grow  under  it.  Tents  pitched  under  it  in  wet 
weather  get  damaged,  perhaps  by  the  acid  in  the  leaves.  The  leaves  are  frequently 
eaten  and  destroyed  by  the  small  Bruchid  beetle  (Cari/oborus  gonagra,  Fabr.). 

C  2811.    Melghdt,  Berar  (Brandis)   ) 

P     451.     Ajraere  >  sapwood        .... 

E  2353.     Sihguri,  Bengal  (Gamble)  j 
D  2014.     Mysore  (Kurz)  ) 

D  4029.    Madras  \  heartwood    , 

No.  79,  Ceylon  Collection,  old ;    No.  126,  new  (Mendis)  ) 
Nordlinger's  Sections,  vol.  5  (doubtful). 

58.  HUMBOLDTIA,  Vahl. 

Five  species,  all  trees  of  South  India.     H,  lauri/olia,  Vahl. ;  Fl.  Bx,  IxA.  \\,  Yl^  \ 
Bedd.  Fl.  Sylv.  xciii. ;  Trimen  Fl.  Ceyl.  ii.  115  ;  Vern.  Gal-fcaran(la,Cvii^..|\&  ^  «ai3a>\ 
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tree  of  damp  forests  in  Malabar  and  Ceylon.  H,  unijugay  Bedd. ;  Fl.  Br.  Ind.  ii.  274 ; 
Bedd.  Fl.  Sylv.  t.  183,  is  a  handsome  tree  of  the  Travancore  Ghdts  at  3-4000  ft.,  said 
to  give  a  hard  durable  timber,  ff.  BrunonU,  Wall. ;  Fl.  Br.  Ind.  ii.  274 ;  Bedd.  Fl. 
Sylv.  xciii.,  is  a  small  tree  of  the  Western  Qhdts  in  Coorg,  S.  Eanara  and  Nilgiris. 

1.  H.  VaMiana,  Wight ;  Fl.  Br.  Ind.  ii.  274 ;  Bedd.  Fl.  Sylv.  xciii.  Vern. 
Koratthi,  Mai. 

A  small  tree.  Wood  light  brown,  moderately  hard.  Pores  scanty, 
usually  subdivided,  large,  evenly  distributed.  Medullary  rays  nume- 
rous, fine  but  indistinct. 

Evergreen  forests  of  the  W.  Ghdts,  Nilgiris  to  Travancore,  up  to  2000  ft. ;  sholas 
about  Coonoor  (Bedd.).  . 

W4722.    Travancore  (Bourdillon) 33 

2.  H.  deeOFrens,  Bedd. ;  Hook.  Ic.  Plant,  t.  2368. 

A  tree.  Wood  light  brown,  with  a  very  small  irregular  dark  red 
heartwood ;  structure  similar  to  that  of  H.  VahliaTia,  but  pores  rather 
more  numerous  and  medvZlaQy  rays  clearer. 

Travancore  mountains,  about  Colatoorpolay.  y^ 

W4690.    Travancore  (Bourdillon) 44 

59.  AFZELIA,  Smith. 

Contains  two  trees :  A,  retusa,  Kurz  Fl.  Br.  Ind.  ii.  274 ;  Kurz  For.  Fl.  i.  412,  is  a 
small  evergreen  tree  of  the  coast  forests  of  the  Sundarbans  and  the  Andamans.  The 
Marabow  tree  of  Malacca  is  probably  A,  pcUembanica,  Baker. 

1.  A.  byuga,  A.  Gray ;  Fl.  Br.  Ind.  ii.  274 ;  Kurz  For.  Fl.  i.  412.  Jonena 
triandra,  Roxb.  Fl.  Ind.  ii.  220.  Vern.  Shoondul,  hinga,  bhidla,  hhaddla,  Beng. ; 
Fyingado,  Burm.  in  the  Andamans ;  Firijdd,  dtagundd.  And. 

A  moderate-sized  evergreen  tree.  Bark  thin,  grey,  peeling  off  in 
fine  papery  scrolls.  Wood  moderately  hard :  sapwood  light  brown, 
large  in  yoimg  trees,  small  in  old  trees;  heartwood  reddish-brown, 
hard,  close-grained.  Pores  moderate-sized  to  large,  often  oval,  often 
subdivided,  enclosed  in  oval-  or  diamond-shaped  patches  of  loose  pale 
tissue,  sometimes  more  or  less  concentrically  confluent,  prominent  on 
vertical  sections.  MeduMary  rays  fine,  numerous,  uniform  and  equi- 
distant, wavy,  making  a  pretty  silver-grain  on  a  radial  section. 

Tidal  coast  forests  of  Bengal,  the  Andaman  Islands  and  Burma  (?). 

Kurz  says  the  wood  is  used  in  the  Andamans  for  beams  and  girders  of  bridges,  and 
for  posts,  and  is  durable.  Brandis'  "  Memorandum  on  Andaman  Woods,  1874,"  Nos. 
12,  13,  give^  W  =  50  lbs. ;  the  specimens  give  44  lbs.  The  tree  coppices  well.  The 
•Sundarbans  specimens  may  possibly  belong  to  A,  retusa.  y^ 

E    403,415.    Sundarbans  (Richardson) 36  and  42 

B    315.     Burma  (1867)  (^oA6en(7) 49 

B    524.    Andaman  Islands  (General  Barwell) 45 

B  2209.  „  „      (Colonel  Ford,  1866)      .        .        .        .48 

60.  PAHUDIA,  Miq.  F,' acylocarpa,  Kurz  For.  Fl.  L  413,  is  an  erect  unarmed  tree 
of  the  Shan  Hills  in  Upper  Burma.  P.  martabanica,  Prain  Ind.  For.  xxvi.  312,  is  a 
large  tree  found  by  W.  A.  Hearsey  on  the  Tenasserim  river. 

Tribe  IV.    BAUHINIBJ!. 
61.  BAUHINIA,  Linn. 

About  32  species,  of  which  perhaps  twelve  are  trees  and  shrubs,  and  the  rest  climbers. 
Besides  those  here  specially  described,  there  are  none  of  any  great  importance.  They 
ju-e  all  easily  recognized  as  belonging  to  this  genus  on  account  of  the  two  leaflets  being 
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joined  together  for  a  portiou  of  their  length,  forming  apparently  a  bilobed,  palmately 
veined  leaf. 

B.  tomentosa,  Linn. ;  Fl.  Br.  Ind.  ii.  275 ;  Roxb.  Fl.  Ind.  ii.  323 ;  Bedd.  Fl.  Sylv. 
xcii.;  Brandis  For.  Fl.  159;  Talbot  Bomb.  List  81;  Trimen  Fl.  Ceyl.  ii.  116;  Vein. 
Kachiiar,  Hind. ;  Kanchini,  Tam.,  Tel. ;  Petan,  Gingh.,  is  a  shrub  or  small  tree  of  S. 
India,  often  cultivated,  with  showy  yellow  flowers  having  a  purple  eye,  and  a  tough 
wood,  with  nearly  black  heartwood.  B,  acuminata,  Linn. ;  FL  Br.  Ind.  ii.  276 ;  Roxb. 
Fl.  Ind.  ii.  324 ;  Bmndia  For.  Fl.  159 ;  Kurz  For.  Fl.  i.  296 ;  Vern.  Kanchan,  Beng. ; 
Ka^hnar,  Hind. ;  Mahalegdbyu,  Bumi.,  is  a  white-flowered  pretty  shrub  of  Bengal, 
S.  India  and  Burma,  much  cultivated  in  gardens.  B.  enigmatica,  Prain,  is  a  small  tree 
of  Upper  Burma  and  the  Shan  Hills.  B.foveolata,  Dalz.  (B,  Lami,  Bth.;  Fl.  Br.  Ind. 
i.  277 ;  Talbot  Bomb.  List  81) ;  Vern.  Buswanpad,  Kan. ;  Kanchin,  Mar.,  is  a  dioecious 
large  tree  of  the  moist  forests  of  the  Konkan  and  N.  Kanara. 

Of  the  climbing  shrubs,  with  the  exception  of  the  two  mentioned,  there  are  none  of 
any  great  consequence,  B.  diphylla,  Symes,  of  the  dry  forests  of  Upper  Burma  down  to 
Frome,  being  perhaps  the  most  important.  B,  piper i/oliaj  Roxb.  Fl.  Ind.  ii.  327,  is  a 
large  climber  of  Eastern  Bengal.  B,  macrostachyat  Wall.,  B.  ornata,  Kurz,  and  B. 
ferruginea,  Roxb.,  are  all  large  climbers  of  Burma.  B,  diptera.  Coll.  and  Hemsl.,  is 
found  in  the  Shan  States.  B,  Fottingtri,  Prain,  is  a  recently  discovered  large  climber 
of  the  Kachin  Hills. 

Wood  red  or  reddish-brown,  moderately  hard,  no  heartwood,  but 
occasional  dark  patches;  alternate  concentric  bands  of  hard  and  solt 
tissue,  sometimes  veiy  prominent  (B.  raceTnosa),  sometimes  very  faint 
{B.  malaboricd).  Fores  scanty,  usually  moderate-sized,  ringed  with 
soft  tissue.     Medullary  rays  fine,  very  numerous,  regular. 

1.  B.  Paeemosa,  Lam. ;  Fl.  Br.  Ind.  ii.  276 ;  Bedd.  Fl.  Sylv.  t.  182 ;  Brandis  For. 
Fl.  169;  Kurz  Fit.  Fl.  i.  397;  Talbot  Bomb.  List  81;  Trimen  Fl.  Ceyl.  ii.  116. 
B, parviflora,  Vahl ;  Roxb.  Fl.  Ind.  ii.  323.  Vern.  Kaliar,  Kashmir;  Kosundra,  taur, 
Pb. ;  Kachndl,  guridl,  thaur,  ashta,  nutkkiina,  amli,  maula,  dhordra,  Hind. ;  Jhinjhora, 
Dehra  Ddn ;  Bhondri,  dhundera,  astra,  bosha,  Gondi ;  Jhinja,  Ajmere ;  Ari,  arrOj  Tel. ; 
Ati^  archly  areka,  Tam. ;  Apia,  seydra,  Mar. ;  Banraj\  Beng. ;  Amhhotixy  Uriya ;  Aupta, 
banney  Kan. ;  Amba  bhdsa,  Bhil ;  Bossai,  Kurku ;  Jinga,  Jeypore ;  KaimUy  K61 ; 
Ohatonliy  Oraon ;  Katrrwuliy  Kharwar ;  Beriju,  Sonthal ;  Jhinga,  jija^  Merwara ;  Cho- 
veri,  Kbond ;  Falan,  Burin. ;  Mayila,  Cingh. 

A  small  deciduous  tree.  Bark  J  in.  thick,  blackish,  very  rough, 
with  deep  vertical  cracks.  Wood  brown,  hard,  with  irregular  dark 
patches  near  the  centre ;  in  alternate  concentric,  wavy  bands  of  dark 
hard  tissue  and  pale  soft  tissue,  of  nearly  equal  widths,  the  soft  bands 
anastomozing.  Fores  moderate-sized,  scanty  and  irregularly  scattered, 
radially  subdivided,  or  in  short  radial  lines,  surrounded  by  rings  of 
soft  tissue,  and  usually  in  the  soft  bands.  Medidlary  rays  numerous, 
very  fine,  imiform  and  equidistant,  silver-grain  faint,  but  the  alternate 
bands  characteristic  on  vertical  sections. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Ravi  eastwards  to  Bengal, 
ascending  to  5000  ft. ;  Central  India,  Western  and  Southern  India,  common  in  dry 
deciduous  forests ;  dry  forests  and  savannahs  of  Prome  in  Burma ;  dry  region  of  Ceylon. 

A  very  characteristic  short  crooked  tree,  conspicuous  in  the  cold  season  from  its 
persistent  fruit.  The  wood  is  a  good  fuel,  but  is  not  otherwise  used.  The  inner  bark 
gives  a  strong  and  durable  rope,  and  also  affords  slow-matches  for  matchlock  men 
(Brandis).  Weight  of  the  wood  about  46  lbs. ;  Brandis'  Burma  List,  1862,  No.  32, 
gives  44  lbs.,  R.  Thompson  56  lbs.  j^^^ 

P    453.  Ajmere 47 

P  3216.  Nagpahar,  Ajmere — 

0    247.  Garhwal  (1868) 53 

O    335.  Gorakhpur  (1868) 47 

C    200.  Mandla,  C.P.  (1869) 56 

C  1170.  Ahiri  Reserve,  C.P.  (R.  Thompson) ^V 

C2770.  Melghdt,  Berar  (Brandis) M. 

D4222.  Cuddapah  (Higgens) •    "^'^ 
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2.  B.  malabapica,  Roxb.  Fl.  Ind.  ii.  321 ;  FI.  Br.  Ind.  ii.  277 ;  Bedd.  Fl.  Sylv. 
xcii. ;  Brandis  For.  Fl.  159 ;  Kurz  For.  Fl.  i.  399 ;  Gamble  Darj.  List  31 ;  Talbot  Bomb. 
List  81.  Vem.  Amliy  amJoaa^  Hind. ;  Karmai,  Beng. ;  Amli  taki,  Nep. ;  Kattra,  Aas. ; 
Khatta  ihinjhora,  Debra  Diln ;  Cheppura,  hasavdna  pada,  Kan. ;  Amli,  Mar. ;  Kunda- 
ptda,  dhondelf  kangali,  Gondi ;  Lc^y  K61 ;  Ambotnay  chapa,  Kurku ;  PtUla  donduty 
puli  shintay pulhariy  Tel.;  Aptay  Berar;  ArdmpuUy  Mai. ;  BwegyiUy  Burm. 

A  small  or  moderate-sized  deciduous  tree.  Bark  \  in.  thick,  rough, 
brown,  exfoliating  in  linear  flakes.  Wood  reddish-brown,  with  irre- 
gular black  or  purplish  patches  near  the  centre,  moderately  hard; 
with  faint  alternate  concentric  bands,  occasionally  none.  Pores 
moderate-sized  to  large,  scanty,  silrrounded  by  a  ring  of  soft  tissue, 
often  oval  and  subdivided.  MedvUary  rays  very  numerous,  very  fine 
and  regular. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  tbe  Jumna  to  Assam,  rising  to 
1000  ft.  in  Kumaon  ;  Bengal,  Behar  and  Central  India,  in  deciduous  but  fairly  moist 
forests ;  mixed  forests  of  the  Pegu  Yoma  in  Burma ;  Konkan,  Kanara  and  Western 
Coast  generally. 

A  finer  species  than  B,  racemosay  but  also  conspicuous  when  in  fruit,  and  having 
acid-tasting  leaves  which  can  be  eaten.  The  wood  is  rather  poor,  of  use  only  for  fuel ; 
it  weighs  on  an  average  46  Ibp.  per  cubic  foot.  Brandis,  in  his  Burma  List,  1862,  No.  31, 
gives  42  lbs. ;  BourdiUon  gives  56  lbs.  and  P  =  663.  j^ 

C  1137.  Ahiri  Reserve,  C.P.  (R.  Thompson) — 

C  2817.  Melgbdt,  Berar— sapwood  (Brandis) 44 

C    821.  Bairaearh  Reserve,  Berar  (Drysdale) 47 

E    590.  Khookloong  Forest,  Daijeellng  Terai  (Manson)  .51 

E  2350.  Bamunpokri,                 „               „    (Gamble)         ...  48 

B  3203.  Burma  (Brandis,  1862) — 

W4541.  Travancore  (BourdiUon) 42 

8.  B.  retusa.  Ham.;  Fl.  Br.  Ind.  ii.  279;  Roxb.  Fl.  Ind.  ii.  322;  Bedd.  Fl.  Sylv. 
xciii. ;  Brandis  For.  Fl.  161.  Vem.  Kurdl,  Punjab;  Kandla,  Jcanallay  Kumaon; 
Kandidwa,  (Jarhwal ;  Kiiayral,  gwayral,  kanlao.  Hind. ;  Semla,  Dehra  Dun ;  Thaur^ 
Gk)ndi ;  Teivar,  Oraon  ;  Laba,  K61 ;  KatmaUy  Khar  war ;  Tenrh,  Koderma ;  Nirpay 
TeL ;  Makarokranda,  Khond ;  Arcy  Reddi. 

A  moderatensized  deciduous  tree.  Bark  J  in.  thick,  dark  brown 
with  vertical  cracks,  often  much  scored  by  the  cuts  of  gum-collector<i. 
Wood  red,  with  irregular  dark  red  or  black  patches  and  streaks  near 
the  centre,  hard;  having  pale  bands  of  soft  tissue,  which  alternate 
with  dark  bands  of  firmer  texture.  Pores  moderate-sized  and  large, 
scanty,  often  in  groups,  sometimes  in  the  soft  tissue.  MedvUary  rays 
very  short,  very  fine,  uniform  and  equidistant. 

West  Himalaya  from  the  Beas  eastwards  to  Nepal ;  forests  of  the  Siwaliki^  sub- 
Himalaya  and  Oudh ;  Chota  Nagpore,  Orissa,  the  Circars,  also  in  the  Central  Provinces 
but  scarce. 

A  pretty  tree,  recognized  at  once  by  the  very  shallow  sinus  to  the  leaves,  the  red 
broad  pods,  and  the  striped  petals  of  the  rather  small  flowers.  The  wood  is  the  best  of 
those  of  the  Bauhinias,  but  is  not  much  used ;  it  weighs  58  lbs.  per  cubic  foot.  The 
tr^e  is  worked  in  Dehra  Dun  and  adjoining  regions  for  its  gum,  which  is  clear, 
resembling  gum  arable,  but  is  not  so  useful,  as  it  is  only  imperfectly  soluble  in  water. 
The  following  extract  is  the  Report  of  Prof.  W.  B.  Dunstan,  F.R.S.,  of  the  Imperial 
Institute  on  samples  sent  him  in  1896 : — 

*'  The  sample  consisted  of  large  rounded  tears  and  irregular  masses,  together  with 
'small  angular  fragments.  The  tears  were  opaque,  brittle,  breaking  with  a  vitreous 
*  fracture,  and  brown  in  colour.  The  fragments  were  translucent,  and  varied  in  colour 
'  from  yellow  to  brown.  The  taste  was  bland  and  mucilaginous,  though  the  gum  was 
'  not  very  soluble  in  the  mouth.  The  percentage  of  moisture  in  the  natural  gum  was 
'  13*5,  and  of  ash  in  the  dried  gimi  3*18.  When  the  gum  was  mixed  with  twice  its 
'  weight  of  water,  it  swelled  up,  absorbing  the  whole  of  the  water,  and  forming  a  stiff 
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'  gelatinous  mass.  It  absorbed  in  this  way  six  or  eight  times  its  weight  of  water.  A 
'  10  per  cent,  solution,  made  for  determining  its  comparative  viscosity,  yielded  a  thick 
'  mucilage  which  could  not  be  manipulated.  A  5  per  cent,  solution  was  therefore 
'  employed.  Even  with  this  amount  of  water,  a  considerable  quantity  of  the  gum 
^remained  insoluble,  swelling  up  and  forming  a  gelatinous  mass.  This  jelly  was 
'  removed  by  straining  through  muslin,  and  the  viscosity  of  the  mucilage  determined. 
'  The  solution  gave  the  usual  reactions  of  gum  acacia,  and  only  very  faintly  reduced 
^  Fehling*s  solution.    With  iodine  no  colour  was  given,  showing  the  absence  of  starch 

*  and  dextrine.  Though  resembling  gum  arabic  in  some  of  its  properties,  this  gum  is 
'  more  like  tragacanth  in  its  behaviour  to  water.    It  possesses  considerable  gelatinizing 

*  power." 

The  report  of  the  brokers  was  that  the  gum  had  not  much  commercial  value,  and 
was  probably  worth  about  lOs.  per  cwt.  Thus  it  may  be  considered  as  settled  that  the 
value  of  the  gum  is  local  only.  It  is  used  as  a  medicine,  is  eaten,  and  is  usod  in  sizing 
Gloth,  paper,  etc.,  and  is  locally  valued  at  Rs.l  8a.  to  Rs.2  8a.  per  maund  according  to 
quality.  The  collection  is  made  in  the  first  three  months  of  the  year,  and  the  average 
outturn  of  the  Ddn  is  about  2500  maunds.  ,. 

0    532.    Dehra  Dun  (O'Callaghan) 58 

C  1160.    Ahiri  Reserve,  C.P.  (R.  Thompson) — 

Nordlinger's  Sections,  vol.  10. 

4.  B.  Vahlii,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  279 ;  Brandis  For.  Fl.  161 ;  Kurz  For. 
FI.  i.  401 ;  Gamble  Darj.  List  31 ;  Talbot  Bomb.  List  81.  B.  racemosa,  Vahl ;  Roxb. 
FL  Ind.  ii.  325.  \em.  Marwdr,  taur,  Punjab;  Taur,  Kashmir;  Malghan,  mdlj'an, 
indLuy  N.-W.  Prov. ;  Mauhrain,  jattaur,  Oudh ;  SiJidrf  matdf  C.P. ;  Borla^  Nep. ; 
Chekwr^  Beng. ;  Sung^mg,  pagunrik^  Lepcha ;  Shialif  Uriya ;  Matdwa,  maul,  Melghit ; 
Paur  hela,  Sondi ;  Mohnar,  Koderma ;  Jdm,  Sonthal ;  Lammay  rdng,  K61 ;  Maulan^ 
Kharwar;  Chambuli,  chambilf  Mar.;  Adda,  Tam. ;  Pairmal,  Khond  ;  Adda  tiga, 
Reddi ;  Medapu,  adda,  Tel. 

A  gigantic  climbing  tree.  Bark  brown,  horizontally  waved,  stem 
often  much  fluted.  Wood  porous,  in  broad  irregularly  broken  but 
concentrically  arranged  masses  with  a  palmate  outline,  alternating 
with  red,  juicy,  bast  tissue.  In  the  wood  masses,  the  pores  are  very 
large,  somewhat  radially  distributed,  and  the  medvZlary  rays  not 
conspicuous.     Pith  the  shape  of  a  cross. 

Throughout  India,  most  common  in  the  forests  of  the  North-Western  Provinces  and 
Central  India,  from  the  Chenab  eastwards  along  the  Himalaya,  and  southwards  through 
Central  India  to  the  Circars  and  Eonkan ;  Tenasserim. 

This  is  probably  the  largest  of  the  climbing  plants  of  the  Indian  forests.  Specimens 
4  to  5  ft.  in  girth  are  not  uncommon,  and  occasionally  ones  of  over  6  ft.  are  found. 
Though  extremely  destructive  to  forest  trees  and  deserving  to  be  at  once  cut  wher- 
ever found  in  tree-forest,  this  plant  has  many  uses,  and  so  it  sometimes  happens,  as 
F.  Lodge  tells  me,  "Destruction  is  made  worse  by  human  agency;  in  the  Nallamalais 

*  the  trees  supporting  the  creeper  are  cut  down  in  order  to  facilitate  the  collection  of  its 

*  leaves  for  use  as  plates."  Its  stems  give  a  rough  rope-fibre ;  it  gives  a  gum  but  of 
little  value;  the  leaves  are  used  as  plates,  cups,  to  make  umbrellas  and  rain-caps; 
the  seeds  are  roasted  and  eaten.  Though  always  cut  where  possible,  it  is  most  difficult 
to  kill,  for  in  one  year  long  shoots,  perhaps  as  much  as  50  ft.  long,  are  produced  in 
favourable  situation?,  and  no  expedient  has  yet  been  found  to  destroy  the  rootstock 
when  cutting  the  climber.  On  landslips  and  rocky  places  it  is  useful,  rapidly  covering 
the  place  with  its  huge  leaves  and  keeping  off  the  rain  and  preventing  further  erosion. 
An  analysis  of  the  ashes  of  100  lbs.  steam-dry  wood  with  bark  gave  11*74:  lbs.  of  ash, 
of  which  9*75  llw,  were  calcium  carbonate. 

P  108,  Sutlej,  Punjab ;  O  544,  Dehra  Dun ;  E  474,  2954  Darjeeling  Terai ;  also 
other  fine  specimens  in  the  Forest  School  Museum,  Dehra. 

5.  B.  purpurea,  Linn. ;  Fl.  Br.  Ind.  ii.  284 ;  Koxb.  Fl.  Ind.  ii.  320 ;  Bedd.  Fl. 
Syl v.  xcii. ;  Brandis  For.  Fl.  160 ;  Kurz  For.  Fl.  i.  398 ;  Gamble  Darj.  List  31 ;  Talbot 
Bomb.  List  82.    Vem.  Koiral,  kardr,  karalli,  gray,  Pb. ;  KoUdr,  kanidr^  featulau^ 
khairwal,  kwiUar^  koilari,  sona,  Hind.;  Khwairalo,  Nep.;   Kachilc, "Le^cStiak*,  Dewo. 
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kanchany  rakta  kancJian,  koiral,  Beng. ;  Kodwari^  Grondi ;  Kolidri,  Kurku ;  Singyara, 
Sonthal;  Kundrowy  Mai  Pahari;  Kachnar^  koildrif  Berar;  Buruju^  K61;  Kopu, 
KhoDd;  jSo<^, Palkonda ;  God€Ua,Koy&;  OodtiffurafB.edd\;  AtmattiyMar,;  Kanchan, 
Tel. ;  Pedda  are,  mandarehf  Tarn. ;    Sarul,  hanchivdla^  Kan. ;  Mahahlegani^  Burm. 

A  moderate-sized  evergreen,  usually  bushy  tree.  Bark  about  J  in. 
thick,  ash-coloured  to  dark  brown.  Wood  pinkish-white,  turning 
dark  brown  on  exposure,  moderately  hard  ;  wavy  concentric  bands  of 
soft  tissue  alternating  with  darker-coloured  bands  of  firm  tissue. 
Pores  moderate-sized,  mostly  oval,  subdivided,  usually  in  the  soft 
bands.  Medullary  rays  pale,  fine,  uniform  and  equidistant,  promi- 
nent in  the  bands  of  firm  tissue. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Indus  eastward,  rising  to 
4000  ft. ;  Central  India,  Deccan,  Orissa,  the  Gircars  and  Carnatic ;  scarce  in  Burma. 

An  ornamental  tree  with  pink  flowers,  appearing  in  winter  among  the  foliage.  It  is 
chiefly  found  in  valleys  and  along  streams,  often  also  in  Sal  forest.  The  wood  is  used 
for  agricultural  implements  and  for  construction  when  large  enough;  the  bark  in 
tanning;  the  flower-buds  as  a  pickle;  and  the  leaves  for  cattle-fodder  (Brandis). 
Skinner,  No.  24,  gives  W  =  39  lbs. ;  the  average  is  about  45  lbs.  per  cubic  foot.  It  is 
occasionally  grown  in  gardens.  .. 

P    153.     Swnj,  Giri  Valley,  Simla,  3000  ft 42* 

0  229,230.    Garhwal  (1868) 55  and  46 

C    822.    Bairagarh  Reserve,  Berar  (Drysdale) 50 

C2792.     Melghdt,  Berar— sapwood  (Brandis) 36 

E    585.     Khooklong  Forest,  Darjeeling  Terai  (Manson) .        .        .        .50 

D4237.    Nallamalai  Hills,  Kurnool 47 

Nordlinger's  Sections,  vol.  10  (Tab.  VI.  4). 

6.  B.  vaPiegata,  Linn.;  Fl.  Br.  Ind.  ii.  284;  Roxb.  Fl.  Ind.  ii.  319;  Bedd.  Fl. 
Sylv.  xcii. ;  Brandis  For.  Fl.  160 ;  Kurz  For.  Fl.  i.  397 ;  Gamble  Darj.  List  31 ;  Talbot 
Bomb.  List  82.  Vern.  KachnaVy  kolidr,  kurdl,  padndrij  khtuairal,  guridl,  gunar, 
haridl.  Hind. ;  Taki^  Nep. ;  Bha^  Lepcha ;  Rakta  kancJian^  Beng. ;  Borara,  Uriya ; 
KurmangflilLechi;  Singya,  K61;  Kundol,  Bhumij ;  Jingya,  Sonthal;  Kanaraj,  kavi- 
dfiraj kancJianf'M.SiX. ;  Segapu-munthari, Tarn,;  Kanchivala-do, K&n.;  Bwecheng^'Buxm. 

A  moderate-sized  deciduous  tree.  Bark  grey,  with  vertical  cracks. 
Wood  greyish-brown,  with  irregular  patches  of  harder  and  darker 
wood  in  the  centre,  moderately  hard ;  alternate  more  or  less  concentric 
wavy,  broken  and  anastomozing  bands  of  dark  firm  tissue  and  slightly 
lighter  soft  tissue.  Pores  scanty,  often  subdivided,  moderate-sized  ti» 
large,  in  rings  of  soft  tissue  and  usually  in  the  soft  belt.  Medullary 
rays  numerous,  fine,  rather  indistinct,  silver-grain  inconspicuous,  but 
pores  well  marked  on  vertical  sections. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Indus  eastwards ;  dry  forests 
over  most  of  Eastern,  Central  and  South  India  and  Burma ;  frequently  cultivated. 

One  of  the  most  beautiful  of  Indian  trees  when  in  flower  in  the  hot  season.  It  is 
then  devoid  of  leaves,  and  the  large  white  flowers  with  usually  four  white  and  one  pink 
or  variegated  petal,  cover  the  branches.  The  wood  is  used  for  agricultural  implements ; 
the  bark  in  dyeing  and  tanning,  and  the  leaves  and  flower-buds  as  a  vegetable 
(Brandis).  B.  Thompson  gives  the  weight  of  the  wood  as  54  lbs.,  the  average  is  about 
44  lbs.  per  cubic  foot.  .. 

H    105.  Bhajji,  Punjab  Hills,  3000  ft -^ 

P  1200.  Madhopur,  Punjab  (F.  Haleey) 33 

C    823.  Bairagarh  Reserve,  Berar  (Drysdale) 48 

E    591.  Khooklong  Forest,  Darjeeling  Terai  (Manson)         .        .        .47 

E  2351.  Bamunpokri    „  „  „     (Gkimble)         .        .        .39 

7.  B.  ansruina,  Roxb.  FL  Ind.  ii.  328 ;  Fl.  Br.  Ind.  ii.  284 ;  Kurz  For.  Fl.  i.  403 ; 
Gamble  Darj.  List  31.     The  "Snake  climber."    Vern.  Nagpiit,  Sylhet;    Naivnttij 

Nep. 
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A  large,  very  long,  climber  with  stems  twisted  alternately  one  way 

and  the  other,  between  the  straight  thickened  margins.    Bark  brown^ 

rough.     Pores  very  large  and  structure  very  loose. 

Forests  of  Northern  and  Eastern  Bengal,  Ghittagong,  Burma  and  S.  India. 
The  bark  is  also  used  for  ropes. 

E482.    Daijeeling  Terai. 

Nordlinger's  Sections,  vol.  5  (Caulotretus  scandens,  L.). 

Sub-Order  III.    MIMOSEiE. 

Contains  15  genera,  divided  under  two  Tribes. 

Tribe  I.  Mimosese    ....    Xylia,  Entada,  Adenanthera,  Prosopis, 

Dichrostachys,  Piptadenta,   Parkia, 
Leucasna,  Mimosa,  Acrocarpus. 
y,  II.  Acaciese     ....    Acacia,    Albizzia,    Calliandra,    Pithe- 

colobium,  Inga. 

Of  these  genera  Leuccena  is  the  only  one  of  non-indigenous  trees. 

The  structure  of  the  woods  of  the  trees  of  the  Sub-Order  Mimosece 
differs  more  from  that  of  those  of  the  other  Sub-Orders  than  they  do 
from  each  other ;  still  the  same  general  character  holds  good  of  rather 
scanty  pores,  always  surrounded,  either  singly  or  by  groups  or  by 
belts,  with  a  certain  amount,  if  only  a  narrow  ring,  of  soft  tissue. 
Where  there  are  concentric  belts  they  are,  as  also  are  Ccesalpinieoe, 
more  regular  than  in  the  PapilioTicbcece,  where  waviness  is  such  a 
marked  feature. 

Tribe  I.    MIMOSEJl. 
62.  XYLIA,  Benth. 

1.  X.  dolabriformis,  Benth. ;  Fl.  Br.  Ind.  ii.  286 ;  Bedd.  Fl.  Sylv.  1. 186  ;  Brandis 
For.  Fl.  171 ;  Kurz  For.  Fl.  i.  419 ;  Talbot  Bomb.  List  82.  Mimosa  xylocarpa,  Roxb. 
Fl.  Ind.  ii.  543.  Inga  xylocarpa,  DC.  The  Ironwood  Tree  of  Pegu  and  Arracan. 
Yern.Jambu,  Hind. ;  Jamha^  yerul,  suria,  Mar. ;  Boj'a,  kongora,  tanganij  Uriya ;  Tan- 
gedi,  Khond ;  Irul,  Tam. ;  Kada^  Mai. ;  Konda  tangedu,  tanged ii^  eruvaluy  bojeh, 
Tel.;  Jambe,  tirawa,  Kan.;  Irulj  irummala^  pangdli,  Trav.  Hills;  Orjori^  Khond; 
Tanganij  Saura  ;  Tangudu,  Palkonda ;  Shilve,  Coorg ;  Fyingado,  pyin,  Burm. 

A  large  deciduous  tree.  Bark  \  in.  thick,  grey  or  reddish-brown,^ 
with  short  cracks  irregularly  distributed.  Sapwood  small ;  heartwood 
dark  brown  or  reddish-brown,  extremely  hard,  cross-grained,  the  fibre* 
on  a  longitudinal  section  being  wavy.  Anntial  rings  indistinct. 
Fares  large  and  moderate-sized,  filled  with  resin,  often  subdivided 
into  numerous  compartments,  and  then  oval  or  oblong,  the  gi-oups  in 
irregular  patches  of  loose  tissue,  which  are  often  arranged  in  oblique- 
lines.     Medullary  ixiys  fine,  very  numerous,  undulating. 

Eastern  and  Western  Ghdts  of  South  India  in  deciduous  forest,  extending  north  to 
Orissa  and  Bombay,  but  not  beyond  Chanda  in  C.P.,  often  more  or  less  gregarious  as 
in  S.  Kanara  and  Malabar  and  the  Upper  Godavari ;  all  deciduous  forests  in  Burma 
and  Arracan,  "  as  far  north  as  24°  North  Lat.  in  the  Irrawaddy  Valley  "  (J.  W.  Oliver).. 

After  Teak,  Fyingado  is  the  most  important  timber  tree  of  Burma,  and  the  chief  of 
the  associates  of  Teak  in  the  forests.  On  good  and  suitable  soil  it  reaches  a  large  size,. 
90  to  100  ft.  in  height  with  9  to  12  ft.  in  girth  ;  on  poor  soil  it  remains  a  comparatively 
small  tree,  and  the  bole  becomes  short  and  poor.  The  same  thing  is  noticed  of  it  in  Mr. 
J.  Nisbet's  Report  on  Arracan,  and  I  can  speak  to  a  very  similar  condition  of  growth  in 
the  hills  of  Rekapalle  and  Kumpa  on  the  Godavari,  where  Xylia  is  the  chief  tree  in  tU<b 
forests,  and  where  the  boles  of  the  trees  are  often  twisted  and  knotty  ua^  oiAy  X^ctct  <^\.\a\\. 
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unsound  within.  There  too,  in  suitable  plac«,  it  grows  well  and  of  large  size.  Beddome 
describee  quite  similar  pheoomena  as  occurring  on  the  Western  Coast ;  in  the  forestn 
of  the  lower  western  slopes  of  the  mountains  of  S.  Kanarn,  Malabar  snci  Travancore  It 
'  grows  to  a  lai^e  size  and  of  fine  timber,  but  io  the  forests  at  the  foot  of  the  Ghits, 
where,  as  in  GodaTari  and  in  Arracan  and  Burma,  it  is  almost  or  quite  gregarious,  the 
stunted  badly-shaped  trees  are  found. 

The  reproduction  of  Pyingado  is  usually  very  good,  seedliugs  are  abundant  and, 
whether  they  obtain  complete  light  or  not,  come  on  well.  Foulkes,  in  his  "  Timber 
Trees  of  S.  Eansrs,"  talks  of  "  the  difficulty  being,  not  to  obtain  reproduction  but  to 
'  prevent  its  absorbing  too  large  a  proportion  in  the  distribution  of  the  stock,"  and  speaks 
of  Tirawa  aa  a  "  worthless  because  unsaleable  tree."  He  remarks  that  (1)  the  germinft- 
tioQ  of  the  seed  is  rather  aided  than  damaged  by  fire ;  (2)  the  pod  and  seed  being  heavy 
obtain  lodgment  on  slopes  where  other  and  lighter  seeds  wotjd  be  washed  away ;  (3) 
the  tree  prefers  a  gneiss  toa  laterite  soil;  (4)  in  old  Eumri  cultivation,  rtntuia  suoceeds 
better  than  moat  kinds  (I  have  seen  much  the  same  on  the  Godavari) ;  (S)  it  bears 
much  shade;  (6)  the  tree  is  Ettle  eaten  by  cattle;  so  that  in  likely  places  it  has  a 
tendency  to  oust  other  and  possibly  better  kinds.  In  Burma  it  often  comes  up 
profusely  in  old  "  taungyas," 

The  wood  is  very  durable,  a  property  which  it  doubtless  owes  in  great  measure  to 
the  resinous  substances  contsined  in  it.  The  resin  is  more  abundant  in  Burmese  wood 
than  in  that  grown  in  8.  India.  No.  B  1451,  brought  by  Dr.  Wallich  fram  Tavoy  in 
1828,  is  stjll  so  full  of  resin  that  it  is  quite  sticky  on  the  outside,  and  the  resin  may  be 
scraped  off  with  a  knife.  The  resin  is  partially  soluble  in  hot  water,  to  which  it 
imparts  a  reddish  colour. 

The  chief  use  of  the  wood  is  for  railway  sleepers,  large  nunibers  of  which  are  now 
cut  in  Burma  and  exported  to  India.  It  is  the  chief  wood  used  on  the  Burma  railways, 
and  is  said  to  have  been  very  durable.  It  is  also  eminently  suited  for  pnvicg-blocks,  and 
has  been  Biicceaafully  tried  for  the  purpose  in  Bangoon.  Good  blocks  were  exhibited 
in  Paris  in  1!)00.  The  Burma  Ordnance  Dept.  use  it  for  tent-pegs.  It  is  also  excellent 
for  telegraph-posts.  The  local  uses  are  for  boat-building,  i^ricultural  implements,  carta 
and  tool-handles.  It  is  a  valuable  building  wood,  especially  for  piles  and  beams  of 
bridges,  but  it  has  the  disadvantage  of  being  heavy  and  difficult  to  cut. 

The  weight  and  transverse  strength  have  been  determined  by  the  following  experi- 
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It  is  probable  that  60  lbs.  per  cubic  foot 
or  the  rate  of  growth  little  is  known,  but  i 

&  rings  per  inch,  which  is  fast. 

Tfle  wood  is  said  to  give  a  good  tinning  extract, 

anwduBt  obtained  in  the  Kangoon  mills. 


MIMOSK£  287 


C  3514,  3546.    Khurdha  Forests,  Orissa  (Gamble)    . 

C  3959,  4063,  4103.     Rekapalle  Forests,  Godavari  (Gamble) 

C  1151.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson) 

W  754,  761,  857.    South  Kanara  (Cherry) 

W  1222.     North  Kanara  (Barrett)    . 

B     805.    Tharrawaddi,  Burma  (Ribbentrop) 

B   3066.     Burma  (Brandis,  1862,  No.  37) 

B    1451.     Tavoy  (Wallich,  1828) 


lbs. 
.  54 
.     57 

59 
59,  60,  61 
.  62 
.  67 
.  66 
.     62 


Nordlinger's  Sections,  vol.  9 ;  vol.  4  (Jnga  xylocarpa)  (Tab.  VI.  5). 

63.  ENTADA,  Adans.    * 

1.  E.  seandens,  Benth. ;  Fl.  Br.  Ind.  ii.  287  ;  Brandis  For.  Fl.  167  ;  Kurz  For.  Fl. 
i.  416 ;  Gamble  Darj.  List  31 ;  Talbot  Bomb.  List  82 ;  Triraen  FL  Ceyl.  ii.  119. 
Mimosa  seandens,  Roxb.  Fl.  Ind.  ii.  554.  Vern.  Gilla,  Beng. ;  Oerediy  Uriya ;  Fangra^ 
Nep. ;  Taktokhyenij  Lepcha ;  Oardal,  Bombay;  Oaramhe, garhe,  Mar. ;  Puswdf  Cingh. ; 
J^obin^  gon  nyin^  Burm. 

A  large  climber  with  spirally  twisted  sterna  Bark  brown,  rough. 
Wood  dark  brown  when  dry,  in  alternate  layers  of  woody  and  bark 
tissue.  Pores  extremely  large  with  very  thick  white  walls.  MedvUary 
rays  not  apparent. 

Forests  of  the  Eastern  Himalaya,  Eastern  Bengal,  South  India,  Burma,  the  Andaman 
Islands  and  Ceylon. 

This  plant  is  at  once  recognized  by  its  huge  pods,  often  2  to  4  ft.  long  and  4  to  5  in. 
broad,  containing  large  flat  roimd  seeds,  which  are  eaten  after  being  roasted.  Children 
play  with  them,  and  they  may  be  hollowed  out  into  snuff-boxes  and  other  articles. 

E  477.    Darjeeling  Teiai  (Manson). 

64.  ADENANTHERA,  Linn. 

Two  8i)ecie8.  A.  bicolor,  Moon ;  Fl.  Br.  Ind.  ii.  287 ;  Bedd.  Fl.  Sylv.  xciv. ;  Trimen 
Fl.  Ceyl.  ii.  120,  t.  34.     Vem.  Mas-mora^  Cingh.,  is  a  low-country  Ceylon  tree. 

1.  A.  pavonina,  Linn. ;  Fl.  Br.  Ind.  ii.  287 ;  Koxb.  Fl.  Ind.  ii.  370 ;  Bedd.  Fl. 
Sylv.  t.  46;  Brandis  For.  Fl.  168;  Kurz  For.  Fl.  i.  417;  Talbot  Bomb.  List  82; 
Trimen  Fl.  Ceyl.  ii.  120.  Vem.  Bakta-chandan,  ranjana,  Beng. ;  Ani  kundamani, 
T/im.;  Bandi  gurivenda,  Tel.;  Manjati,  Mai.;  ThorlaganJ,  Mar.;  Manjddi,  Kan.; 
Gung,  Magh;   Ywegyee,  Burm.;  Bechedd,  And.;  Madaiiya,  Cingh. 

A  deciduous  tree.  Bark  grey.  Wood  hard,  close-grained :  sap- 
wood  grey,  heartwood  red.  Pores  small,  scanty,  in  groups  or  short 
radial  Tines.     Medullary  rays  very  fine,  extremely  numerous. 

Forests  of  Gorakhpur  in  the  North-Western  Provinces  (Duthie) ;  Eastern  Himalaya 
(I  never  saw  it  in  Sikkira) ;  Khanddsh,  the  Konkan  and  North  Kanara  in  Bombay 
(Talbot);  Northern  Circars  (doubtful);  Travancore,  doubtfully  iudigenous  (Bour- 
dillon) ;  tropical  forests  all  over  Burma  and  adjacent  islands,  extending  north  to  the 
Shan  Hills  Terai ;  Ceylon,  common  but  generally  planted  (Trimen) ;  elsewhere  planted. 

There  seems  to  be  considerable  doubt  as  to  the  real  home  of  this  tree  in  a  wild  state. 
Beddome  says  that  he  never  saw  it  wild,  nor  have  I  in  any  part  of  India  that  I  have 
visited.  The  Gorakhpur  habitat  seems  undoubted,  at  any  rate.  The  tree  is  very 
commonly  planted,  especially  in  South  India. 

Weight :  Skirmer,  No.  12,  gives  56  lbs.,  which  is  the  same  as  our  specimen  ;  Bennett 
gives  55  lbs.  Skinner  gives  P  =  863 ;  and  Bennett  942.  The  wood  is  used  in  South 
India  for  house-building  and  cabinet-making  purposes, and  gives  a  red  dye.  The  seeds 
are  worn  as  ornaments,  and  are  used  as  weights  by  goldsmiths  and  jewellers,  as  they 

are  said  to  be  very  constant  in  weight,  viz.  4  grains ;  they  give  an  oil. 

lbs. 
D  3978.    Agri.-Hortl.  Garden,  Madras  (Steavenson)       .        .     41  (sapwood) 
B    523.     Andaman  Islands  (Gen.  Barwell)     .         .         .         .56 
No.  68,  Ceylon  Collection,  new  (Mendis)  .        .         .         .    b^ 
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65.  PROSOPIS,  Linn. 

Two  species.  P.  Stephaniana,  Kunth  ;  Fl.  Br.  Ind.  ii.  288 ;  Brandis  For.  Fl.  171. 
Vera.  JemhOi,  Arab.,  is  a  thorny  shrub  of  the  Punjab  from  Ambdla  to  Peshawur  and 
thence  to  Baluchistan. 

Some  years  ago,  about  1878,  a  considerable  endeavour  was  made  to  acclimatize  the 
Mesquit  bean  of  Texas  {P.puhescenSf  Bth.)  and  allied  species,  on  account  of  their  sweet 
succulent  pods,  but  without  success.   A  few  specimens  may  still  be  seen  here  and  there. 

1.  P.  spicigera,  Linn. ;  Fl.  Br.  Ind.  ii.  288;  Bedd.  Fl.  Sylv.  t.  56 ;  Brandis  For. 
Fl.  169  ;  Talbot  Bomb.  List  83.  Adenanthera,  aculeata,  Roxb.  Fl.  Ind.  ii.  371.  Vera. 
JTiandf  khdr,  Pb. ;  Kandi,  kundi,  Sind ;  Chaunhra,  Apra ;  Khejrn,  Raj pu tana ;  Sangri, 
Pertabgarh ;  Semrt^  hamra,  Guz. ;  Shemiy  saunder.  Mar. ;  Shami,  Beng.,  Uriya ; 
Perumbe,  vunne^jambu^  Tam. ;  Chani^  Tel. 

A  moderate-sized,  deciduous,  thorny  tree.  Bark  f  to  1  in.  thick, 
grey,  rough,  with  deep  longitudinal  fissures  and  horizontal  cracks. 
Wood  very  hard:  sapwood  large,  whitish,  perishable;  heartwood  purplish- 
brown.  Pores  small  to  moderate-sized,  often  subdivided,  generally 
embedded  in  narrow  irregular  concentric  bands  of  soft  tissue,  filled 
with  resin.     MedtiUary  rctys  short,  numerous,  fine,  wavy. 

Arid  and  dry  regions  of  India,  in  the  Punjab,  Sind,  Rajputana,  Guzerat,  Bandelkhand 
and  the  Deccan,  rarely  in  close  forest,  but  more  usually  in  open  "  rakhs  "  or  on  stony 
lands  with  only  occasional  trees  or  groups  of  trees. 

The  Jhand  is  a  very  useful  tree,  possessing  great  vitality,  a  rapid  growth  and 
considerable  power  of  reproduction  from  coppice  shoots.  Owing  to  its  enormously  long 
tap  root  (one  exhibited  at  Paris  in  1878  was  86  ft.  long,  having  penetrated  vertically 
for  64  ft. ;  and  another  similar  one  is  on  the  wall  of  the  Wood  Museum  at  the  Royal 
Grardens,  Kew),  it  is  enabled  to  withstand  the  hottest  winds  and  the  dryest  seasons, 
nnd  to  remain  alive  when  other  plants  would  succumb.     Fernandez  says  of  it :  "  In  the 

*  Punjab  and  Rajputana,  with  a  rain&ll  varying  from  12  to  25  in.,  it  is  gregarious 

*  on  high  ground,  where,  the  depth  of  the  stratum  of  permanent  moisture  l^ing  very 

*  far  below  the  surface  of  the  soil  and  the  subsoil  being  strongly  saline  or  consisting  of 

*  shingle  and  boulder  beds,  no  other  trees  or  even  large  shrubs  can  grow.  Descenmng 
'  towards  the  main  drainage  channels,  it  is  obliged  to  yield  a  less  or  greater  portion  of 

*  the  ground  to  other  trees.    In  Sind,  where  the  rainfall  is  less  than  10  in.,  the  pure 

*  Prosopis  forest  approaches  much  nearer  to  the  streams,  but  still  remains  above  the 

*  level  of  inundations.    In  Bandelkhand  from  the  Nerbudda  southwards  the  tree  is 

*  no  lon<:er  gregarious  "  ("  Man.  of  Ind.  Sylviculture,"  p.  106).  It  is  the  chief  fuel  tree 
of  the  Punjab,  and  the  wood  is  an  excellent  fuel,  largely  used  for  locomotives  and 
steamers.  Brandis  gives  the  result  of  an  experiment  made  at  Karachi  in  May,  1869, 
when  it  was  found  that  only  1374  lbs.  of  Jhand  were  required  to  evaporate  11*8  cubic 
ft.  of  water  per  hour  in  7  hours,  at  27  lbs.  pressure  of  steam  per  square  inch  against 
1388  lbs.  of  Babiil  and  1627  of  Tamarix  gallica. 

Skinner  gives  (No.  108)  W  =  72  lbs.,  but  the  identi6cation  of  his  specimens  is 
doubtful ;  Dalzell  gives  58  lbs. ;  J.  L.  Stewart  51  lbs. ;  the  specimens  examined  58  lbs. 
Skinner  gives  P  =  981.  The  wood  is  tough,  but  not  durable,  liable  to  dry  rot  and 
readily  eaten  by  insects.  The  pods  are  used  as  fodder  for  camels,  cattle  and  goats. 
•'  They  are  called  *  Shdngar,^  and  give  a  farinaceous  pulp  of  a  pleasant  flavour  which 

*  is  eaten  green  or  dry  by  all  classes  *'  (W.  Coldstream).    The  flavour  is  like  that  of  the 

Carob  bean.     The  tree  gives  a  gum  which  is  not  used.  ,^ 

lbs. 

P    882.    Multdn,  also  P  939  (rootwood)  (Baden-Powell)        ...  57 

P  1380.     Karokpo  Forest,  Hyderabad,  Sind 59 

P    459.    Ajmere  (young  tree) 57 

Nordlinger's  Sections,  vol.  8  (Tab.  VI.  6). 

66.  DICHROSTACHYS,  DC. 

1.  D.  einerea,  W.  and  A.;  Fl.  Br.  Ind.  ii.  288;  Bedd.  Fl.  Sylv.  t.  185;  Brandis 
For.  Fl  171;  Talbot  Bomb.  List  83 ;  Trimen  Fl.  Ceyl.  121.     Mimosa  cinei-ea,  Roxb. 
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Fl.  Ind.  ii.  561.  Vera.  Vurtuli,  Hind. ;  Buiydh,  Jeypore ;  Yelatri,  Berar ;  Kunlai^ 
kunrat^  kJieri,  Merwara;  SigumJcati^  Mar.;  Vadatalla^  vadatara^  Tarn.;  Velturu, 
yeltUj  Tel. ;  Segum  kati,  Gondi ;  Bunthula,  Reddi ;  Andara^  Cingh. 

A  thorny  shrub  or  small  tree.  Bark  grey  or  light  brown,  fibrous, 
very  thin,  deeply  fissured  vertically,  peeling  oflT  in  thin  flakes.  Heart- 
wood  red,  streaked  with  black,  extremely  hard.  Pores  scanty,  moderate- 
sized,  enclosed  in  rings  of  soft  tissue.  MedvMary  rays  short,  fine, 
scanty,  equidistant. 

Dry,  stony  hills  in  South  and  Central  India,  Rajputana ;  dry  region  of  Ceylon. 

An  interesting  twisted  gnarled  little  tree  with  tasselled  flowers,  upper  half  yellow, 
lower  red,  and  twisted  pods.  A  good  fuel  tree,  the  wood  very  tough  and  strong,  and 
used  for  walking-sticks. 

Ibe. 

P3239.     Ajmere — 

P  3229.    Nagpahar,  Ajmere — 

D4447.     South  Arcot,  Madras  (Wooldridge) 90 

No.  25,  Salem  Collection 79 

No.  3,  Ceylon  Collection  (marked  Vachellia  farnesiana) .        .        .        .71 

67.  PIPTADENIA,  Benth. 

1.  P.  OUdhensiS,  Brandis  For.  Fl.  168 ;  Fl.  Br.  Ind.  ii.  289.  Adenanthera  oudhensis^ 
J.  L,  Stewart.     Vern.  Qainti^  Oudh. 

A  moderate-sized  tree.  Bark  J  in.  thick,  grey-brown  to  dusky  red, 
rough  with  flattish,  exfoliating  woody  scales ;  inner  bark  red,  fibrous ; 
bark  of  young  trees  furnished  with  conical  spines.  Wood  yellowish 
or  reddish,  close-grained,  no  heartwood,  hard,  durable.  Pores  moderate- 
sized  and  large,  often  subdivided,  in  patches  of  soft  tissue,  which  are 
sometimes  confluent.  MedvMary  rays  short,  numerous,  moderately 
broad. 

Forests  at  the  foot  of  the  Nepal  Hills,  Gonda  Division,  Oudh,  discovered  by  Mr. 
R  Thompson  in  1871,  and  since  found  also  in  Eastern  Kumaon  by  Mr.  Broun. 

O  3084.     Gonda,  Oudh. 
0  4871.     Oudh  (Duthie). 

68.  PARKIA,  R  Br. 

Three  species.  P.  leiophyllay  Kurz  For.  Fl.  i.  418 ;  Vern.  Thetmagyi,  Burm.,  is  a 
large  tree  of  the  tropical  and  moister  upper  mixed  forests  on  the  eastern  slope  of  the 
Pegu  Yoma.  P.  insignis,  Kurz;  Fl.  Br.  Ind.  ii.  290;  Kurz  For.  Fl.  i.  418;  Vern. 
Mt/auktanyetj  Burm.,  is  a  large  tree  of  the  tropical  forests  of  Martaban  with  yellowish 
wood  turning  pale  brown  and  rather  heavy. 


1.  P.  Roxburghii,  G.  Don ;  Fl.  Br.  Ind.  ii.  289.    Mimosa  higldbosa,  Roxb.  Fl.  Ind. 
ii.  551.     Vern.  Sapota^  Sylhet. 

An  erect  tree.  Bark  dark  grey,  transversely  wrinkled.  Wood 
grey.  Pores  large,  in  patches  of  loose  tissue  joined  by  concentric 
bands  of  similar  consistency.     Medullary  rays  fine. 

Assam,  Eastern  Bengal,  Chittagong  and  Burma. 

A  handsome  tree  with  the  habit  of  Alhizzia  stipulata.    Flowers  in  round  white 
balls. 

0  3264.    Botanic  Garden,  Saharanpur  (Duthie). 

69.  LEUCiENA 

1.  L.  glauca,  Benth. ;  Fl.  Br.  Ind.  ii.  290 ;  Brandis  For.  Fl.  172 ;  Talbot  Bomb. 

List  83. 

A  small  tree.     Bark  thin,   greyish-brown.     TTood  v^\i\\jfe^  \ka.TdL, 

\3 


290  A  MANUAL  OF  INDIAN   TIMBERS 

Pores  moderate-sized,  usually  subdivided,  enclosed  in  patches  of  white 
soft  tissue  which  have  a  tendency  to  run  together  into  concentric 
belts.  MedvZlary  rays  fine  to  moderately  broad,  the  distance  between 
them  about  equal  to  the  transverse  diameter  of  the  pores. 

Commonly  cultivated ;  not  uncommon  in  the  outer  valleys  of  Kumaon  and  Garhwal 
(Brandis).    Probably  introduced  from  tropical  America. 

0  3657.    Botanic  G-arden,  Sabaranpur  (Duthie). 

70.  MIMOSA,  Linn. 

Four  species.  M.  pudicay  Linn. ;  Fl.  Br.  Ind.  ii.  291 ;  the  Sensitive  Plant ;  Vem. 
Lajwdnti,  Kumaon ;  Lajima^  Nep. ;  Lajuh^  Beng. ;  Tikat/6n,  Burm. ;  Nidi-kurnba, 
Cingh.,  is  now  naturalized  over  the  greater  part  of  tropical  and  sub- tropical  India,  where 
it  grows  to  be  a  small  shrub,  and  is  with  difficulty  eradicated.  It  is  often  a  great 
nuisance  in  forest  nurseries  and  in  gardens.  M.  polyancistra,  Bth.  in  Trans.  Linn.  Soc. 
XXX.  421,  is  a  thorny  shrub  of  the  Seshachellam  Hills  in  Cuddapah  with  few  com- 
]>4ratively  large  rounded  leaflets. 

1.  M.  rubicaulis,  Linn. ;  Fl.  Br.  Ind.  ii.  291 ;  Brandis  For.  Fl.  172  ;  Gamble  Darj. 
I.ist  32 ;  Talbot  Bomb.  List  83.  M.  mutabilts,  Roxb.  Fl.  Ind.  ii.  564.  Vem.  Bdl, 
khair,  didridr,  Pb. ;  Hajeru^  Sind ;  Agia,  aJay,  dl^  Dehra  Ddn ;  Katdad,  Kumaon ; 
Ktnglt,  kingrei,  Rohilkhand ;  KacJieyta,  Gorakhpur;  Atelu,  Jeypore;  /Se^a,  Sonthal ; 
Dandudetaj  K61 ;  Arai,  Kharwar ;  Tsikeriy  Khond ;  Aradi,  Nep. ;  Sibriti,  Lepcha ; 
Chilatti,  Bhfl. 

A  large,  straggling,  prickly  shrub.  Bark  grey.  Wood  hard : 
sapwood  yellowish-white ;  heartwood  red.  Pores  small  and  moderate- 
sized,  frequently  oval  and  subdivided.  MedvZlary  rays  fine  and  very 
numerous. 

Throughout  the  greater  part  of  India,  ascending  to  4000  ft.  in  Kumaon  and 
Sikkim. 

A  very  common  thorny  shrub  of  the  Indian  forests,  chiefly  found  in  grass  savannah 
lands,  in  second-growth  forests,  and  in  abandoned  cultivation.  It  is  very  troublesome 
to  penetrate.  The  wood  has  been  used  for  gunpowder  charcoal ;  it  is  of  good  quality, 
but  small. 

lbs. 

E    680.     Bamunpokri,  Darjeeling  Terai  (Manson) 41 

E  2354.    Chunbati,  Darjeeling,  2000  ft.  (Gamble) 52 

2.  M.  hamata,  Willd. ;  Fl.  Br.  Ind. ii.  291 ;  Talbot  Bomb.  List  84.  Vern.  Arkur, 
Bombay ;  Chilatti,  Berar. 

A  straggling  prickly  shrub.  Bark  reddish-brown,  fibrous,  thin. 
Wood  heira:  sapwood  yellowish;  heartwood  red.  Poises  moderate- 
sized,  often  subdivided,  rather  scanty,  surrounded  by  a  white  ring. 
Medidlary  rays  fine,  numerous. 

Dry  forests  of  the  Deccan  and  Northern  Circarp,  often  on  black  cotton  soil. 

D  4156.    EUore  forests,  Godavari  (Gamble). 

71.  ACROCARPUS,  W.  and  A. 

1.  A.  fraxinifolius,  Wight ;  Fl.  Br.  Ind.  ii.  292 ;  Bedd.  Fl.  Sylv.  t.  44 ;  Brandis 
For.  Fl.  158 ;  Kurz  For.  Fl.  i.  410 ;  Gamble  Darj.  List  32.  Vern.  Mandania,  Nep. ; 
Madling,  Lepcha ;  Mallay  kone,  Tinnevelly ;  Kilingij  Badaga ;  Eantige,  hdanji, 
havuligej  Kan. ;  Skegapp^i  agili,  Kader ;  Kttrangadi,  kuranjariy  Travancore  Hills ; 
Yetama,  mayahnin,  Burm. 

A  lofty  deciduous  tree.     Bark  thin,  light  grey.     Wood  moderately 

hard  :  sapwood  white ;  heartwood  light  red.     Pores  moderate-siaed  to 

very  large,  often  oval  and  divided  into  two  to  five  compartments,  either 

isolated  or  enclosed  in  narrow  interrupted  more  or  less  concentric 
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patches  of  soft  tissue,  prominent  on  a  vertical  section.    MedvMary  rays 
fine  and  moderately  broad,  rather  scanty,  wavy. 

Eastern  Himalaya  in  Sikkim  and  Bhutan,  ascending  to  4000  ft. ;  Chittagong  Hills ; 
Nallamallai  Hills  of  Kumool  in  the  Deccan ;  Western  Gh^ts  from  South  Eanara  through 
Coorg,  the  Wynaad  Nilgiris  and  Anamalais  to  Travancore,  up  to  4000  ft. ;  tropical 
forests  of  the  Pegu  Yoma  in  Burma. 

One  of  the  largest  timber  trees  of  India :  in  the  Sikkim  Himalaya  it  reaches  100  to 
120  ft.,  with  a  lofty  cylindrical  stem  branching  only  at  a  considerable  height.  One 
specimen  at  Dalingkot,  measured  by  Sir  D.  Brandis  in  my  company,  was  181  ft.  high 
and  110  ft.  to  first  branch ;  Beddome  mentions  trees  in  South  India  200  ft.  high  and 
160  ft.  to  the  first  branch,  with  immense  girth  and  large  buttresses  ("  Ind.  Forester,"  ii. 
196) ;  he  also  records  a  tree  27  ft.  in  girth  above  buttresses. 

The  wood  is  used  by  planters  in  Darjeeling  for  tea-boxes  and  furniture,  in  the 
Wynaad  for  building  and  furniture,  in  Mysore  and  Coorg  for  shingles.  It  reproduces 
easily  and  is  easily  cultivated,  but  at  high  elevations  is  tender  to  frost — witness  the 
saplings  planted  about  Coonoor. 

The  scale  insect,  Dactylopius  adonidum,  Linn.,  is  reported  to  damage  this  tree 
considerably  in  Mysore. 

lbs. 

E    667.    Lama-Gumba  Forest,  Darjeeling  (Manson)      .        .        .        .39 

D  1085.    Madura,  Madras  (Beddome) 39 

Nordlinger's  Sections,  vol.  9. 

Tribe  II.    ACACIEJl. 
72.  ACACIA,  Willd. 

This  very  Important  Indian  genus  contains  about  22  species  indigenous  in  India  as 
well  as  several  introduced  trees.  The  indigenous  species  fall  readily  into  three  sections, 
two  of  which  contain  trees  or  shrubs,  the  third  climbers.  Of  the  first  two,  the  first  is 
distinguished  by  having  straight  spines  and  the  fiowers  in  rounded  heads — in  it  come 
A,Fame8iana,  planifronSy  arabica,  ebumea,  Jdcqtiemontii,  tomentosa,  Kingii,  inopinatay 
and  leucophlcea,  nine  species  in  all ;  the  second  by  curved  thorns  and  the  flowers  in 
elongated  spikes — in  it  come  A,  Suma^  Catechu  (including  Catechu,  catechuoides  and 
Sundra)f  ftrruginea,  Senegal,  modesta,  lenticularis  and  Latronum,  seven  species.  Of 
the  climbers  there  are  six  species. 

A.  tomentosa,  Willd. ;  Fl.  Br.  Ind.  ii.  294  ;  Bedd.  Fl.  Sylv.  xcv. ;  Talbot  Bomb. 
List  85 ;  Trimen  FL  Ceyl.  ii.  124 ;  Vern.  Anaimalliy  Tam.,  is  a  rare  small  tree  of  the 
west  and  south  of  India  and  Ceylon.  A.  Kingii,  Prain,  and  A,  inopinata,  Prain,  are 
trees  of  the  Shan  Hills. 

A.  concinna,  DC ;  Fl.  Br.  Ind.  ii.  296  ;  Bedd.  Fl.  Sylv.  xcv. ;  Brandis  For.  Fl.  188 ; 
Kurz  For.  Fl.  i.  423 ;  Gramble  Darj.  List  33  ;  Talbot  Bomb.  List  85  (Mimosa  concinna, 
Roxb.  Fl.  Ind.  ii.  565) ;  Vern.  Ailah,  rassaul^  Oudh ;  Ban-ritha,  Beng. ;  Sigekai, 
Deccan ;  OogUy  chikai,  Tel. ;  Sige,  Kan. ;  Subokj  Burm.,  is  an  extremely  thorny  scandeut 
shrub  of  most  parts  of  India  and  Burma,  except  the  arid  and  dry  regions.  Its  thick 
fleshy  pods  are  used  for  washing  the  hair  and  the  acid  leaves  are  eaten.  A.  pruinescens^ 
Kurz  For.  Fl.  i.  424,  is  a  climber  of  the  forests  of  Pegu,  extending  north  to  the  Kachin 
Hills.    A,  pseudo'Intsia,  Miq.  is  very  common  in  the  Andaman  Islands. 

The  three  chief  introduced  species  are  the  Australian  A,  Melanoxylon^  R.  Br., 
A.  dealbata^  Link,  and  A,  de  currens,  Willd.,  herein  specially  described.  Besides 
these  three  there  are  several  others  cultivated  and  more  or  less  run  wild  on  the  Nilgiris, 
the  chief  of  which  is  probably  A.  pycnantha,  Bth.,  the  **  Gblden  Wattle,"  or  "  Broad- 
leaf  Wattle,*'  which  is  the  best  species  for  tanning-bark  and  gum.  The  wood  weighs 
51 J  lbs.  per  cubic  foot.  A,  homalophyllay  Cunn.  is  the  "  Myall  wood,"  a  small  tree  with 
a  hard  dark  wood  having  the  scent  of  violets. 

The  character  of  the  woods  of  the  Indian  species  of  Acacia  is  to 
have  sharp  prominent  medullary  rays,  which  are  short  in  A,  Catechu, 
fermginea  and  modesta,  but  long  in  the  others ;  as  a  rule,  they  are 
not  well  marked  on  a  radial  section,  but  A,  leucophloea  and  arablca 
form  an  exception.     The  pores  are,  as  a  rule,  xmifonxi  m  «vZifc,\i\3iX»  Sxl 
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A.  ebumea  they  vary  from  small  to  large.  With  regard  to  their 
distribution,  two  series  may  be  distinguished.  In  the  first  series  the 
pores  are  isolated  and  enclosed  in  veiy  narrow  rings  of  softer  tissue, 
and  do  not  form  concentric  bands ;  to  this  section  belong  A.  arabica^ 
rtiodestdy  lenticularis  and  fermginea.  In  the  species  of  the  second 
series,  the  pores  are  enclosed  in  elongated  patches  of  soft  tissue, 
which  are  frequently  confluent  and  form  distinct,  though  often  irregular, 
concentric  bands.  This  section  includes  A.  lewcophlcea,  ebumea, 
Jacquemontii,  Senegal,  Latronnmy  Suma  and  Catechu.  The  Australian 
species  have  a  ditferent  structure,  and  are  all  marked  by  short 
medullary  rays.  So,  too,  the  climbing  species  differ  in  more  porous 
wood,  but  while  A.  pennata  joins  the  nrst  section  somewhat,  A.  Intsia 
similarly  joins  the  second. 

1.  A.  Farnesiana,  Willd. ;  Fl.  Br.  Ind.  ii.  293 ;  Bedd.  FI.  S^lv.  t.  52 ;  Brandis 
For.  Fl.  180 ;  Kurz  For.  Fl.  i.  420 ;  Talbot  Bomb.  List  84.  Mimosa  Farnesiana, 
Linn. ;  Roxb.  Fl.  Ind.  ii.  557.  Vern.  Wilayati  kikar,  wilayati  hahid^  pissi  ba^ulf 
giL-hikar,  Hind. ;  Qitya  hahula,  Bens;. ;  Vedda  vala^  Tarn. ;  Kusturi,  piktiimi,  oda  scUe, 
murki  tumma,  Tel. ;  JdJi,  Kan. ;  Kankar,  Mar. ;  Nanlongyaing,  Burm. 

A  thorny  shrub.  Bark  light  brown,  rough.  Wood  hard,  close- 
grained  :  sapwood  white ;  heartwood  red,  irregular.  Pores  moderate- 
sized,  single  or  in  patches  or  in  concentric  interrupted  bands  of  soft 
tissue,  often  filled  with  resin.     Medullary  rays  fine,  numerous. 

Indis^enons  in  America,  now  cultivated  all  over  India.  The  gum  is  collected  in 
Sind.    it  has  yellow,  extremely  fragrant  flowers,  from  which  a  perfume  is  extracted, 

known  as  **  Cassie.^*    It  makes  a  good  fence. 

lbs. 

P3076.    Sabathu,  Punjab 49 

0  4468,  4577.    Forest  8chool  Park,  Dehra  Ddn  (Gamble)      ...    64 
No.  5,  Ceylon  Collection,  new  (Mendis)  .....    71 

2.  A.  planlfrons,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  293 ;  Bedd.  Fl.  Sylv.  xcv. ;  Trimen 
Fl.  Oeyl.  ii.  123,  t.  35.     The  Umbrella  Thorn.     Vern.  Odai,  udai,  Tam. ;  Sale,  Tel. 

A  small  tree.  Bark  \  in.  thick,  greyish-brown,  with  horizontal 
markings.  Wood  hard  :  sapwood  white ;  heartwood  red.  Pores  small 
and  large,  enclosed  in  white  patches  of  loose  tissue,  often  subdivided 
or  in  groups,  which  again  are  often  confluent  into  irregular  concentric 
bands,  often  filled  with  resin.     Medullary  rays  fine,  numerous. 

Common  and  greji^arious  in  the  extreme  south  in  the  districts  of  Madura  and 
Tinnevelly ;  Mannar  island  and  adjoining  coast  in  Ceylon. 

This  tree  has  the  regular  umbrella  shape,  a  short  bole  with  branches  spreading 
out  and  curved  downwards,  and  is  the  characteristic  tree  of  the  region  in  which  it 
screws.  Trimen  says  that  when  in  flower  in  Mannar,  the  trees  are  covered  with  white 
blossoms  and  look  like  old  hawthorns.  The  wood  is  hard,  heavy,  and  used  for  agri- 
cultural implements  and  other  purposes,  but  most  especially  as  fuel,  for  which  it  is 
excellent,  and  is  in  regular  use  on  the  railway  (S.  Indian).  The  pods  are  used  to  feed 
cattle,  goats,  etc. 

D  3662.    Coimbatore,  Madras  (Beddome). 

8.  A.  arabiea,  Willd.;  Fl.  Br.  Ind.  ii.  293 ;  Bedd.  Fl.  Sylv.  t.  47  ;  Brandis  For. 
Fl.  180.  Talbot  Bomb.  List  84 ;  Trimen  FL  Ceyl.  122.  Mimosa  arabiea,  Roxb.  Fl. 
Ind.  ii.  557.  The  Babdl  tree.  Vern.  Kikar,Th.;  Babhar,  kalikikar,  Sind;  Bab&l, 
habur.  Hind. ;  Oahur  bakar,  Sonthal ;  Babola,  Mai  Pahari ;  Karuvelam,  Tam. ;  TumOy 
nella  luma,  Tel. ;  Gobli,  jaii,  karrijdli,  Kan. ;  Ramakantha,  Bombay. 

A  moderate-sized  or  large  tree.  Bark  dark  brown,  rough.  Wood 
hard :  sapwood  large,  whitish ;  heartwood  pinkish- white,  turning  red- 
disb'hrown  on  exposure,  mottled  with  dark  streaks.     Pores  moderate- 


MIMOSEiE  293 

sized,  sometimes  large,  ovaJ  and  subdivided,  in  patches  of  pale  loose 
tissue,  which  are  occasionally  confluent  in  more  or  less  regular  but 
iLsually  interrupted  concentric  rings.  Medullary  rays  fine  and  mode- 
rately broad,  short,  numerous,  unequally  distributed,  conspicuous  on 
a  radial  section. 

Probably  wild  in  Sind,  Rajputana,  Guzerat  and  the  N.  Deccan;  cultivated  and 
self-sown  in  the  drier  regions  of  India,  but  not  found  in  the  wet  country.  It  is 
common  in  the  lower  valley  of  the  Ganges,  in  the  Deccan  and  Carnatic,  and  especially 
affects  black  cotton  soil,  old  tank  beds  in  South  India,  and  mounds  among  the  fields  of 
the  rice  country.  It  is  usually  gregarious  in  patches  of  forest,  or  else  scattered  in 
ttingle  trees  or  small  groups. 

A  very  important  tree  in  arid  and  dry  regions  and  on  suitable  soil,  giving  a 
valuable  wood,  bark,  pods  used  in  taDuing  and  other  products;  and  the  forests  of 
it  are  consequently  carefully  treated,  made  into  Beserves  and  worked  systematically. 
Among  such  Forest  Beserves  may  be  mentioned  those  of  Sind,  which  supply  fuel  to 
the  railways  and  steamers  on  the  Indus ;  the  Babiil  **  bans  "  of  Berar  and  the  Bombay 
Presidency  and  Hyderabad;  and  the  Babul  forests  of  the  Kistna  District  and  a  few 
other  places  in  the  Madras  Presidency.  Reproduction  is,  however,  often  difficult ;  for, 
though  the  tree  comes  up  freely  self-sown,  it  often  disappoints  the  forester  on  areas 
where  it  is  regularly  worked.  In  Sind  the  seeds  are  found  to  be  regularly  destroyed 
by  insects,  so  that  those  which  have  passed  through  goats  germinate  best  (Schlich). 
A  common  practice  in  some  parts  is  to  park  goats  in  the  forest  and  feed  them  on  the 
pods ;  the  seeds  pass  undigested,  but  in  a  better  condition  for  germination.  It  coppices 
well,  and  may  be  grown  from  cuttings.  It  does  not  grow  to  a  very  large  size :  Brandis 
mentions,  however,  trees  at  Jacobabad  which  reached  50  to  60  ft.  in  height,  with 
a  girth  of  6  to  8  ft.,  and  that  in  less  than  thirty  years ;  and  Fagan  speaks  of  one  at  Pand- 
harpar  80  ft.  high  and  14  ft.  in  girth.  Ordinarily,  in  Sind,  it  reaches  4  ft.  girth  in 
thirty-five  and  6  ft.  in  fifty-five  years,  and  in  the  Punjab  2 J  ft.  in  twelve  and  5  ft. 
in  about  thirty  years  (Brandis).  Minniken  reported  the  rate  of  growth  in  the  Delhi 
Bela  plantation  as  about  2  ft.  girth  at  1^  years,  and  an  average  of  2*3  rings  per  inch 
of  radius,  which  is  very  fast.  Mr.  Lushington's  experiments  in  Guntur  (*'Ind. 
Forester,"  xxi.  252,  with  an  interesting  account  of  the  method  of  working  Babul 
forests)  gave  10  years,  7  in.  girth ;  15  years,  14  in. ;  20  years,  19 J  in. ;  25  years,  25  in. ; 
30  years,  34  in.,  and  35  years,  43  in.,  which  latter  is  equivalent  to  about  5  rings  per 
inch.  The  forest  was  being  worked  in  "coppice  under  standard'*  on  a  rotation  of 
twenty  years  for  fuel  and  fencing  thorns.  On  the  growth  of  Babul  and  its  cultivation 
and  treatment  in  the  Bombay  Presidency,  Mr.  R.  Fagan's  paper  in  **  Ind.  Forester," 
X.  393,  441,  is  also  recommended  for  study.  It  is  called  "  The  Babul  Meadows  of  the 
Sholapur  District;"  he  gives  a  full  account  of  the  tree,  and  the  origin  of  the 
"  meadows,"  with  his  views  on  treatment  and  reproduction. 

Weight :  Cunningham  gives  54  lbs. ;  Skinner,  No.  3,  54  lbs. ;  J.  L.  Stewart,  48  lbs. ; 
our  specimens  give  an  average  of  54  lbs.  Cunningham's  five  Gwalior  experiments 
with  bars  2'  x  1"  X  1"  gave  P  =  875 ;  Skinner  gives  884.  The  wood  is  very  durable 
if  well  seasoned.  It  is  used  extensively  for  wheels,  well-curbs,  sugar  and  oil-presses, 
rice-pounders,  agricultural  implements  and  tool-handles.  In  Sind  it  is  largely  used  for 
boat-building,  rafters  and  for  fuel ;  also  occasionally  for  railway  sleepers  (Brandis). 
It  is  a  good  fuel,  but  some  of  the  railways  object  to  it,  the  drivers  saying  that  in 
combustion  the  products  injure  the  boilers.  However,  it  is  believed  that  no  such 
difficulty  has  occurred  on  the  North-Western  Railway,  which  burns,  or  used  to  burn, 
much  of  it.  An  analysis  of  the  ashes  gave  0*84  lb.  out  of  100  lbs.  ^steam-dry  wood, 
and  out  of  this  0'69  lb.  was  calcium  carbonate.  The  gum,  which  is  similar  to  gum 
arable,  is  largely  collected  and  used  in  native  medicine,  and  in  dyeing  and  cloth- 
printing.  In  Sind  and  Guzerat  large  quantities  of  lac  are  collected  on  it.  The  bark  is 
used  for  dyeing  and  tanning,  and  is  a  powerful  astringent ;  a  decoction  of  it  may 
bo'used  as  a  substitute  for  soap.  The  pods  also,  when  unripe,  are  astringent,  and  are 
used  to  make  ink,  and  in  Africa  for  tanning ;  they  are  given  as  fodder  to  cattle,  sheep 
and  goats.  The  branches  and  leaves  are  also  used  for  fodder,  and  the  thorny  boughs 
to  fence  fields. 

The  Babdl  is  one  of  the  trees  attacked  and  injured  by  Fachydissue  holosericeus, 
Fabr.,  a  Cerambycid  beetle  which  bores  large  holes  in  the  wood.    It  is  also  damaged 
when  young  by  Ccelosterna  spinator,  Fabr.,  a  beetle  which  resombVea  \*\ift^^  ^t^\ftx, 
C.  scahrata,  Fabr. 
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Babul  is  largely  cultivated  in  the  Punjab  and  Sind,  but  it  suffers  much  from  frost. 
It  is  useful  as  an  avenue  tree  in  places  where  other  trees  would  not  grow,  but  it  has,  on 
the  one  hand,  the  disadvantage  of  being  attacked  by  the  caterpillar  of  a  moth  {Kumli 
puchi  in  Madras  common  talk),  which  lets  itself  down  by  a  thread  from  the  branches, 
and  if  it  falls  on  the  skin  causes  intolerable  itching ;  and  on  the  other,  the  advantage 
of  being  shady  in  the  hot  season  when  so  many  other  trees  are  bare. 

lbs. 

P  1198.    Madhoptir,  Punjab  (F.  Halsey) 58 

P    890.     Miiltin  (Baden-Powell) 49 

P  1379.     Miani  Forest,  Sind 56 

P    440.    Ajmere — 

C    843.     Amraoti,  Berar  (Drysdale) 56 

D  1051.     Salem,  Madras  (Beddome) 56 

D  3853.     Gooty,  Anantapur,  Madras  (Lodge) 56 

D  4017.    Collegal,  Coimbatore  (Peet) 49 

No.  1,  Salem  Collection 50 

Nordlinger's  Sections,  vol.  11. 

I  have  not  attempted  to  discuss  here  the  well-known  varieties  of  the  tree.  Of 
these  there  are  three  chief  ones — Telia,  with  blackish  bark  and  short  thorns ;  Kaoria, 
with  grey  bark  and  long  white  spines  ;  and  Bamkanta,  with  fastigiate  branches  (F.  B. 
Dickenson,  "  Notes  on  the  Flora  of  Berar,"  1894). 

4.  A.  eburnea,  Willd. ;  Fl.  Br.  Ind.  ii.  293 ;  Bedd.  Fl.  Sylv.  xcv. ;  Brandis  For. 
Fl.  183 ;  Talbot  Bomb.  List  85 ;  Trimen  Fl.  Ceyl.  ii.  124.  Mimosa  eburnea,  Roxb. 
Fl.  lod.  ii.  558.  Vem.  Bhes  babul,  Grarhwal ;  Pahari  hikar^  Dehra  Dun ;  Marmati, 
Dekkan  ;   Udai  vel,  kal  udai,  Tam. 

A  small  deciduous  tree.  Bark  rough,  dark  grey.  Wood  hard, 
yellowish- white,  often  with  a  red  heart  wood.  Pores  moderate-sized 
and  large,  often  oval  and  subdivided  into  compartments,  enclosed  in 
wavy  and  irregular  concentric  bands  of  soft  tissue,  which  are 
frequently  interrupted.  Medullary  rays  fine  and  moderately  broad, 
wavy,  prominent  in  the  bands  of  darker  and  finer  tissue,  which 
alternate  with  the  soft  ones. 

Sind  and  the  Suliman  Ranp:eup  to  3000  ft.  or  more;  Outer  Himalaya  and  sub-Hima- 
layan tract  to  Kumaon  and  Oudh ;  Berar,  the  Deccan  and  Camatic,  abundant  about 
Salem ;  dry  regions  of  the  North-East  of  Ceylon ;  often  on  black  cotton  soil. 

A  pretty  tree,  with  pink  or  yellow  flowers,  nowhere  very  common.  The  wood  is 
not  used  except  as  fuel.  Weight  about  54  lbs.  per  cubic  foot.  The  tree  often  has,  as 
discovered  by  Mr.  K.  C.  Wroughton,  its  twigs  attacked,  in  the  Poena  District,  by  a 
fungus,  JEddium  esculentum,  Bard.  The  fungus  forms  a  swelling,  and  this  is  eaten 
by  the  natives. 

Ibe. 

O  4513.    Saharanpur  Siwaliks  (Gamble) 52 


0  4467.    Forest  School  Park,  Dehra  Ddn 
C    844.    Amraoti  Reserve,  Berar  (Dryndale)     . 
C  3961.    Bhadrachalam,  Upper  Godavari  (Gamble) 
D  4022.    Coimbatore  (Feet)      .... 
D  4335.     Raviir  Forest,  Nellore  (Brougham)    . 
Nordlinger's  Sections,  vol.  9. 


74  (wet) 


52 
50 
62 
52 


5.  A.  Jacquemontii,  Benth. ;  Fl.  Br.  Ind.  ii.  293 ;  Brandis  For.  Fl.  183 ;  Talbot 
Bomb.  List  85.  Vern.  Hanza,  Afgh. ;  Kikar,  babul,  bamul,  Pb. ;  Murmutti,  Berar ; 
Batabouli,  Guz. ;  Baonli,  Merwara  ;  Gnlli  bouli,  Jeypore. 

A  bushy,  thorny  shrub.  Bark  thin,  smooth,  greyish-brown. 
Wood  white  or  yellowish-white,  hard.  Annual  rings  marked  by  a 
dark  line.  Pores  scanty,  moderate-sized  to  large,  in  patches  of  light 
loose  tissue  which  are  concentrically  arranged  and  sometimes  join. 
Medullary  rays  irregular,  fine  or  moderately  broad,  sharply  defined. 
Pry  region  of  the  Punjab,  Sind,  Rajputana  and  Guzerat,  extending  to  the  Suliman 
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range  and  Lower  Himalaya  west  of  the  Jhelum  up  to  3000  fL ;  usually  along  water- 
courses and  in  ravines. 

The  branches  are  used  for  fodder,  and  the  bark  of  the  root  in  the  distillation  of 
spirits.     Growth  about  10  rings  per  inch  of  radius. 

P  4832.     Montgomery  District,  Punjab  (Munshi  Fazl-ud-din). 

6.  A.  leucophlSBa,  Willd.;  Fl.  Br.  Ind.  ii.  294;  Bedd.  Fl.  Sylv.  t.  48;  Brandis 
For.  Fl.  184,  t.  27;  Kurz  For.  Fl.  i.  421 ;  Talbot  Bomb.  List  85  ;  Trimen  Fl.  Ceyl.  ii. 
125.  Mimosa  leucophlaea^  Roxb.  Fl.  Ind.  ii.  558.  Vern.  BerUy  raunj,  kar(r,  nimhar, 
rtnga,  rinj\  rohani,  jhind,  safed  kikar^  Hind.;  Arinj,  Rajputana;  Baundra,  ranjra, 
Banswara ;  Itinjra,  Kurku  ;  Renuja^  Bijeragogarh  ;  Tumma,  reunja,  rinja,  Gondi . 
Gioaria,  Uriya ;  Goiri,  Kbond ;  Hewar,  Mar. ;  Baribawal,  Giiz. ;  Velvaylam,  vel-vaghu 
Tarn. ;  Telia  tuma,  harwar,  Tel. ;  Bilijdli^  topal,  naihela,  Kan. ;  Katu  andara,  maJni- 
andara^  Gingh. ;  Tanaung,  Burm. 

A  moderate-sized  or  large  deciduous  tree.  Bark  J  in.  thick  : 
colour  varying  with  age,  grey  and  smooth  when  young;  dark  brown, 
almost  black  and  rough  when  old ;  exfoliating  irregularly  in  patches 
and  strips.  Wood  hard;  sapwood  large;  heartwood  reddish-brown 
or  nearly  brick-red,  with  lighter  and  darker  streaks.  Pores  moderate- 
sized,  uniformly  distributed,  in  patches  or  short  irregular  concentric 
belts  of  pale  soft  tissue,  alternating  with  dark-coloured  firm  tissue. 
MedvUary  rays  white,  fine  and  moderate-sized,  often  slightly  bent. 

Plains  of  the  Punjab  from  Lahore  to  Delhi ;  Siwalik  Hills  from  the  Ravi  to  the 
Ghtnges ;  Rajputana,  Central,  Western  and  Southern  India ;  dry  forests  of  Prome  in 
Burma ;  dry  region  of  Ceylon. 

A  common  and  rather  conspicuous  but  not  handsome  tree,  common  in  most  dry 
forests.  The  wood  is  good,  seasons  well,  and  takes  a  good  polish ;  is  strong  and  tough, 
but  often  eaten  by  insects.  It  gives  an  excellent  fuel.  The  bark  has  been  eaten  iu 
times  of  scarcity ;  it  is  used  in  distillation  of  palm  spirits  to  precipitate  by  its  tannin 
the  albumen  in  the  palm  juice.  It  gives  a  fibre  for  nets  and  coarse  cordage.  The  young 
pods  and  seeds  are  eaten,  and  the  gum  used  in  native  medicine.  Skinner  gives  (No.  5) 
W  =  55  lbs.,  P  =  861 ;  O'Connell  gives  W  =  66  lbs. ;  R.  Thompson  58  lbs.,  and  the 

C.P.  List  of  1873  45  lbs. ;  the  specimens  an  average  of  55  lbs. 

Ibe. 

P    947.     Lahore  (Baden-Powell) 50 

C  1118.     Ahiri  Reserve,  Q.P.  (R.  Thompson) 59 

C  3506.     Khurdha  Forests,  Orissa  (Gramble) — 

D  4011.     Cuddapah  Forests  (Higgens) 56 

7.  A.  Suma,  Buch.;  Fl.  Br.  Ind.  ii.  294;  Brandis  For.  Fl.  187 ;  Kurz  For.  Fl.  i. 
421 ;  Talbot  Bomb.  List  85.  Mimosa  Suma,  Roxb.  Fl.  Ind.  ii.  563.  Vern.  Saikanta, 
Beng. ;  Mugli,  Kan. ;  Kumtia,  Pertabgarh ;  Dhaula  khejra,  Banswara ;  Goi'dUoy 
Mandvi ;  Son  kairi,  Dangs  ;  Kamiiya,  Mar. ;  Gonharea,  khoiru,  sem^  Uriya  (?). 

A  small  tree.  Bark  white  or  greyish-white,  smooth,  peeling  ott' 
in  small  papery  flakes  and  marked  at  intervals  by  horizontal  patches 
of  darker  colour.  Wood  dark  brown,  smooth,  very  hard  and  heavy, 
close-grained.  Pores  small,  enclosed  in  pale  rings,  single  or  occa- 
sionally joined  in  concentric  lines.  Medullary  rays  fine,  fairly 
numerous. 

Bengal,  Orissa  and  the  Circars,  common  ;  Assam  and  Sylhet ;  N.  Kanara  and  the 
S.  Mahratta  country  ;  Deccan  and  Carnatic ;  Upper  Burma  (Kurz). 

A  tree  similar  to,  and  closely  allied  to,  A.  Catechu,  but  at  once  recognized  by  its 
white  bark.    Like  that  species  it  gives  cutch,  and  the  bark  is  used  for  tanning. 

Skinner,  No.  10,  gives  W  =  77  lbs.,  P  =  801. 

lbs. 

C  1308, 1310.     Gumsiir  Forests,  Ganjam  (Dampier)    .        .        .75  and  76 
(In  Ed.  1,  p.  154,  these  were  doubtfully  identified  only,  but  3ls  \\ie  U««  \"&  n^\^ 
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common  in  Gumsur,  and  the  wood  cannot  belong  to  A.  Catechu  or  A,  leucophlcea,  the 
other  common  forest  species,  I  feel  that  the  identification  is  most  probably  correct.) 

8.  A.  Catechu,  Willd. ;  Fl.  Br.  Ind.  ii.  295  ;  Brandis  For.  FI.  186 ;  Kurz  For.  FL 
i.  422 ;  Gamble  Darj.  List  32 ;  Bedd.  Fl.  Sylv.  t.  49 ;  Talbot  Bomb.  List  85.  A,  Sundra, 
DC;  Fl.  Br.  Ind.  ii.  295.  Bedd.  Fl.  Sylv.  t.  50;  Talbot  Bomb.  List  85 ;  Trimen  Fl. 
Ceyl.  ii.  125.  Mimosa  catechuoides^  M,  Catechu^  M.  Sundra,  Roxb.  Fl.  Ind.  ii.  562. 
The  Cutch  tree.  Vem.  Khair,  Hind. ;  Khoira,  koir^  Ass. ;  Khoiru,  Uriya ;  Karan- 
gallif  bdgd,  othalei.  Tarn. ;  Sandra,  nalla  sandra,  Tel. ;  Khair,  kaderi.  Mar. ;  Kagli, 
ca^hu,  Kan. ;  Bat  kihiri,  Cingh. ;  Sha,  Burm. 

The  difficult  question  of  the  varieties  of  the  Khair  has  practically  been  decided  by 
Dr.  Prain  in  Joum.  As.  Soc.  Beng.  Ixvi.  ii.  508.  He  agrees  that  the  three  species  of 
Roxb.  are  varieties  of  A,  Catechu,  and  that  A.  Suma  is  distinct.  The  three  varieties 
are : — 

(1)  Van  Catechu,  Punjab,  N.-W.P.,  C.P.,  Behar,  Circars,  rare  in  Burma.    Calyx, 

petals  aud  rachis  of  leaves  hairy. 

(2)  Var.  catechuoides,  Bengal,  Sikkim,  Assam,  common  in  Burma.     Calyx  and 

petals  glabrous,  rachis  of  leaves  puberulous. 

(3)  Var.   Sundra,  Deccan,  Carnatic,  Rajputana,  W.  India,  U.  Banna.     Calyx, 

petals  and  rachis  of  leaves  glabrous. 

The  distribution  is  taken  from  an  examination  of  over  100  specimens  in  the  Calcutta 
Herbarium. 

A  moderate-sized,  gregarious,  thorny,  deciduous  tree.  Bark  dark 
grey  or  greyish-brown,  rough,  exfoliating  in  long  narrow  strips. 
Wood  very  hard :  sapwood  yellowish-white ;  heartwood  either  dark 
or  light  red.  The  wood  grown  in  the  Himalayan  valleys  shows  the 
annual  rings  marked  by  a  whitish  line  and  by  a  large  number  of 
pores  in  the  spring  wood.  Pores  moderate-sized  and  large,  often  sub- 
divided, occasionally  in  radial  groups  of  2  or  3,  and  surrounded  by 
narrow  rings  of  soft  tissue,  which  areoften  joined  and  form  interrupted 
concentric  bands ;  they  are  frequently  filled  with  a  white  substance, 
are  fairly  uniformly  distributed,  and  are  distinctly  marked  on  a 
longitudinal  section.  MedvUary  rays  short,  moderately  broad, 
numerous,  bent  where  they  touch  the  pores,  which  are  often  larger 
than  the  space  between  two  medullary  rays. 

Common  in  most  parts  of  India  and  Burma,  extending  in  the  sub-Himalayan  tract 
westwards  to  the  Indus,  and  ascending  to  3000  ft.  in  the  valleys;  dry  region  of 
Ceylon,  where  scarce.  In  Burma  it  reaches  N.  Lat.  23 J°  on  the  Irrawaddy^  and  23°  on 
the  Chindwiu. 

The  Khair  is  a  very  important  Indian  Forest  tree,  partly  for  its  timber,  but  most 
of  all  for  the  'astringent  products  which  it  gives,  kdth  la  Northern  India,  and  cutch 
in  Burma.  Id  India  it  is  sometimes  gregarious,  sometimes  sporadic.  When  sporadic, 
it  occurs,  as  may  be  readily  seen  on  such  a  type  area  as  the  Siwaliks  of  Saharanpur, 
mixed  with  other  trees  of  the  dry  deciduous  forest.  It  reproduces  readily  from  seed  or 
in  coppice,  and  is  very  useful  in  quickly  reclothing  bare  slopes  and  patches,  but  in 
such  cases  it  is  rarely  of  large  size,  and  usually  presents  the  appearance  of  a  small, 
rather  stunted  tree.  When  gregarious,  it  is  found — ^like  the  Sissoo,  and  often  in  its 
company,  though,  strangely  enough,  the  two,  though  growing  in  the  same  neighbour- 
hood, prefer  to  keep)  apart— on  newly  raised  banks  in  the  beds  of  torrential  streams, 
like  the  upper  courses  of  the  Ganges  and  others  flowing  from  the  Himalaya. 
The  seed  itself  is  rather  heavy,  but  though  the  pod  is  speedily  dehiscent,  the  funicle 
is  strong,  so  that  pod  and  seeds  get  washed  down  and  the  seeds  rubbed  ofif  among 
the  sand  and  boulders  of  newly-thrown-up  islands  and  banks.  There  they  ger- 
minate and  gradually  grow,  each  year  lengthening  their  roots,  and  each  year  covered 
somewhat  with  an  increasing  amount  of  silt,  so  that,  as  with  Sissoo,  it  is  usual 
to  see  the  forest  in  terraces,  the  older  trees  on  the  highest,  the  youngest  plants  on 
the  lowest  and  latest  deposited.  As  again  with  the  Sissoo,  Khair  forests  are  liable 
to  1%  washed  away,  and  regeneration  by  seed  under  the  parent  trees  rarely  happens. 
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An  old  gregarious  river-bed  Ehair  forest  rarely  shows  a  seedling  of  its  own  kind, 
Khair,  like  also  Sissoo,  preferring  a  clear  bed  for  germination ;  and  consequently,  as  is 
well  explained  by  Eardley-Wilmot  in  "Stray  Leaves,"  **lnd.  Forester,'*  vol.  xxv. 
Appx.,  the  retention  of  mature  trees  in  working  is  not  necessary ;  the  new  growths 
require  no  treatment  except  protection,  as  they  thin  themselves,  and  thinnings  for 
timber  are  best  omitted,  as  the  chief  product  is  not  wood,  but  an  extract,  and  as  it 
is  often  important  to  keep  the  growth  dense  in  order  to  prevent  erosion.  Artificial 
reproduction,  if  advisable,  is  best  done  by  sowings,  transplants  giving  very  poor  results ; 
in  Burma,  where  the  cutch  industry  is  very  important,  such  sowings  have  been  largely 
made,  with  fair  success ;  but  in  Burma  the  growth  is  more  sporadic  than  gregarious, 
the  trees  larger,  and  natural  regeneration  usually  sufficient  with  a  little  help  in  giving 
l^t.  In  Burma,  thus,  the  "Sha"  forests  may  be  either  gregarious  or  sporadic. 
Tonally  the  tree  occurs  sporadically  in  dry  forests,  often  on  calcareous  sandstone,  or 
on  dry  ridges  with  bamboos,  and  mixed  with  other  trees  of  the  same  requirements, 
such  as  Acacia  leucophloea,  Fentacme  siamensis,  etc.,  and  sometimes  Teak  :  but  some- 
times the  "  Sha  "  gradually  gets  the  supremacy  and  becomes  gregarious,  especially  in 
the  Prome  and  adjoining  Districts  (see  Kurz  For.  Fl.  i.  xxiv.). 

Sha  trees  are  considered  exploitable  as  soon  as  they  reach  a  diameter  of  1  ft.,  but 
with  a  view  to  regeneration  and  the  maintenance  of  the  forest,  it  is  usual  to  prescribe 
that  the  trees  shaU  not  be  felled  till  they  reach  18  in.  girth.  The  manufacture  of  cutch 
is  not  carried  out  by  Government,  but  the  right  to  cut  and  boil  is  sold  annually  for 
fixed  areas,  and  it  has  not  been  found  possible  to  fix  the  annual  yield  by  material,  so 
that  the  Working  Plan  is  by  area,  and  the  usual  interval  between  successive  fellings  is 
thirty  years.  After  the  trees  have  been  felled  and  utilized,  the  area  is  sown  with 
seedy  the  reproduction  of  which  is  usually  found  to  be  excellent. 

The  growth  of  Khair  is  moderately  fast :  Himalayan  specimens  show  5  rings  per 
inch  of  radius,  and  a  specimen  from  the  forest  in  the  bed  of  the  Mahanadi,  Darjeeling 
Terai,  showed  24  rings  on  6^  in.,  or  3'8  rings  per  inch,  which  is  fast. 

Weight:  Skinner,  No.  11  (^.  Sundra),  gave  W  =  81  lbs.,  P  =  915;  Cunningham's 
experiment,  with  bars  2'  x  1"  x  1"  from  Gwaliorgave  W  =  70  lbs.,  P  =  779;  Brandis, 
in  his  Burma  List  of  1862,  gives  two  varieties,  Nos.  29  and  30,  with  56  and  70  lbs. 
respectively;  K.  Thompson  gives  75  lbs.;  the  C.P.  List  of  1873  gives  79  lbs.;  H.  H. 
CUonnell,  in  1886,  with  Coimbatore  wood,  found  W  =  67 J,  a  =  0*00748 ;  the 
average  of  the  specimens  examined  63  lbs.  We  may  take  65  lbs.  per  cubic  foot  as 
the  fairest  general  average  weight. 

The  wood  seasons  well,  takes  a  fine  polish,  and  is  extremely  durable.  It  is  not  attacked 
by  white  ants  or  by  teredo.  It  is  used  for  rice-pestles,  oil  and  sugar-cane  crushers, 
agricultural  implements,  bows,  spear  and  sword  handles  and  wheelwrights'  work.  In 
Burma  it  is  used  for  house-posts,  and  very  largely  used  as  firewood  for  the  steamers  of 
the  Irrawaddy  flotilla.  It  has  been  found  good  for  railway  sleepers,  and  it  is  probably 
only  the  smallness  of  the  tree  and  the  consequent  waste  in  cutting  up  that  has 
prevented  its  more  general  use.  A  number  of  sleepers  were  cut  for  the  Northern 
Bengal  State  Bail  way  in  1876,  but  the  result  is  not  recorded. 

The  chief  product  of  the  tree  is  Catechu,  an  important  Catechol  tan.  In  Northern 
India,  under  careful  preparation,  it  is  produced  in  the  form  of  "A'a^/i,"  a  pale 
cinnamon-coloured,  biscuit-like  substance,  which  is  valued  as  an  astringent  for  chewing 
with  betel  and  fetches  a  comparatively  high  price.  This  substance  is  found  to  be  best 
given  by  those  trees  that  have  much  white  substance  in  the  pores  of  the  wood  (see 
description  of  wood),  and  is  obtained  by  cutting  the  wood  into  chips  and  then  placing 
them  in  a  sieve  inside  a  boiler  with  water  below.  As  the  water  boils  the  steam  passes 
through  the  chips  and  extracts  the  Kath,  which  is  taken  ofi'  as  a  sediment  and  dried. 
Kath  is  not  soluble  in  water.  In  Burma  and  in  other  parts  of  India  the  product  of 
the  tree  is  *'  Cuich,^  which  is  a  black  shining  extract,  soluble  in  water,  and  used  as  a 
tanning  material,  and  exported  to  Europe  for  that  purpose.  The  system  of  preparation 
is  not  so  careful,  and  the  ordinary  red  wood  is  usually  employed.  The  manufacture 
of  these  two  products  has  been  much  under  discussion  of  recent  years,  and  much  has 
been  written  on  the  subject,  while  both  products  have  been  prepared  experimentally 
at  Dehra  Ddn.  For  information  on  Catechin,  which  is  a  crystalline  substance  extracted 
from  the  Cutch  tree  wood,  and  on  its  value  as  a  dye,  see  Agric.  Ledger,  No.  35  (1896). 
For  full  information  regarding  "  Kath  "  and  "  Cutch,"  see  Agric.  Ledger,  Nos.  1  (1895) 
and  2  (1896). 

An  analysis  of  the  ashes  of  the  wood  gave  1*18  lbs.  of  ash  out  of  100  lbs.  of  atQa.mr 
dry  woody  and  of  this  'as  much  as  0*83  was  calcium  carbonate.    l^Wvt  v^oodi  \^  ^Vi^^ 
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an  excellent  fuel,  and  a  very  good  charcoal  tree,  being  preferred  in  Northern  India  to 
all  others  for  burning  lime.  Well-made  charcoal  ought  to  be  about  20  to  25  per  cent, 
in  weight  of  the  wood  used. 

The  Khair  tree  is  attacked  by  the  Buprestid  beetle,  Belionota  scutellariSy  Fabr. ; 
and  by  the  Gerambycid  beetle,  Stromatium  harbatum,  Fabr.,  which  usually  attacks 
Teak  ;  while  the  sapwood  of  logs  is  deeply  tunnelled  by  a  Bostrichid  beetle,  Synoxilon, 
sp.,  which  was  discovered  in  specimens  in  the  Forest  School  Collection  at  Dehra.  In 
the  Dehra  Diin  and  Saharanpur  Siwaliks,  one  of  the  chief  enemies  of  the  Khair  is  the 
porcupine,  Eystrix  leucura,  Sykes,  which  eats  the  bark  off  even  quite  big  trees,  partly 
or  wholly,  and  so  badly  damages  or  even  kills  them.  The  parasite  Loranthus  longi- 
Jhrus  is  often  found  on  Khair.  Babu  U.  N.  Kanjilal  says  that  the  wood  is  never  used 
for  hoQse-building  in  Dehra  Diin  and  Saharanpur,  owing  to  a  superstition  against  it. 

In  Ed.  1  of  this  work,  it  was  shown  how  the  specimens  examined  came  under  two 
categories :  (1)  ordinary  wood,  brick-red  in  colour,  and  (2)  darker  harder  wood,  red- 
brown  in  colour.  The  woods  agree  fairly  in  locality  with  the  varieties  of  Roxburgh, 
and  may  here  be  so  enumerated. 


Var.  1.  Catechu, 

H  938. 
P  604. 
P  1196. 


Hazara,  Punjab  (Baden-Powell) 
Kangra,        „     (Pengelly)       . 
Madhopur,  „     (F.  Halsev)    . 
P      98.     Sutlej  Valley,  Punjab,  2000  ft. 

P     465.     Ajmere 

O     255.     Garhwal  (1868)       . 
C  2758.    Moharli  Reserve,  C.P.  (Brandis) 
E    665.     Rakti  Forest,  Darjeeling  Terai  (Maoson) 
E  2356.    Mahanadi  Forest,         „  (Gamble) 

Nordlinger's  Sections,  vol.  9. 

Var.  2.  catechuoides. 


lbs. 

54 
63 
63 

53 
64 
59 
48 


C  189. 
C  203. 
E  625. 
E  2355. 
B  1454. 


Mandla,  C.P.  (1866) 


Bamunpokri,  Darjeeling  Terai  TManson) 
,»  »  fy  (Gamble) 

Prome,  Burma         .... 


Var.  3.  Sundra. 


59 
63 
69 
70 
75 


62 


C  3526.     Khurdha  Forests,  Orissa  (Gamble) 

D4139.     Sandiir  Hills,  Bellary  (Stafford) 72 

No.  2,  Salem  Collection 76 

No.  3420  is  a  piece  of  hard,  dark  red  wood,  resembling  var.  catechuoides  in  appear- 
ance and  structure.  It  was  obtained  from  the  excavations  made  at  Prince's  Dock, 
Bombay  (sec  **  Indian  Forester,'*  vol.  vi.  p.  108),  and  must  be  of  very  great  age. 

9.  A.  ferPUginea,  DC ;  Fl.  Br.  Ind.  ii.  295 ;  Bedd.  Fl.  Sylv.  t.  51 ;  Brandis  For. 

F1.185;  Kurz  For.  Fl.  i.  423 ;  Talbot  Bomb.  List  85  ;  Trimen  Fl.  Ceyl.  ii.  126.   Minwsa 

ferruginea,  Roxb.  Fl.  Ind.  ii.  561.     Vern.  Kaiger,  Panch  Mehals ;  Son  khair,  mfed 

khair y  hrahmani kJiair,  Berar ;  Kar  khair j  Gondi ;  Phandra  khair ^  Mar. ;  Te6ri  khair ^ 

Bhfl ;  Banni,  Kan. ;   Vdvelam,  Tam. ;  Ansandra,  tella  tuma,  wuni,  Tel. 

A  large  deciduous  tree.  Bark  i  in.  thick,  rough.  Wood  very 
hard,  harder  than  that  of  A.  Catechu:  sapwood  large,  yellowish- 
white;  heartwood  olive-brown.  Poises  moderate  -  sized,  generally 
single,  in  small  rounded  patches  of  soft  tissue,  which  are  only  some- 
times confluent.     MednUary  rays  short,  pale,  numerous,  fine. 

Northern  Circars,  Deccan  and  Carnatic ;  Berar,  Panch  Mehals,  Konkan,  Guzerat ; 
Burma  (doubtful) ;  dry  country  of  Ceylon. 

A  prettier  tree  than  A,  Catechu,  The  wood  is  used  for  building,  carts  and  agri- 
cultural implements.  Skinner,  No.  4,  gives  W  =  60  lbs.,  P  =  798 ;  specimens  examined 
give  70  to  73  lbs. 

^  lbs. 

C    872.    Bairagarh  Reserve,  Berar  (Drysdale) 70 

D1081.     N.  Arcut  (Beddome)        . 73 
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10.  A.  Senegal,  Willd. ;  Fl.  Br.  Ind.  ii.  295 ;  Talbot  Bomb.  List  85.  A.  mpeatHs, 
Stocks ;  Brandis  For.  Fl.  184:.     Vern.  Khor,  Sind ;  KHmta,  Rajputana. 

A  small  tree.  Bark  thin,  smooth,  pale  greenish-grey,  yellowish 
under  the  broad  dark  flakes  which  peel  off.  Wood  hard :  sapwood 
yellowish-white  ;  heartwood  nearly  black,  irregular.  Pores  moderate- 
sized  to  large,  scanty,  in  large  concentric  or  interrupted  patches  of 
li^ht  tissue.  Medullary  rays  fine,  white,  moderately  numerous,  bent 
where  they  touch  the  pores. 

Dry  rocky  hills  in  Sind  and  the  Punjab ;  Northern  Aravali  hills  and  other  parts 
of  Rajputana;  west  and  south  to  Africa. 

A  small  thorny  tree,  giving,  it  is  believed,  the  true**  gum  arable  "  of  commerce,  but 
uncommon  in  India,  so  that  the  trade  is  small.  The  wood  is  used  for  weavers*  shuttles. 
As  real  gum  arable  is  now  a  valuable  product,  it  is  possible  that  the  cultivation  of  this 
tree  on  waste  lands  in  the  Punjab,  Sind  and  Rajputana  would  be  profitable. 

O4803.    Forest  School  Park,  Dehra  Diin  (Gamble)        ....    57 
P  4830.    Ajmere  (Lala  Har  Swanip) 54 

11.  A.  modesta.  Wall. ;  Fl.  Br.  Ind.  ii.  296  ;  Brandis  For.  Fl.  185.  Mimom  du- 
moaa,  Roxb.  Fl.  Ind.  ii.  559.  M.  ohovata,  Roxb.  l.c,  561.  Vern.  Palosa,  Afg. ; 
Fhfdahi,  Pb. 

A  thorny,  moderate-sized,  deciduous  tree.  Bark  rough,  with  a 
multitude  of  narrow  irregular  cracks.  Wood  extremely  hard,  harder 
than  that  of  A,  Catechol:  sapwood  large,  white,  perishable;  heart- 
wood  dark  brown,  with  black  streaks.  Pores  moderate-sized,  some- 
times joined  by  narrow,  very  faint  bands  of  white  tissue.  MedvUa/ry 
rays  fine,  white,  short. 

Suliman  and  Salt  Ranges,  sub-Himalayan  tract  between  the  Indus  and  the  Sutlej, 
and  the  northern  part  of  the  Punjab  plains. 

Growth  slow.  Weight,  according  to  Dr.  J.  L.  Stewart,  55  lbs. ;  the  specimens 
vary  from  67  to  72 ;  average  69  lbs.  A  most  beautiful  wood,  strong  and  durable ; 
valuable  for  cart-wheels,  sugar-cane  crushers,  Persian  water-wheels  and  agricultural 
implements.  It  gives  a  gum,  used  in  native  medicine.  The  leaves  and  fallen  blossoms 
are  collected  for  cattle-fodder  (Brandis). 

11)6. 

P  164.     Hoshiarpur  (J.  L.  Stewart,  1866) 72 

P  944.     Gujerat,  Punjab  (Baden-Powell) 68 

P945.     Multan        „  „ 67 

12.  A.  lenticularis.  Ham. ;  Fl.  Br.  Ind.  ii.  296  ;  Brandis  For.  Fl.  186 ;  A./erm- 
ginea,  Gamble  Darj.  List  32  (non  DC).     Vern.  Khour^  Nep. 

A  deciduous,  moderately  thorny  tree.  Bark  brown,  somewhat 
rough,  peeling  off  in  small  scales,  inner  bark  white.  Wood  very  hard, 
in  structure  resembling  that  oi  A,  ferruginea. 

Lower  Himalaya  from  Kumaon  to  Bhutan,  very  scarce. 

This  is  a  fine  tree  with  a  good  wood.     The  pods  resemble  those  of  Alhizzia, 

lb0. 

E  2357.    Bamunpokri,  Darjeeling  Terai  (Gamble) 67 

13.  A.  LatPOnum,  Willd.;  Fl.  Br.  Ind.  ii.  296;  Bedd.  Fl.  Sylv.  xcv.;  Brandis 
For.  Fl.  180.  Mimosa  Latronum,  Roxb.  Fl.  Ind.  ii.  559.  Vern.  Bhes,  Hind.;  Faki- 
tumma,  Tel. ;  Odei  tiscU,  Tam. 

A  gregarious  very  thorny  shrub  or  small  tree.  Bark  dark  reddish - 
brown,  very  rough,  i  in.  thick,  vertically  cleft.  Wood  very  hard, 
sapwood  light  brown,  heartwood  small,  red.  Pores  moderate-aiz^id^ 
often  subdivided,  single  or  in  groups,  surrounded  by  pale  \oo%e  \As»^\3Lfe> 
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coalescing  into  more  or  less  continuous  concentric  bands.     MedvUavy 
rays  moderately  broad,  showing  a  silver-grain  on  a  radial  section. 

South  Deocan  from  the  Kistna  river  to  Mysore,  gregarious  od  poor  soils. 

This  tree  is  like  A.  planifrons  in  its  umhrella-shaped  habit,  only  smaller,  the  stem 
scarcely  reaching  6  ft.,  and  the  branches  then  spreading  horizontally,  and  making  it 
difficult  to  penetrate.  The  thorns  are  very  large,  white,  in  pairs,  hollow,  and  often 
tenanted  by  large  black  ants  which  attack  intruders  (Ind.  For.  ix.  450).  The  flowers 
are  white  and  pretty,  the  wood  excellent  but  small,  and  only  used  for  fuel.  It  often 
covers  considerable  tracts  of  country,  as  at  Yenkatayapalem  in  Kistna  District,  Sidhout 
in  Cuddapab,  and  places  in  Anantapur. 

lbs. 

D  3760.    Kottakota  Forest,  Anantapur  (Gamble) 69 

D  4142.     Sandiir  Forests,  Bellary  (Gamble) — 

14.  A.  Intsia,  Willd. ;  Fl.  Br.  Ind.  ii.  297 ;  Kurz  For.  Fl.423  ;  Gamble  Darj.  List 
33 ;  Talbot  Bomb.  List  85  ;  Trimen  Fl.  Ceyl.  ii.  127.  A.  ccesia,  W.  and  A. ;  Brandis 
For.  Fl.  189 ;  Kurz  For.  Fl.  i.  425.  Mimosa  ccesia,  and  M,  Intsia,  Roxb.  Fl.  Ind.  ii. 
666.  Vern.  Arhai,  Sutlej ;  Alay,  Dehra  Diin ;  Katrar,  Kumaon ;  Earrari,  Nep. ; 
Fayir,  ngraem^  Lepcha ;  Korinta,  Tel. ;  Jarri,  chilar.  Mar. ;  Kundaru,  K61 ;  Hinguru, 
Cingh. 

A  large  climbing  shrub.  Bark  pale  grey,  with  usually  five  fluted, 
spirally-twisted  grooves.  Wood  white,  soft,  porous.  Pores  small 
and  large,  in  patches  of  loose  tissue  which  join  occasionally  into 
irregular  concentric  bands  which  run  into  each  other,  and  which 
separate  the  narrow  belts  of  firmer  and  darker-coloured  tissue  in 
which  the  white,  fine,  meduMary  rays  are  prominent. 

Sub- Himalayan  tract  from  the  Chenab  eastwards,  ascending  to  4000  ft.,  throughout 
India  and  Burma. 

A  very  troublesome  forest  climber,  which  should  be  cut  and  destroyed  everywhere 
where  the  welfare  of  the  forest  demands  it  and  a  better  vegetation  is  required. 

The  bark  is  used  by  Lepchas  in  Sikkim  as  a  substitute  for  soap  in  washing  the  hair 

lbs. 

0  4652,4754.     Saharanpur  Siwaliks  (Gamble) 37 

C  3468.     Bandgaon,  Singbhdm,  Chota  Nagpore  (Gamble) 

C3838.     Gumsiir,  Ganjam  (Gamble)     .... 

E  478.     Rakti  Forest,  Darjeeling  Terai  (Manson) 

E  2359.    Chunbati,  Darjeeling,  2000  ft.  (Gamble) 

D4302.    Tinnevelly,  Madras  (Brasier) 65  (wet) 

Nos.  C  3468  and  C  3838  are  rather  different ;  the  wood  is  harder,  and  the  angles  of 
the  stem  not  so  prominent  as  in  the  other  specimens. 

I  have  not  attempted  to  foUow  Kurz  and  Prain  in  separating  A.  ccesia  from  A,  Intsia, 
as  it  would  be  impossible  now  to  make  sure  which  of  the  above  specimens  belong  to 
either.  At  the  same  time,  I  believe  that  they  were  quite  right  in  their  views  of  the 
species  being  distinct. 

15.  A.  pennata,  Willd. ;  Fl.  Br.  Ind.  ii.  297 ;  Brandis  For.  Fl.  189 ;  Kurz  For. 
Fl.  i.  424 ;  Gamble  Darj.  List  33.  Mimosa  pennata,  Roxb.  Fl.  Ind.  ii.  565.  Vern. 
Agla  hel,  cHay,  Dehra  Dun ;  Agla,  awed,  KuEuaon ;  Biswul,  Hind. ;  Ar/u,  Nep. ; 
Tol  rik,  Lepcha ;  Suyit,  suhok  kale,  Burm. 

A  large  climbing  shrub.  Bark  reddish-brown,  ^  in.  thick,  with 
horizontal  cracks.  Wood  porous,  moderately  hard,  reddish-brown. 
Pores  oval  or  oblong,  occasionally  subdivided  into  2  or  3  compart- 
ments, from  small  to  extremely  large  and  very  numerous,  surrounded  by 
or  enclosed  in  an  irregular  network  of  pale  soft  tissue,  which  separates 
the  patches  of  darker-coloured  and  firmer  tissue,  in  which  the 
moderately  broad  scanty  brown  medvUary  rays  are  distinctly  visible. 

Throughout  India  and  Burma,  in  almost  all  forest  regions  which  are  not  too  dry, 
chie&y  along  rivers  and  streams  and  in  ravines,  ascending  to  5000  ft.  in  the  hills. 
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A  very  troublesome  climber  which  should  be  cut  whenever  possible,  as  it  climbs  over 
the  tallest  trees,  and  its  tough,  wiry,  strong,  thorny  branches  damage  them  considerably. 

Though  loose  in  texture,  it  has  rather  a  nice  wood,  which,  if  carefully  cut  to  show 
the  silver-grain  properly,  would  make  pretty  frames,  boxes,  and  similar  articles. 

lbs. 

E   476.    Balasun  Forest,  Darjeeling  Terai  (Manson)      ....    — 
E2358.    Sivoke        „  „  „      (Gamble)       .        .        .        .50 

0  4653,  4737.    Kasumri  Forest,  Saharanpur  (Gradon)    ...       39,  37 

16.  A.  dealbata.  Link. ;  Benth.  Fl.  Austr.  ii.  415 ;  Brandis  For.  Fl.  180.  The 
White  Wattle  or  Silver  Wattle. 

A  small  tree.  Bark  grey,  fairly  smooth.  Wood  moderately  hard, 
light  red.  Pores  moderate-sized,  often  in  short  linear  groups  sur- 
rounded by  pale  rings.  Medullary  rays  short,  fine  and  moderately 
broad,  well  marked  on  a  radial  section. 

Indigenous  in  New  South  Wales,  Victoria  and  Tasmania.  Introduced  on  the 
Nilgiris,  and  now  naturalized  since  1840. 

The  wood  is  extensively  used  in  Australia  for  timber,  and  the  bark  for  tanning. 
The  "  White  Wattle  "  or  **  Silver  Wattle  "  has  been  tried  in  many  places  in  India,  and 
has  succeeded  fairly  in  some  localities  in  the  Himalaya,  as,  it  is  believed,  Abbotta- 
bad  in  the  Punjab  and  Almora  in  Kumaon ;  but  nowhere  as  it  has  on  the  Nilgiris, 
where  it  has  not  only  completely  naturalized  itself,  but  possesses  a  power  of  spreading 
which  might  cause  it,  if  not  checked,  to  become  a  serious  nuisance.  It  has  been  grown 
in  plantations  which  are  worked  for  small  fuel  on  a  five  years*  rotation ;  the  chief  of 
these  are  Brooklands  and  Snowdon  at  Ootacamund,  and  part  of  Bandy  Shola  at  Goonoor. 
Na  W  1099  was  cut  from  a  tree  eleven  years  old  and  46  ft.  high,  with  about  12  io. 
in  diameter.  The  wood  is  used  as  fuel,  preferably  for  tradespeople  like  bakers,  who 
prefer  small  stuff  to  large,  and  by  the  ordinary  population,  who  like  to  bring  it  out 
themselves  in  head-loads.  The  foliage  is  grey,  and  the  flowers  bright  yellow,  very 
pretty.  -The  tree  is  also  considerably  grown  at  Newera  EUia  and  elsewhere  in  the 
Ceylon  ^mountains.  It  reproduces  splendidly  in  coppice  or  by  suckers,  less  so  from 
seed.    The  bark  is  an  excellent  tanning  material,  and  should  be  more  used. 

lbs. 

W1099.     Nilgiri  Hills  (Beddome) — 

W  3916.     Ootacamund,  Nilgiris,  7000  ft.  (Col.  Jago)     ....    47 

17.  A.  melanoxylon,  R  Br. ;  Benth.  Fl.  Austr.  ii.  388 ;  Brandis  For.  Fl.  180. 
Australian  Blackwood.     The  "  Black  Wattle  "  of  Nilgiris. 

A  large  evergreen  tree.  Wood  soft ;  sapwood  light  brown ;  heart- 
wood  dark  brown  and  beautifully  mottled,  shining,  even-grained. 
Pores  round  or  oval,  scanty,  moderate-sized  and  divided  into  compart- 
ments, conspicuously  marked  on  a  vertical  section.  Medullary  rays 
short  and  fine. 

New  South  Wales,  Victoria,  Tasmania  and  South  Australia.  Introduced  on  the 
Nilgiris  since  1840  and  now  completely  naturalized  there,  as  well  as  at  Newera  EUia 
in  Ceylon.    It  is  also  being  grown  in  the  hills  of  the  Punjab,  Kumaon  and  Sikkim. 

This  large  and  handsome  tree  is  now  a  characteristic  feature  in  the  landscape  at 
Ootacamund,  Coonoor  and  Newera  EUia.  It  has,  however,  a  very  sombre  foliage,  and 
too  much  of  it  is  somewhat  depressing.  Like  A,  dealbata,  it  has  been  more  or  less 
successfully  grown  in  the  Himalaya,  but  in  the  Nilgiris  it  has  been  said  to  grow  to  a 
finer  tree  than  it  does  in  its  own  country.  The  chief  plantation  of  it  is  '*  Bandy 
Shola  "  near  Coonoor,  which  is,  or  was,  very  fine.  It  is  easily  raised  and  grown  from 
seed  artificiaUy,  but  badly  naturally.  It  coppices  very  badly  also,  for  instead  of  good 
shoots  a  multitude  of  small  twiggy  shoots  arise  which  do  not  give  any  wood.  The 
soil  around  it  gets  completely  filled  with  its  rootlets,  which  may  account  for  the  bad 
reproduction. 

The  question  of  the  rate  of  growth  was  fully  gone  into  by  Mr.  D.  E.  Hutchins  in 
his  •*  Report  on  Measurements  of  the  Growth  of  Australian  Trees  in  the  Nilgiris,  1883  " ; 
he  found  that  the  Nilgiri  trees  gave  about  4  rings  per  inch  of  radius,  an  annual 
increment  of  about  5  to  6  tons  of  wood  per  acre,  and  a  reducing  factor  of  05^^.    ^^ 
foond  fi>r  white  wattle  a  yearly  increment  of  about  3  tons  per  acre. 
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The  wood  is  rather  like  a  light-coloured  kind  of  walnut ;  it  can  be  used  for  building, 
but  is  light  and  not  durable,  still  it  is  easily  worked  by  carpenters,  while  blue-gum  is 
not.  In  Australia  the  wood  is  used  for  cabinet-work,  coach-building,  railway  carriages 
and  agricultural  implements ;  and  as  Mr.  Newbery  ("  Timbers  of  Victoria,"  1877)  gives 
the  weight  at  41  to  48  lbs.  per  cubic  foot,  it  is  probable  that  the  wood  of  the  introduced 
tree  has  degenerated  in  consequcDce  of  the  milder  climate  and  quicker  growth,  and  that 
in  Australia  the  Blackwood  is  a  finer  timber  than  it  is  on  the  Nilgiris.  The  bark  gives 
a  useful  tan.  The  trees  on  the  Nilgiris  are  very  liable  to  be  attacked  by  species  of 
Loranthus,  vfh\ch  parasites  in  time  kill  their  host  (see Dr.  Bidie,  "Report  on  Nilgherry 
Loranthaceous  Plants,'*  Madras,  1874). 

lbs. 

WllOO.     Nilgui  Hills  (Beddome) 36 

W  3909.    Ootacamund,  Nilgiris,  7000  ft.  (Col.  Jago)      ....    42 
Hough's  American  Woods,  vol.  vii.  No.  155. 

18.  A.  deeurpens,  WiUd. ;  Benth.  Fl.  Austr.  ii.  414.     The  Common  Wattle. 

A  small  tree.  Bark  dark  grey.  Wood  moderately  hard :  sapwood 
light  brown ;  heart  wood  reddish-brown.  Pores  moderate-sized,  often 
subdivided,  resinous,  rather  scanty.  Medullary  rays  fine,  wavy,  bent 
around  the  pores,  not  numerous. 

Queensland,  N.S.  Wales,  Victoria  and  Tasmania;  cultivated  on  the  Nilgiris  and 
elsewhere. 

This  tree  resembles  much  the  "  Silver  Wattle,"  but  is  not  so  grey ;  it  is  not  so 
common  on  the  Nilgiris,  but  is  perhaps  more  common  in  other  localities,  as  on  the 
Himalaya.  Newbery  gives  45  to  48  lbs.  per  cubic  foot  for  the  weight  of  the  wood.  It 
is  the  principal  one  whose  bark  is  used  for  tanninz,  though  not  the  best.  There  can 
be  but  little  doubt  that  the  capabilities  of  the  Nilgiris  io  exportiog  either  harvested 
Wattle  bark  for  tanning  or  tannin  extract  have  not  been  appreciated  as  they  should. 
la  Northern  India,  the  search  for  marketable  tans  of  a  regular  supply  has  been  prose- 
cuted with  energy  for  some  time,  but  nothing  seems  to  have  been  done  on  the  Nilgiris, 
where  Wattle  is  a  "  weed,"  and  miles  of  it  can  be  grown  at  a  very  small  cost,  aud  cut 
over  for  bark  on  a  five  years'  rotation.     Nordlinger's  Sections,  vol.  3. 

73.  ALBIZZIA,  Durazz. 

Fourteen  species,  only  one  of  which  is  not  a  tree  of  some  size.  To  the  species 
described  in  the  Fl.  Br.  Ind.,  four  have  been  added  by  Prain  and  one  by  Brandis. 
This  latter,  A,  Thompsoni,  was  discovered  in  the  Chanda  District,  C.P.,  but  I  have 
specimens  which  I  take  to  be  the  same  from  Saharanpur  (Sakrauda  Forest,  also 
Siwaliks)  in  the  north,  and  Ganjam  and  Cuddapah  in  the  east  and  south  of  India. 
It  is  possible  that  one  or  more  of  the  specimens  described  under  A.  odoratissima  or  A. 
Lebbek  may  be  it,  but  it  is  now  impossible  to  say.  The  specimen  described  is  believed 
to  be  correct.  A,  KcUkoray  Prain  in  Journ.  As.  Soc.  Beng.  Ixvi.  ii.  511  (Mimosa 
Kalkora,  Roxb.  Fl.  Ind.  ii.  547);  Vern.  Kalkora,  Beng.,  is  a  tall  tree  of  the  Khasia 
and  Naga  Hills.  A,  littoralis^  Teysm.  and  Binnend.  is  a  tree  of  the  Nicobar  Islands. 
A,  elegans,  Kurz  For.  Fl.  i.  427,  is  a  large  evergreen  tree  of  the  tropical  forests  of  the 
Pegu  Yoma.  A.  Gamhlei,  Prain  in  Journ.  As.  Soc.  Beng.  Ixvi.  ii.  513  (A.  Lebbek, 
Gamble  Darj.  List  33,  non  Bth.);  Vern.  Sedong,  Lepcha,  is  a  tree  of  the  Sikkira 
Lower  Hills  and  Terai  and  the  Naga  Hills  in  Assam.  A,  myriophyUa,  Bth. ;  Fl.  Br. 
Ind.  ii.  300 ;  Kurz  For.  Fl.  i.  426  (Mimosa  myriophylla,  Roxb.  Fl.  Ind.  ii.  549) ;  Vern. 
Tetuliya,  Sylhet,  is  a  climbing  shrub  of  the  Eastern  Himalaya,  ascending  to  3000  It. 
in  Sikkim,  Assam,  the  Khasia  Hills  and  Sylhet,  resembling  Acacia  pennata. 

A.  molticcana,  Miq.  is  a  fine  tree  largely  grown  in  Ceylon  and  Java  as  a  shade  to 
coffee,  just  as  A,  stipulata  has  been  grown  over  tea  in  Assam.  Trimen  mentions  a 
tree  at  Peradeniya,  cut  down  at  six  and  a  half  years  old,  which  was  89  ft.  high,  with 
a  girth  of  6 J  ft.  at  3  ft.  from  the  ground.  It  deserves  attention  in  India  in  places 
where  it  is  likely  to  grow  and  a  fast-growing  tree  is  required.  A.  Bichardiana,  King 
and  Prain  Ann.  Calc.  ix.  32  (with  photograph  by  J.  H.  Lace),  is  a  beautiful  species 
grown  in  the  Calcutta  Royal  Botanic  Garden ;  a  native  of  Madagascar,  but  worthy  of 
being  planted  as  a  quick-growing  ornamental  tree. 

Wood  soft  to  hard  (in  ascending  order  of  hardness  stipulata,  lebbe- 
Amdes,  jprocera,    Lebbek,    mollis,   Thompsoni,   odoratissimcL,  lucida, 
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amcura):  sapwood  yellowish- white,  not  durable;  heartwood  light  to 
dark  brown,  streaked,  smooth.  Poreti  moderate-sized  to  large,  usually 
scanty,  often  subdivided,  in  rings  of  soft  tissue,  in  groups  or  short 
strings,  very  prominent  as  dark  lines  on  a  vertical  section.  MedxiUary 
ntys  fine,  short,  usually  distant,  shallow. 

1.  A.  Lebbek,  Benth. ;  Fl.  Br.  lad.  ii.  298 ;  Bedd.  Fl.  Sylv.  t.  53 ;  Brandis  For. 
Fl.  176;  Kurz  For.  Fl.  i.  427;  Talbot  Bomb.  List  86;  Trimea  Fl.  Ceyl.  ii.   128. 


per  Ida  duchirram,  Tel. ;  Kal  baghi,  hengha^  sirsHUf  Kan. ;  Chichola,  Mar. ;  KokkOj  Burm. ; 
Beymadd^gachodd,  And. ;  Mara,  Cingh. 

A  large  deciduous  tree.  Bark  brownish-grey,  rough  with  numerous 
short  irregular  cracks.  Wood  hard :  sapwood  large,  white  or  yellowish ; 
heartwood  dark  brown,  streaked  with  lighter  or  darker  streaks. 
Annual  rings  sometimes  marked  by  a  line.  Pores  scanty,  large,  in 
rings  of  soft  tissue,  in  oblique  somewhat  radial  strings,  very  prominent 
as  dark  streaks  on  a  vertical  section.  MedvUain/  rays  fine,  distant, 
not  conspicuous  in  silver-grain. 

Sob-Himalayan  tract  from  the  Indus  eastwards,  ascending  to  5000  ft.;  Bengal, 
BoTfDa,  Central  and  South  India ;  dry  regions  of  Ceylon ;  often  planted. 

This  Siris  is  one  of  the  best-known  of  Indian  trees,  as  it  is  not  only  very  common 
in  forests  almost  all  over  the  country,  but  is  largely  cultivated  as  an  avenue  and  garden 
tree.  When  in  flower  it  is  pretty,  and  some  people  may  like  the  rather  sickly  scent 
of  the  blossoms,  but  in  the  early  hot  season  when  its  leaves  are  gone  and  the  yellow 
persistent  pods  rattle  with  every  puff  of  the  hot  wind,  it  is  not  beautiful. 

The  wood  varies  greatly  in  weight  and  strength,  as  is  obvious  from  the  list  given 
below,  but  it  is  very  useful,  and  of  late  years  a  considerable  amount  of  it  has  been 
exported  to  London  from  the  Andamans.  The  "  burrs "  are  especially  valuable,  and 
fetch  ten  to  twenty  times  the  price  of  plain  wood.  It  is  probably  the  '*  East  Indian 
Walnut"  of  the  European  market.  The  logs  cut  in  the  Andamans  give  squares  up  to 
50  fl.  long  with  3  ft.  siding.  It  is  very  easily  propagated,  but  if  grown  alone  as  in 
avenues,  requires  very  careful  pruning,  or  it  will  branch  low  down  and  not  make  a 
handsome  tree.     It  is  much  planted  along  embankments  in  Burma. 

Growth  exceedingly  rapid  during  the  first  year.  Brandis  says  that  trees  in  the 
Punjab  have  2 J  ft.  girth  in  twelve  years,  and  4 J  ft.  in  thirty  years,  and  that  trees  at 
Sakhar  in  Sind  seventeen  years  old  have  reached  5  to  6  ft.  in  girth.  This  would  give 
from  1  to  3  rings  per  inch  of  radius,  which  is  very  fast. 

The  weight  and  transverse  strength  have  been  determined  from  the  following 
experiments : — 
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The  wood  seasons,  works  and  polishes  well,  and  is  fairly  durable.  It  is  used  for 
fiugar-cane  crushers,  oil-mills,  furniture,  well-curbs  and  wheel-work ;  in  South  India 
for  boats.  In  the  Andaraans,  where  trees  of  large  size  are  procurable,  it  is  used  for 
building,  but  more  usually  for  house-posts.  It  is  often  grown  as  an  avenue  tree,  but 
its  roots  do  not  penetrate  very  deep.  It  jxrows  easily  from  cuttings.  It  gives  a  gum 
which  is  not  soluble  in  water,  but  merely  forms  a  jelly.  The  leaves  and  twigs  are 
given  as  fodder  to  camels. 

lbs 

P   1193.    Madhopur,  Punjab  (F.  Halsey) 47 

P       96.    Bhajji,  Sutlej  Valley,  3000  ft 43 

P     881.    Multdn  (Baden-Powell) 49 

P     468.    Ajmere 55 

E  4757.    Chittagong  (Quinnell) 38 

C  3560,  3567.    Khurdha  Forests,  Orissa  (Gamble)        ...         49,  59 

D  4004.    Cuddapah,  Madras 60 

D  4014.    CoUesjal,  Coimbatore 45 

W  728,  748,  761.    South  Kanara  (Cherry) 41,  51,  44 

B  1453.    Prome,  Burma 48 

B  2208.     Andaman  Islands  (Col.  Ford,  1866) 43 

B  4760.    Burma  (J.  W.  Oliver) 36 

No.  81,  Ceylon  Collection,  old ;  No.  128,  new  (Mendis)  .        .        .        .42 
Nordlinger's  Sections,  vol.  5  (A.  speciosa),  vol.  9  doubtful. 

2.  A.  Odoratissima,  Benth.;  Fl.  Br.  Ind.  ii.  299;  Bedd.  Fl.  Sylv.  t.  54;  Brandis 
For.  Fl.  175;  Kurz  For.  Fl.  i.  427;  Gamble  Darj.  List  33;  Talbot  Bomb.  List  86; 
Triraen  Fl.  Ceyl.  ii.  129.  Mimosa  odoratissima,  Roxb.  Fl.  Ind.  ii.  546.  Vern.  Lasrin^ 
JcarambrUf  polach,  Pb. ;  Siris^  siran,  hhandir,  hersa,  has,  hassein,  hansa,  Hind. ;  Kalei, 
Jcala  sirisy  Merwara ;  Chichalda,  Berar ;  Koroi,  tetura,  Beng. ;  Sirsi  ientura,  Khond  ; 
Ginnerat  Koya ;  Chichwa,  chichola,  yerjoohetta,  Gondi ;  Chichwa^  Kurku ;  Kali  harreri, 
Panch  Mehals ;  Sedongy  Lepcha ;  Jati-koroi,  Ass. ;  Moroi,  Cachar ;  Kal-thuringi,  kar 
<vaghe,  hilwara^  ponnai  murankai,  solomanim,  sela  vanjai.  Tarn. ;  Shinduga,  chindtiga, 
tehuy  yerjuchinta,  karu  vage,  Tel.;  FuUihaghi,  hillawar,  godhunchi,  Kan.;  Borhi, 
chichiKi,  chichanda,  Mar. ;  Karu  vagei,  Mai. ;  Suriya  mara^  Cingh. ;  Tfdtmagyi,  tJdtpyu^ 
Burm. 

A  large  deciduous  tree.  Bark  \  in.  thick,  grey,  with  irregular 
cracks  and  darker  patches,  granular.  Wood  hard:  sapwood  large, 
white ;  heartwood  dark  brown,  with  darker  streaks.  Annvxil  rings 
sometimes  marked  by  a  belt  with  few  or  no  pores.  Pores  moderate- 
sized  to  large,  often  subdivided,  in  rings  of  soft  tissue,  oblique  strings 
less  prominent  than  in  A,  Lebbek,  prominent  on  a  vertical  section  as 
dark  streaks.  MedvMary  rays  fine,  rather  distant,  short,  silver-grain 
of  long  shallow  plates. 

Sub-Himalayan  tract  from  the  Indus  eastwards,  ascending  to  3000  ft.;  Bengal, 
Burma,  Central,  Western  and  South  India ;  low  country  of  Ceylon. 

A  handsomer  tree  than  A.  Lebhek,  but  more  of  a  *' forest*'  tree  than  that  species. 
It  is  common  in  mixed  forests,  especially  on  hill  slopes.  S.  E.  Peal  says  that  it  has 
an  excellent  reputation  in  Assam,  and  that  the  wood  is  durable. 

Growth  rapid,  4  rings  per  inch  of  radius.  Weight:  Wallich  gives  45  lbs.;  Kyd, 
40 lbs,;  Skinner,  No.  6, 46  lbs. ;  Brandis,  52  lbs.;  Bourdillon,  38  lbs. ;  the  specimens  give 
an  average  of  54  lbs.  Kyd's  experiments  with  Assam  wood  with  bars  2'  x  1"  x  1" 
gave  P  =  547 ;  Brandis  found  P  =  984 ;  Bourdillon,  627 ;  and  Skinner  800. 

Professor  W.  C.  Unwin's  experiments  (Imp.  Inst,  Journ,t  May,  1899)  gave  the 
•following  results  for  Ceylon  wood: — 

Weight 67*01  lbs..per  cubic  foot. 

Resistance  to  shearing  along  the  fibres       .        .  1283  lbs.  per  square  inch. 

Crushing  strength 4*184  tons  per  square  inch. 

Transverse    „ 6*518        „  „ 

Coefficient  of  elasticity 775        „  „ 

The  wood  seasons,  works  and  polishes  well,  and  is  fairly  durable.    It  is  used  for 
wheels,  oil-mills  and  furniture.     It  gives  a  dark  brown  gum.     The  leaves  and  twigs 
are  lopped  for  cattle-fodder. 
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lbs. 

P  3223.    Nagpahar  Forest,  Ajmere — 

0    219.    Garhwal  (1868) 43 

0     184.    Mandla,  Central  Provinces  (1870) — 

0  1122.  Ahiri  Reserve,  Central  Provinces  (U.  Thompson)  .  .  .60 
0  2748.  Moharli  Reserve,  Central  Provinces  (Brandis) ....  — 
C  4220.    G^anjam  (perhaps  A.  Thompsoni)  (Gramble)     .        .        .        .63 

C  3960.    Upper  Godavari  (Gamble) 62 

E  4758.    Chittagong  Hill  Tracts  (Quinnell) 47 

B  2360.    Bamunpokri,  Darjeeling  Terai  (Gamble)         .        .        .        .59 

W  726, 1189.    South  Kanara  (Cherry) 59  and  42 

W  4196.    Cochin  (Kohlhoflf) 47 

D  1084.    North  Arcot  (Beddome) 62 

B     290.    Burma  (1867) 53 

B  3121.         „      (Brandis,  1862) 57 

B  1427.         „ 57 

B  2231.    Andamans  (Col.  Ford,  1866) 56 

No.  8,  Salem  Collection 62 

Nordlinger's  Sections,  vol.  5. 

8.  A.  procera,  Benth. ;  PI.  Br.  Ind.  ii.  299 ;  Bedd.  Fl.  Sylv.  xcvi. ;  Brandis  For.  Fl. 
175,  t.  26 ;  Kurz  For.  Fl.  L  428 ;  Gamble  Darj.  List  33 ;  Talbot  Bomb.  List  86.  Mimosa 
vToeera^  Rioxb.  Fl.  Ind.  ii.  548.  The  White  Siris.  Vern,  Sa/ed  siris^  gurar,  karra,  karo, 
karanfi,  gurhdri,  gurkur,  kahis^  haro,  karolu,  garso.  Hind. ;  Karallu,  kiniy  kilaiy  kili, 
tikiri^  Bombay;  Takmur,  Lepcha;  Korai,  inedeloa,  Beng.,  Ass.;  Kili,  Gdro;  Sara- 
paif%  Uriya ;  Pandrai^  K6\ ;  Garso,  Kharwar ;  Laokri^  Mechi ;  Gura  manja,  Khond ; 
Ftuserginnit  Gondi ;  Kinni,  Bhil ;  Gurar,  kinhai.  Mar. ;  Konda  vaghe,  Tam. ;  Fedda 
patserUf  tella  sopara,  tella  chinduga,  Tel. ;  Chikul,  bellati,  Kan. ;  Kottu  vaga,  karuntha- 
fforOf  Mai. ;  Choi,  Magh ;  Sit,  Burm. ;  Burdd,  And. 

A  large,  deciduous,  fast-growing  tree.  Bark  ^  in.  thick,  yellowish- 
or  greenish- white  or  grey,  smooth,  with  horizontal  lines.  Wood  hard : 
aapwood  large,  yellowish  -  white,  not  durable;  heartwood  brown, 
shining,  with  alternate  belts  of  darker  and  lighter  colour ;  very  like 
that  of  A.  Lebbek,  and  often  indistinguishable  from  it.  Annual  rings 
not  usually  visible.  Pores  moderate-sized  and  large,  in  narrow  rings 
of  soft  tissue,  uniformly  distributed  in  small  groups  of  a  few,  very 
prominent  on  a  longitudinal  section.  MedvMary  rays  fine,  short, 
distant. 

Sab-Himalayan  tract  from  the  Jumna  eastwards;  Bengal;  Satpura  Bange  in  the  Cen- 
tral FrovlDces ;  Guzerat,  S.  India  and  Burma ;  Andamans  (north  end)  and  Cocos  Islands. 

The  "  White  Siris  "  is  a  well-known  and  very  conspicuous  tree  in  the  Indian  forests. 
It  affects  low  lands  near  river-banks,  and  grows  with  a  tall,  straight,  perhaps  more  often 
a  somewhat  curved  bole,  branching  at  a  considerable  height  with  large  branches  and  a 
rounded  head.  The  smooth  yellowish-white  bark  at  once  distinguishes  it.  It  is  easily 
cultivated,  but  does  not  come  up  naturally  as  freely  as  might  be  expected  from  the 
amount  of  seed  it  gives.  It  is  ofteli  grown  in  avenues  and  gardens  for  ornament. 
The  wood  is  an  excellent  fuel.  Dr.  Leather,  experimenting  on  its  calorific  power^ 
found  that  100  parts  of  wood  gave  6*84  parts  moisture,  89*56  carbon  and  other  organic 
matter,  and  3*6  ash ;  that  its  calorific  power  was  86*9  compared  to  pure  carbon  100 ; 
and  that  13*04  lbs.  of  water  were  evaporated  by  1  lb.  wood  at  212°  F,  The  branches 
are  a  favourite  elephant-fodder. 

Growth  very  rapid.  Brandis  says  that  it  attains  in  twelve  years  3  to  4  ft.,  and  in 
thirty  years  4  to  6  ft.  girth.  This  would  give  about  2  rings  per  inch  of  radius,  which 
is  veiy  rapid.    The  specimens  are  of  somewhat  slower  growth,  6  rings  per  inch. 

Weighty  according  to  Skinner,  No.  3, 39  lbs. ;  Brandis,  No.  28, 48  lbs. ;  Bourdillon, 
45  lbs. ;  the  specimens  give  an  average  of  46  lbs.  Skinner  gives  P  =  695 ;  Brandis 
750;  Bourdillon  738.  The  wood  is  straight  and  even-grained,  seasons  well,  and  the 
heartwood  is  durable.  It  is  used  for  sugar-cane  crushers,  rice-pounders,  wheels,  a°;ri- 
ooltural  implements,  bridges  and  house-posts.  It  is  used  by  tea-planters  for  stakes 
lor  layinff  out  tea-gardens,  as  it  is  found  to  split  well,  and  occasionally  for  tea-boxet^ 
and  for  (marooal,  for  which  it  is  found  to  be  very  good.    It  gives  a  copioMB  ^xxi. 

"2L 
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Ibe. 

0    220.    Garhwal  (1868) 41 

0  3004.  „        (1873) 44 

C  2740.  Jamul  Forest,  Berar  (sapwood)  (Brandis)         .        .        .        .26 

E  2361.    Baraunpokri,  Darjeeliog  Terai  (Gamble) 37 

E  4763.  Kurseong  Division,  Darjeeling  Terai  (Green)    .        .        .        .42 

E    949.     Eastern  Diiars,  Assam  (Fisher) 51 

E1263.    Tezptir,  Assam  (G.  Mann) 58 

E  2194.    Nowgong,  Assam  (Kurz) 42 

E1955.    Chittagong  (Chester) 43 

E4755.    Chittagong  Hill  Tracts  (Quinnell) 43 

B    329.    Burma  (1867) 39 

B    811.        „       (Ribbentrop) 60 

B2527.        „       (Brandis,  1862) 41 

B  506,  518.     Andaman  Islands  (General  Barwell)  ....       53  and  46 

B  2247.    Andaman  Islands  (Colonel  Ford,  1866) 41 

Nordlinger's  Sections,  vol.  11 ;  vol.  5  {M,  elata)  doubtful. 

4.  A.  lucida,  Benth.;  Fl.  Br.  Ind.  ii.  299;  Brandis  For.  Fl.  174;  Kurz  For.  Fl.  i. 
429 ;  Gttmble  Darj.  List  33.  Mimosa  lucida,  Roxb.  Fl.  Ind.  ii.  544.  Vern.  Sil  koroi, 
Beng. ;  Tapria-siris,  Nep. ;  Ngraenif  Lepcha ;  Mess-guch,  Ass. ;  Chinhi,  Magh ;  Than- 
that,  Burm. 

A  large  deciduous  tree.  Bark  dark  brown.  Wood  very  hard : 
sapwood  white ;  heartwood  brown,  with  dark  streaks  and  alternating 
dark  and  light  coloured  concentric  bands.  Pores  moderate-sized, 
numerous,  enclosed  by  groups  in  round  patches  of  soft  tissue.  Me- 
(hiUary  rays  fine  and  numerous. 

Valleys  of  the  North-East  Himalaya  up  to  2000  ft.,  extending  perhaps  westward 
to  Oudh  and  Kumaon;  Assam,  Khasia  Hills,  Sylhet;  Upper  Burma  and  down  to 
Prome ;  scarce  in  Pegu ;  often  planted. 

Weight :  average  of  our  specimens,  55  lbs.  per  cubic  foot.  Wood  hard  and  good, 
but  not  used.  Lac  is  obtained  on  it  in  Assam.  A  handsome  tree,  easily  recognized 
by  its  larger  leaves  and  few  leaflets. 

Ibe. 
E  660,  677.    Bamunpokri,  Darjeeling  Terai  (Manson)         .        .    55  and  61 
E  4756.    Chittagong  Hill  Tracts  (Quinnell)        ....  50 

5.  A.  mollis,  Boivin ;  Prain  in  Journ.  As.  Soc.  Beng.  Ixvi.  ii.  514.  A,  Julihrissin, 
Boivin,  var.  Tmllis,  Bth.;  Fl.  Br.  Ind.  i.  300;  Brandis  For.  Fl.  177.  Pink  Siris.  Vern. 
Sirin,  kurmru,  surangru,  shirsh,  shishi,  huna^  tanddij  mathirshij  hrind,  sir  sang,  Pb. ; 
Lai  siris,  haraulia,  harauy  bhokra,  Hind. ;  Kuldri,  Kumaon ;  Kauner,  Garhwal ;  Sirs, 
Dotidl ;  Bhondir,  kurmura,  Jaunsar. 

A  moderate-sized  deciduous  tree.  Bark  dark  grey,  with  long 
horizontal  wrinkles.  Wood  hard :  sapwood  large ;  heartwood  dark 
brown,  almost  black  in  old  trees,  beautifully  mottled,  shining.  Annucd 
Hngs  distinctly  mai*ked  by  a  sharp  line.  Pores  large,  often  double, 
very  prominent  on  a  longitudinal  section.  Medullary  rays  fine,  short, 
red,  appearing  as  narrow,  dark,  straight  bands  in  the  silver-grain. 

Himalaya,  from  the  Indus  to  Sikkim,  ascending  to  5000  f c,  chiefly  in  valleys  and 
Along  watercourses ;  Assam,  Manipur. 

Growth  rapid,  3  to  4  rings  per  inch  of  radius  (Brandis) ;  our  8[)eGimen8  give  5  rings. 
Weight  43  to  62  lbs,  per  cubic  foot.  The  wood  is  used  to  make  furniture.  The  tree 
is  extremely  handsome  when  in  flower,  with  its  innumerable  piuk  tassels  of  delicate 

silky  blossoms. 

lbs. 

H    97.    Sutlej  Valley,  Simla,  4000  ft 52 

H152.    Sainj,  Simla,  4000  ft 43 
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kcuir,  Pb. ;  Siran,  kanujerla,  pattia,  samsundra.  Hind. ;  Kola  siris,  Nep. ;  Singriana, 
Lepcha ;  Sau,  Ass. ;  Sdcho^  Gdro ;  Chakua,  amluki,  Beog. ;  Chapun,  kora  serum,  K6{; 
Bunsobrif  Mechi ;  Kat  turanji,  pili  vagei.  Tarn. ;  Konda  chiragu,  chindaga^  Tel. ;  Kal 
haghif  hote  baghi,  hagana,  KaD.;  Laeli,  udul,  kasiVf  Mar.;  Motta  vaga,  Mai.;  Goiri, 
Ehond ;  Kabal,  Gingh. ;  Fokoh,  Magh ;  Bbnmeza,  Burm. 

A  large,  deciduous,  fast-growing  tree.  Bark  grey,  with  numerous 
short,  vertical  wrinkles  and  a  few  larger  horizontal  furrows,  with 
prominent  edges,  darker  when  old.  Wood  soft:  sapwood  large, 
white;  heartwood  brown,  generally  not  durable,  shining.  Anmud 
rings  distinctly  marked,  l^ores  large,  often  oval  and  subdivided, 
very  prominent  on  a  longitudinal  section.  Medullary  rays  fine, 
short,  reddish,  not  very  distinct. 

Sub-Himalayan  tract  from  the  Indus  eastwards,  ascending  to  4000  ft.;  Oudh, 
Bengal,  Burma,  South  India ;  moist  low  country  of  Ceylon ;  Andamans  and  Nicobars. 

wowth  very  rapid.  Roxburgh  says  that  a  tree  he  planted  in  the  Botanic  (>ardeu 
at  Calcutta  measured  48*5  in.  in  girth  at  4  ft.  above  the  ground  when  seven  years  old ; 
this  would  give  a  rate  of  growth  of  slightly  less  than  1  ring  per  inch  of  radius. 
Stewart,  in  *'  Punjab  Plants,**  p.  56,  says  that  a  tree  in  the  Saharanpur  Gardens  was 
7  ft.*in  girth  at  about  seventeen  years  of  age,  which  gives  rather  over  1  ring  per  inch 
of  radius.  The  specimens  give  3  to  4  rings  per  inch  of  radius.  A  round  in  the  Bengal 
Forest  Museum  from  a  young  tree  shows  II  rings  on  a  mean  radius  of  6  in.,  or  1*8 
rings  per  inch  of  radius.  The  growth  may  be  taken,  therefore,  at  1  to  4  rings  per  inch 
of  radius,  which  is  very  rapid.  Weight,  according  to  Skinner,  No.  9, 55  lbs. ;  according 
to  Brandis'  Burma  List  of  1862,  No.  27, 66  lbs. ;  Bourdillon  gives  27  lbs. ;  the  specimeud 
give  only  33  lbs. ;  and  Kyd  {Acada  marginata.  Ham.)  28  lbs.  Kyd  gives  I*  =  222 ; 
Bourdillon  666 ;  and  Skinner  gives  P  =  823 ;  but  it  is  doubtful  if  his  experiments 
were  really  from  wood  of  A.  stipulata.  The  wood  is  said  by  Beddome,  probably 
quoting  Skinner,  to  be  used  for  building  and  for  naves  of  wheels.  Kurz  says  it  is 
good  for  cabinet  work,  furniture  and  similar  purposes.  Brandis*  Burma  List,  1862,  No. 
27,  says  it  is  prized  for  cart-wheels  and  for  the  bells  of  cattle.  In  Bengal  it  has  been 
tried  for  tea-boxes,  for  which  purpose  it  will  probably  suit  well;  also  for  charcoal. 
In  Kangra  it  has  been  used  for  tea-boxes  (L.  Gr.  Smith,  "Ind.  For."  ix.  210).  It  gives 
a  gum  which  exudes  copiously  from  the  stem,  and  is  used  by  Nepalese  for  sizing  their 
"  Daphne  "  paper.  The  branches  are  lopped  for  cattle-fodder.  Perhaps  the  chief  use 
of  the  tree  has  been  as  a  shade  plant  for  tea  in  the  plantations  in  Assam,  also  perhaps 
for  coffee  in  S.  India.  It  is  strongly  believed  that  the  amount  of  nitrogen  in  the  soil 
is  largely  increased  by  the  presence  of  the  Siris,  so  that  the  tree  has  an  excellent  effect 
in  two  ways. 

lbs. 

H    603.  Kangra,  Punjab  (Pengellv) 29 

0    217.  Garhwal  (1868) 28 

C  2989.  Jubbulpore,  Central  Provinces  (1863) 39 

E    647.  Bamunpokri,  Darjeeling  Terai  (Manson) 26 

E  2362.             „                 „               „     (Gamble) 29 

E    788.  Kamnip,  Assam  (Mann) 40 

E  1956.  Chittagong  (Chester) 25 

E4759.  Chittagong  Hill  Tracts  (Quinnell) 22 

B    809.  Burma  (Ribbentrop) 36 

B2528.          „      (Brandis,  1866) 33 

B2221.  Andaman  Islands  (Col.  Ford,  1866) 45 

7.  A.  amara,  Boivin;  Fl.  Br.  Ind.  ii.  301;  Brandis  For.  Fl.  178;  Talbot  Bomb. 
List  86 ;  Trimen  Fl.  Ceyl.  ii.  130.  A.  amara  and  A,  Wightii,  Grab. ;  Bedd.  Fl.  Sylv. 
xcvi.  t.  61.  Mimosa  amara  and  M.  palcheUa,  Roxb.  Fl.  Ind.  ii.  548.  Vern.  Lallei, 
Dekkan ;  Wuself  Madura ;  Thuringi,  ayil^  wunja^  suranji^  shekram^  Tarn. ;  Nallarenga, 
shekraniy  sikkai,  narliagiy  Tel. ;  Bel-khambi,  tugli,  Kan. ;  Kadsige,  Coorg ;  Oosulayy 
Mai. 

A  moderate-sized  deciduous  tree.  Wood  very  hard :  sapwood 
large,  white;  heartwood  purplish-brown,  beautifully  mottled,  with, 
alternate,  concentric,  light  and  dark   bands.     Pores   iiiodeY«k.\i^-^\xfc^> 


308  A  MANUAL  OF  INDIAN  TIMBERS 

scanty,  in  patches  of  soft  tissue,  which  are  frequently  joined,  form- 
ing short,  concentric  bands.     Medullary  rays  very  fine,  numerous. 

Dry  forests  in  the  Deccan  and  Maratha  country,  Mysore  and  the  Carnatic,  extending 
to  dry  places  towards  the  West  Coast ;  dry  region  of  Ceylon. 

Skinner,  No.  1,  gives  the  weight  at  70  lbs. ;  our  specimens  give  60  lbs.  Skinner 
also  gives  P  =  1284,  and  says,  "  The  wood  is  strong,  fibrous  and  stiff,  close-grained, 
'  hard  and  durable,  superior  to  Sdl  and  Teak  in  transverse  strength  and  direct  cohesive 
'  power ; "  also  that  it  is  used  for  the  beams  of  native  houses  and  carts,  the  wood  of  the 
crooked  branches  for  ploughs,  and  the  leaves  for  washing  the  hair.  Beddome  says  it 
is  a  good  fuel,  and  is  extensively  used  for  the  locomotives  at  Salem  and  Bangalore. 

Ib0. 

D  3897,  4068.    Cuddapah  (Higgens) 60  and  57 

D  1052.    Salem,  Madras  (Beddome) 61 

No.  6,  Salem  Collection 62 

8.  A.  lebbekoides,  Bth. ;  Prain  in  Journ.  As.  Soc.  Beng.  Ixvi.  ii.  347.  Yern. 
Tidtmagyiy  Burm. 

A  moderate-sized  tree.  Bark  light  yellowish-brown,  rough,  thin. 
Wood  (young  tree)  light  brown,  clouded,  moderately  hard ;  heartwood 
dark  brown.  Pores  very  scanty,  large,  often  subdivided,  enclosed  in 
rings  of  loose  tissue,  more  or  less  concentrically  arranged,  very 
prominent  as  dark  streaks  on  a  radial  section.  Medullary  rays  fine, 
not  numerous,  irregular. 

Burma,  common. 

lbs. 

B  4851.    Pyinmana,  Burma  (G.  E.  Cubitt) 4iJ 

B  5044.    Myaungmyo,  Burma      , 46 

B  5098.    Toungoo,  Burma,  mpwood 37 

9.  A.  Thompsoni,  Brandis  in  Ind.  For.  xxv.  284.    Vern.  Silari,  Hind. 

A  moderate-sized  tree.  Bark  dark  brown,  roughly  tessellated 
with  irregular  cracks,  deep  vertically,  shallower  horizontally,  ^  in. 
thick.  Wood  hard :  sapwood  yellowish,  heartwood  dark  brown. 
Pores  moderate-sized,  often  subdivided,  fairly  numerous,  fairly  promi- 
nent on  a  vertical  section,  arranged  in  more  or  less  concentric  groups, 
singly  or  in  groups  surrounded  by  soft  tissue.  Medullary  rays  fine, 
not  numerous,  shallow. 

Deciduous  forests  of  Central  India,  extending  east  to  Ganjam  and  northwards  to 
the  Siwaliks. 

lbs. 

C  4846.    Chanda,  C.  P.  (A.  E.  Lowrie) 47 

B  2705  (59  lbs.)  from  Tavoy  (Wallich,  1828)  is  a  dark  red  specimen  of  a  heavy 
brown  wood  of  Alhizzia  structure,  which  cannot  be  identified. 

10.  A.  lophantha,  Bth.  Fl.  Aust.  ii.  421 ;  Brandis  For.  Fl.  174. 

A  shrub.  Bark  dark  grey,  smooth,  with  small  narrow  horizontal 
lenticels.  Wood  white,  moderately  hard;  heartwood  very  small, 
brown.  Pores  large,  very  scanty,  often  subdivided,  surrounded  by 
rings  of  loose  tissue,  prominent  on  a  vertical  section.  Medullary  rays 
fine,  regular,  not  very  numerous. 

An  Australian  shrub,  cultivated  and  more  or  less  naturalized  in  the  hills  of  the 
Punjab  and  on  the  Nilgiris. 

This  species  is  at  once  recognized  from  others  by  its  flowers  in  spikes  instead  of 
in  heads.    The  shrub  is  useful  to  plant  for  reclothing  denuded  slopes. 

lbs. 

W  5001.    Mangalore,  S.  Kanara  (Latham) 38 
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74.  CALLIANDRA,  Bth.  C.  uinhrosa,  Bth. ;  Fl.  Br.  Ind.  u.  302,  is  a  thorny 
tree  of  Sylhet,  the  Ehasia  Hills,  ChittagoDg  and  the  Eachin  Hills  of  Burma.  G. 
Chriffithiiy  Benth.  is  a  tree  of  the  Khasia  Hills. 

75,  PITHECOLOBIUM,  Mart. 

About  12  species,  some  of  which  are  quite  scarce  trees.  P.  geminatum,  Benth. ; 
FL  Br.  Ind.  ii.  303 ;  Bedd.  Fl.  Sylv.  xcvi. ;  Trimen  Fl.  Ceyl.  ii.  131,  is  a  small  bushy 
tree  endemic  in  Ceylon.  P.  umhellatum^  Benth. ;  Fl.  Br.  Ind.  ii.  303 ;  Bedd.  Fl.  Sylv. 
xcvi. ;  Trimen  Fl.  Ceyl.  ii.  132 ;  Vem.  lyanidlaU  ichavalai^  Tarn.,  is  a  small  tree  of 
S.  India  and  Ceylon.  P.  suhcoriaceum,  Thw. ;  Fl.  Br.  Ind.  ii.  305 ;  Bedd.  Fl.  Sylv. 
xcvi ;  Trimen  Fl.  CeyL  ii.  133  (P.  anamallayanum,  Bedd.  Fl.  Sylv.  t.  189) ;  Vern. 
Mimini-mara,  Cingh.,  is  a  small  tree  of  the  hill  region  of  Ceylon  at  4-6000  ft,  extend- 
ing to  the  Anamalai  Hills  in  S.  India.  P.  ajffine.  Baker ;  Fl.  Br.  Ind.  IL  304,  is  a  tree  of 
the  hills  east  of  Tonghoo  in  Burma.  P.  glomeriflorwm^  Kurz  For.  Fl.  i.  430  (Albizzia 
glomeriflora^  Kurz ;  FL  Br.  Ind.  ii.  300),  is  a  shrub  of  the  higher  Martaban  Hills  at 
4-7000  ft.  P.  nicobaricum,  Prain,  is  found  in  the  Nicobar  Islands.  P.  inontanum, 
Benth. ;  FL  Br.  Ind.  ii.  306 ;  Vem.  Takpier^  Lepcha,  is  a  tree  of  the  Sikkim  Himalaya 
at  about  4000  fr.,  and  the  Khasia  and  Mishmi  Hills.  P.  angulatum^  Benth.;  Fl. 
Br.  Ind.  ii.  306 ;  Kurz  For.  FL  i.  430 ;  Gamble  Darj.  List  34  {Mimosa  heterophylla, 
Boxb.  FL  Ind.  ii.  645) ;  Vem.  Takpyit,  Lepcha ;  Kawahuruni^  Sylhet,  is  a  tall  hand- 
some tree  of  the  Lower  Sikkim  Hills,  Assam,  Eastern  Bengal  and  Burma  down  to 
Tenasserim,  at  low  elevations  in  Sikkim  and  at  4-6000  ft.  in  Burma.  It  is  said  by 
Boxburgh  to  be  a  large  and  useful  timber  tree. 

1.  P.  dulce,  Benth. ;  FL  Br.  Ind.  ii.  302 ;  Bedd.  Fl.  Sylv,  t.  188 ;  Brandis  For. 
Fl.  173;  Talbot  Bomb.  List  87.  Iiiga  dulcis,  Willd. ;  Kurz  For.  FL  i.  431.  Mimosa 
dulcis^  Koxb.  Fl.  Ind.  ii.  556.  Vern.  Vilayati  imli,  dakhani  biihul,  Hind. ;  KarkapiUy^ 
Tarn. ;  Kywedanyin^  Burm. 

A  large  or  small  tree.  Bark  grey  with  white  lenticels  which  run 
both  horizontally  and  vertically.  Wood  white,  with  a  light  red  heart- 
woody  hard.  Pores  moderate-sized,  enclosed  in  broad  patches  of  white 
soft  tissue,  in  concentric  bands,  often  anastomozing.  MedvUary  rays 
fine,  very  numerous,  the  distance  between  them  less  than  the  transverse 
diameter  of  the  pores. 

Indigenous  in  Mexico,  but  commonly  cultivated  in  South  lodia  as  a  fuel  tree  and 
hedge  plant ;  and  grown  in  stations  in  N.  India,  Burma  and  the  Andamans. 

The  following  extract  from  the  Froc,  of  the  Mccdras  Agri.-Hort,  Soc,  for  1888 
gives  perhaps  as  good  an  account  of  the  many  uses  of  this  valuable  tree  as  could  be 
compiled: — 

^  As  usual  the  society  has  sent  on  application  to  Ceylon,  Penang  and  all  parts  of 
'  India,  particularly  the  north,  large  quantities  of  the  seed  of  this  invaluable  and  most 
'  versatile  tree.  It  is  probably  the  most  universally  cultivated  tree  in  Madras,  being  as 
'  general  for  hedging,  and  nearly  as  good,  as  the  Hawthorn  in  England.  It  bears  any 
'  amoimt  of  clipping  and  chopping,  or  worse,  nibbling  by  sheep  and  goats  and  gnawing 

*  by  horses  and  cattle.    If  attended  to,  it  forms  an  impassable  fence ;  if  neglected,  it 

*  grows  into  a  noble  '  bullfinch.'    It  sows  itself  and  grows  on  all  waste  land,  and  that 
'  even  with  its  roots  in  salt  or  brackish  water.     Single  or  surviving  hedge  plants  grow 

*  into  grand  timber  trees.     The  timber  is  used  by  the  husbandman  for  cart-building ; 
'  the  wood  is  specially  appreciated  by  the  brick-maker ;  the  leaves  and  twigs  furnish  a 

*  never-failing  forage  for  the  poverty-stricken  feeder  of  milch  goats ;  birds,  beasts,  and 
<  boys  scramble  for  the  plump  arillus  which  encases  its  seeds ;  and  in  the  hot  weather 

*  when  the  grass  is  too  dry  to  be  eatable,  the   hungry  cattle  eagerly  devour  the 

*  tough  pods." 

The  growth  of  the  Karkapilly  is  very  fast  in  suitable  places,  and  as  it  coppices  well, 
it  is  worth  growing  for  fuel  in  such  lands  as  those  of  the  Madras  coast.  The  weight 
of  the  wood  is  about  40  lbs.  per  cubic  foot. 

lbs. 

D  4135.    Agri-Hort.  Garden,  Madras  (Steavenson)         .        .        .        .40 

2.  P.  bigemlnum,  Benth.;  Fl.  Br.  Ind.  ii.  303;  Bedd.  Fl.  Sylv.  xcvi.-,  Bt«Av^\^ 
For.  Fl.  173 ;  Gamble  Darj.  List  34 ;  Talbot  Bomb.  List  87  ;  Trimen  YV,  CKi^\.  \\»  V^V- 
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Yen).  Kachlora,  Kumaon ;  Takpyitj  Lepcha ;  Moj,  Ass. ;  Kal  jxikku.  Tarn. ;  Pannivaga, 
atthaperantJia^  Trav.  Hills ;  Kalatiya,  Cingh. 

A  large  tree.  Wood  light  brown,  soft.  Pores  few,  large,  scanty, 
often  divided  in  two.  Medullary  rays  extremely  fine,  numerous  and 
closely  packed. 

Eastern  Himalaya,  up  to  4000  ft.  in  Sikkim,  Assam ;  hills  of  South  India  from 
the  Konkan  and  Kanara  to  Travancore,  abundant  in  Wynaad  ;  Kachin  Hills  in  Burma. 

A  fine  tree.  S.  E.  Peal  says  it  often  reaches  6  ft.  in  girtb,  and  that  the  wood  is 
good  for  planking,  battens,  etc.,  but  not  easy  to  work  {Ind,  Tea  Gaz,,  1883). 

lbs. 

W4300.    Tinnevelly  (Brasier) 22 

3.  P.  lobatum,  Benth. ;  Fl.  Br.  Ind.  ii.  305 ;  Kurz  For.  Fl.  i.  429.  Mimosa 
Koeringa,  Boxb.  PI.  Ind.  ii.  543.     Vern.  Tanyin,  Burm. 

An  evergreen  tree.  Bark  thin,  greyish-brown,  young  trees  with 
narrow  horizontal  lenticels.  Wood  (young  trees)  grey,  moderately 
hard.  Pores  large,  often  subdivided,  in  rings  of  loose  texture,  very 
scanty,  prominent  on  vertical  sections.  Medullary  rays  fine,  numerous, 
inconspicuous. 

Upper  mixed  forests  and  tropical  forests  of  Burma. 

lbs. 

B  6048.     Myaungmyo  Forests,  Burma 30 

B  6076.    Thaungyin  Forests,  Burma  (Cappel) 35 

4.  P.  Saman,  Benth.     The  Rain-tree. 

A  large  tree.  Bark  grey.  Wood  soft,  sapwood  white,  heartwood 
light  brown.  Pores  scanty,  moderate-sized,  often  subdivided,  enclosed 
in  rings  of  soft  tissue.     Medullary  rays  fine,  scanty. 

Introduced  recently  from  S.  America,  and  now  largely  cultivated  in  some  parts  of 
India. 

The  "  Rain-tree  "  was  much  discussed  a  few  years  since,  and  was  cultivated  lai^ely 
under  the  authority  of  Government.  The  growth  is  exceedingly  fast,  but  it  has  not 
auHwered  to  expectations,  as  its  wood  is  nearly  worthless  either  as  timber  or  fuel,  and 
as  the  tree  will  only  thrive  in  good  soils  where  there  is  already  abundance  of  fodder, 
there  is  no  demand  for  its  leaves  and  pods  as  food  for  cattle.  Where  the  soil  suits  and 
the  climate  is  moist,  the  rain-tree  is  useful  for  avenues.  It  is  easily  propagated  by 
seed,  and  will  grow  from  slips  and  cuttings. 

lbs. 

E  3711,  3924.    Roy.  Bot.  Garden,  Calcutta  (King)       ...       26  and  32 

0  4507.    Bot.  Garden,  Saharanpur  (Gollan) 36 

Nordlinger's  Sections,  vol.  6. 

76.  INGA,  Willd.  /.  cyrmnetroidesj  Bedd. ;  Fl.  Br.  Ind.  ii.  306  (Calliandra 
cynometroidesy  Bedd.  Fl.  Sylv.  t.  317),  is  a  moderate-sized  tree  of  the  evergreen  forests 
on  the  hills  of  Travancore  and  Tinnevelly  at  2-4000  ft. 

Order  XLIII.    ROSACEiE. 

Contains  21  genera  of  Indian  trees,  shrubs  or  climbers,  chiefly  found  in  the  colder 
regions  of  the  Himalaya  and  other  mountain  ranges.    It  is  divided  iuto  seven  Tribes, 

VIZ. — 

Tribe    I.  Chrysobalanese       ....     Parinarium,  Parastemon. 

„      IL  Prune» Prunus,  Maddenia,  Pygeum, 

Prinsepia. 

„     III.  Spiraeas Spirasa,  Neillia. 

„     IV.  Rube» Rubus. 

V.  Potentille«e Potentilla. 
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Tribe  Vn.  Pomen Cydonia,  Docynia,  Eriobotrya, 

PyniB,  Photinia,  Pourthiasa, 
Stranvsesia,  Cratasgus,  Goto- 
neaster,  Osteomeles. 

The  BosaceaB  are  not  very  important  in  a  Forest  point  of  view,  either  for  their  pro- 
ducts or  their  sylvicultnral  value.  With  few  exceptions,  they  are  plants  of  the  hill 
ooantry  of  very  little  consequence.  Frunus  Puddum^  in  the  large  Sikkim  variety, 
18  almost  the  only  one  giving  a  timber  of  value,  and  that  for  furniture  only.  But  as 
fruit  trees,  wild  or  cultivated,  there  are  many  species  of  the  greatest  importance. 

Except  Parinariv/m,  Pygeum,  Rosa  and  Rubus,  the  structure  of 
the  woods  of  Rosaceae  is  very  unifonn,  being  compact  and  consisting 
of  small  or  extremely  small,  evenly  distributed  pares ;  and  regular, 
fine  to  extremely  fine  medidlary  rays.  In  the  four  genera  mentioned, 
the  first  two  have  considerably  larger  pores,  and  the  other  two  much 
broader  medullary  rays.  Wood  generally  close-  and  even-grained, 
white  or  pink  to  brown. 

1.  PARINARIUM,  Juss. 

Four  or  five  species,  all  trees,  some  of  them  scarce.  P.  Oriffithianum,  Bth. ;  Fl. 
Br.  Ind.  iL  310,  is  a  tree  of  Tenasserim  and  the  Andaman  Islands.  P.  indicum, 
Bedd.;  Fl.  Br.  Ind.  ii.  311;  Bedd.  Fl.  Sylv.  t.  191,  is  a  tree  of  the  forests  of  the 
Wynaad  at  2-3000  ft. 

1.  P.  travancoricum,  Bedd. ;  Fl.  Br.  Ind.  ii.  311. 

A  small  tree.  Wood  light  red,  moderately  hard.  Pores  large, 
scanty,  making  pretty  brown  lines  on  a  vertical  section.  MeduUa/ry 
rays  very  fine,  very  numerous,  close  and  even.  Regular,  fine,  wavy, 
concentric  bands  of  light  tissue. 

Hills  of  Travancore,  about  2000  ft.,  scarce, 

lbs. 

W4685.     Travancore  (Bourdillon) 42 

2.  PARASTEMON,  A.  DC.  P.  urophyllum,  A.  DC ;  Fl.  Br.  Ind.  ii.  312,  is  a 
shrub  or  small  tree  of  Tenasserim  and  the  Andamans. 

3.  PRUNUS,  Linn. 

Including  the  almond,  peach,  apricot,  plum  and  cherry,  cultivated  trees,  and  two 
Baluchistan  species,  there  are  about  21  species  in  the  Indian  limits. 

P.  tomentosa,  Thunb. ;  Fl.  Br.  Ind.  ii.  214,  is  a  shrub  of  Kashmir  at  5-6000  ft. 
P.  MJkyra,  Roxb.  Fl.  Ind.  ii.  501 ;  Fl.  Br.  Ind.  ii.  315 ;  Kurz  For.  FL  i.  434,  is  a  small 
bushy  tree  of  the  hills  of  Upper  Burma.  P.  undulata,  Ham. ;  Fl.  Br.  Ind.  ii.  316 ; 
Gamble  Darj.  List  35,  is  a  small  tree  of  the  Central  and  Eastern  Himalaya  from 
6-12,000  ft.  and  the  Khasia  Hills.  P.  punctata.  Hook.  f.  and  Th.  is  a  shrub  or  small 
tree  of  the  Khasia  Hills ;  and  P.  Jenkinsit,  Hook.  f.  and  Th.  is  a  small  tree  of  Assam. 

Besides  the  cultivated  species  described,  the  acid  Cherry,  P.  Cerasus,  Linn.,  and  the 
tfweet  Cherry,  P.  Avium,  Linn. ;  Vern.  Gilds,  olchi,  hnisbal,  Pb.  (Brandis),  are  some- 
times cultivated  in  the  West  Himalaya. 

Wood  close-  and  even-grained,  usually  reddish,  often  scented. 
Pores  small  or  very  small.  Medullary  rays  generally  of  two  classes, 
line  and  moderately  broad.  Annvul  Hiigs  marked  either  by  a  con- 
tinuous line  of  pores  or  by  more  numerous  pores  in  the  spring  wood. 
Almost  all  have  a  pretty  silver-grain. 

1.  P.  Amygdalus,  Baill. ;  Fl.  Br.  Ind.  ii.  313  ;  Brandis  For.  Fl.  190.  Amygdahis 
communis,  Linn. ;  Roxb.  Fl.  Ind.  ii.  500.  The  Almond.  Aiivandier,  Fr. ;  ifaudet- 
haum^  Qem,    Vern.  Baddmt  Hind. 
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A  moderate-sized  tree.      Wood  light   brown,   moderately  hard. 

Pores  very  small,  very  numerous,  uniformly  distributed ;  large  in  the 

early  part  of   the  annual   ring,   which    they   conspicuously   mark. 

Medullary  rays  of  two  classes,  fine  and  moderately  broad,  numerous, 

regular. 

iDdigenous  in  Western  Asia ;  occasionally  cultivated  in  Kashmir  and  the  Punjab. 
Mathieu  Fl.  For.  136  gives  the  weight  as  57  to  69  lbs.  per  cubic  foot. 
NordliDger's  Sections,  vol.  1. 

2.  P.  persica,  Bth.  and  Hook.  f. ;  Fl.  Br.  Ind.  ii.  313 ;  Brandis  For.  Fl.  191 ; 
Kurz  For.  Fl.  i.  433 ;  Gamble  Darj.  List  34.  Amygdalus  persica^  Linn. ;  Roxb.  Fl.  Ind. 
ii.  500.  The  Peach.  Pecker,  Fr. ;  Ffirsichbaunif  Germ. ;  Fesco,  Ital.  Vern.  Ghiva- 
reshtad,  Afgh. ;  Aru,  aor,  chinannu,  beinni,  heimUy  rek.  Ph.;  Aru,  Hind.;  Takpo, 
Lepcha. 

A  small  tree.  Bark  grey,  shining,  smooth,  with  numerous  hori- 
zontal corky  lenticels  divided  in  the  middle.  Wood  red,  scented,  hard, 
close-grained ;  structure  the  same  as  that  of  P.  Amygdalus.  A  pretty 
silver-grain. 

Cultivated  all  over  India,  often  run  wild. 

Mathieu  Fl.  For.  137  gives  the  weight  as  46  lbs.  per  cubic  foot. 

lbs. 

H  4557.    Kathian,  Jaunsar,  7000  ft.  (Gamble) 43 

O   4746.    Forest  School  Garden,  Dehra  Diin  (Gamble)   .        .        .        .47 
W  4122.    Ootacamund,  7000  ft.  (Gamble) — 

3.  P.  armeniaca,  Linn. ;  Fl.  Br.  Ind.  ii.  313 ;  Brandis  For.  Fl.  191 ;  Roxb.  Fl. 
Ind.  ii.  501.  The  Apricot,  AMcotier,  Fr. ;  Ajprikosenlaum,  Germ.  Vern.  Hdri,  gar- 
daluy  jaldarUy  zardaru,  chtiH,  chilu,  shiran^  cheroliy  cher  kush^  serkuji,  shari,  Pb. ;  Iser, 
Kashmir ;  Chiiari,  zarddlu,  khoobani,  Hind. ;  Mishmish,  Pers. ;  Chuarih  Kumaon ; 
Kusmia  aru,  Dotidl. 

A  moderate-sized  deciduous  tree.  Bark  dark  brown,  rough,  with 
narrow  longitudinal  clefts.  Sapwood  white ;  heartwood  greyish-brown, 
mottled  with  dark  brown  streaks,  moderately  hard.  Structure  the 
same  as  that  of  P.  Amygdalus  and  P.  persica. 

Cultivated  in  the  Western  Himalaya. 

The  most  common  fruit  tree  about  the  villages  of  the  Western  Himalaya.  Weight 
49  lbs.  ijer  cubic  foot;  Mathieu,  Fl.  For.,  p.  141,  gives  59  lbs.  Growth  moderate, 
4  to  8  rings  per  inch  of  radius.  Wood  handsome,  used  for  various  purposes  in  the 
Punjab  Hills.  In  Lahoul  and  Upper  Kunawar  it  is  the  chief  firewood.  The  fruit, 
Iresh  or  dried,  is  extensively  used  for  food,  and  an  oil  is  extracted  from  the  kernels 
-which  is  used  to  burn,  in  cooking  and  for  the  hair. 

lbs. 

H    781.    Bathri,  Chamba,  3000  ft 49 

H      20.     MadhaD,  Simla,  6000  ft 49 

H2876.    Matiydna,  Simla,  7000  ft.  (Gamble) — 

4.  P.  prostrata,  Labill. ;  Fl.  Br.  Ind.  ii.  213 ;  Brandis  For.  Fl.  193.  Vern.  Td7xi, 
ter,  talle,  Pb. 

A  shrub.  Bark  dark  greyish-brown,  smooth,  thin.  Wood  hard, 
close-  and  even-grained  :  sapwood  pinkish-white ;  heartwood  greyish- 
brown,  streaked.  Pores  extremely  small,  except  in  the  spring  wood, 
where  they  are  larger,  and  mark  the  annual  rings.  Medidlary  rays 
extremely  fine  and  numerous,  short. 

Pocky  places  in  Afghanistan ;  arid  parts  of  the  West  Himalaya,  generally  above 
7000  ft. 

lbs 

P4870.    Punjab  Himalaya  (Elliott)       . .55 
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5.  P.  PUfa,  WalL ;  Fl.  Br.  Ind.  ii.  314 ;  Gamble  Darj.  List  34.  Vern.  Kamki, 
Bhutia. 

A  small  tree.  Bark  grey  or  greyish-brown,  shining,  peeling  off 
in  thin,  horizontal,  shining,  papery  but  tough  layers.  Wood  reddish- 
brown,  moderately  hard.  Annual  rings  marked  by  a  line  of  pores  in 
the  spring  wood.  Pares  small,  very  scanty,  except  in  the  spring  wood 
layer.  Medullary  rays  of  two  classes,  the  larger  fine,  the  smaller 
very  fine,  the  latter  with  two  or  three  only  between  the  former. 

Eastern  Himalaya,  from  Nepal  eastward,  at  10-12,000  ft. 
E  4934.    Tonglo,  Darjeeling,  10,000  ft.  (C.  G.  Rogers). 
E4935.    Suburkum,   „         11,000  ft.  „ 

6.  P.  Puddum,  Roxb. ;  Fl.  Br.  Ind.  ii.  314 ;  Brandis  For.  Fl.  194 ;  Kurz  For.  FI. 
i.  434 ;  Gamble  Darj.  List  34.  P.  sylvatica,  Roxb.  Fl.  Ind.  ii.  501.  Vern.  CJiamidri, 
amalgilch,  pdja,  pajiay  Fh. ;  Padda7ii,  pdya,  Uind, ;  PAcya,  Jaunsar ;  Pa7/d;i,  Kumaon, 
Grarhwal ;  Fanyia,  Dotidl ;  Kongki,  Lepclia. 

A  moderate-sized  (in  Sikkim,  a  large)  deciduous  tree.  Bark  pale 
brown  to  dark  brown,  shining,  peeling  off  in  thin,  horizontal,  shining 
layers.  Wood  moderately  hard,  scented  :  sapwood  white ;  heartwood 
r€KL  Annual  rings  distinctly  marked  by  an  irregular  and  not  con- 
tinuous belt  of  numerous  pores.  Fores  small ;  those  of  the  spring 
wood  very  small,  frequently  arranged  in  oblique  lines  intersecting  the 
medullary  rays  at  an  angle.  Medullary  rays  of  two  classes  :  nume- 
rous, very  fine  rays  alternating  with  fewer,  short,  moderately  broad 
rays,  givmg  a  pretty  shining  silver-gram. 

Wild  in  the  Himalaya,  from  the  Indus  to  Assam,  between  2500  and  7000  ft. ; 
Khasia  Hills ;  hills  of  Upper  Burma ;  often  cultivated. 

There  are  two  varieties  of  this  tree  in  the  Darjeeling  hills :  (1)  a  very  big  tree  with 
crimson  flowers  which  appear  in  March,  and  wood  of  size  fit  for  large  carpentry ; 
and  (2)  a  small  or  medium-sized  tree  with  pink  flowers  which  appear  in  October  to 
November,  and  similar  wood  but  small.  This  is  the  one  which  is  common  in  the 
West  Himalaya,  both  wild  and  cultivated.  These  two  varieties  require  investigation ; 
they  are  possibly  species.  Var.  No.  1  has  a  rather  different  structure,  viz.  **  larger 
*  pores,  much  subdivided,  scanty ;  medullary  rays  narrower,  wavy ; "  to  it  probably 
belong  Nos.  E  683,  E  2363,  E  2364  and  E  3594. 

The  wood  is  used  in  the  Punjab  Himalaya  for  walking-sticks,  which  are  made  of 
saplings  or  root-suckers;  in  Darjeeling  occasionally  for  furniture.  It  deserves  to  be 
better  known,  and  to  be  more  extensively  used,  as,  at  any  rate,  in  Sikkim,  it  is  common, 
and  reaches  a  large  size.  It  gives  an  abundant  gum,  not  used.  Weight,  on  an  average, 
45  lbs.  per  cubic  foot.  The  seeds  are  strung  in  rosaries,  and  used  by  faqirs  (U.  N. 
Kanjilal).  ^^ 

H      46.    Nagkanda,  Simla,  7000  ft 52 

H    234.    Garhwal  Hills  (1868) 46 

E  683.  Sepoydura  Forest,  Darjeeling,  6000  ft.  (Johnston)  .  .  .42 
E  2363.  Kurseong,  Darjeeling,  5000  fl.  (Gamble)  .  .  .  .41 
E  2364,  3594.  Tukdah  Forest,  Darjeeling,  5000  ft.  (Gamble)  .  .  48 
E  1447.    Mishmi  Hills  (Grifiith,  1836) 37 

7.  P.  communis,  Huds. ;  Fl.  Br.  Ind.  ii.  315  ;  Brandis  For.  Fl.  192.  The  Plum. 
Frunitr,  Fr. ;  Fflaumenhaum^  Germ.     Vern.  Aliicha,  olchiy  er,  aor,  (jardaluy  Pb. 

A  moderate-sized  tree.  Wood  reddish-brown,  hard,  very  close- 
grained,  warps  and  splits,  structure  the  same  as  that  of  the  last 
three  species,  but  the  "poi^es  smaller  in  both  the  spring  and  autumn 
wood,  the  former  sometimes  absent,  so  that  the  annual  ring  is  only- 
marked  by  a  line. 

GultiTated  (or  indigenous,  Fl.  Br.  Ind.)  from  Garhwal  to  Kashmir  in  the  \Ye?k\«t\i 
Himalaya,  at  5-7000  ft.    Kuram  Valley,  at  7-9000  ft.,  almost  wild  QMXcVAaoxC^. 
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Growth  foBt,  2  to  3  rings  per  inch  of  radius.  Weight  50  lbs.  per  cubic  foot.  The 
wood  is  smooth  to  work,  and  is  used  in  Kashmir  for  the  skeleton  of  the  so-called  papier- 
mach^  boxes. 

lbs. 

H    151.    Giri  Valley,  Simla,  4000  ft 52 

O  4739.    Forest  School  Garden,  Dehra  Diin  (Gamble)    ....    49 

8.  P.  Padus,  Linn. ;  FL  Br.  Ind.  ii.  315  ;  Brandis  For.  Fl.  194.  The  Bird  Cherry. 
Cerisier  h  grappesy  Fr. ;  Ahlhirschey  Germ.  Vern.  Fdrasy  kalakat,  gidar-ddk^  hart, 
ziimj  zarriy  zanSm,  jamu,  chiile,  dudla,  krun,  Pb. ;  Jamanaf  jamnoi,  jamoi,  jamroiy 
Jaunsar ;  Angurak,  Kuram. 

A  moderate-sized,  deciduous  tree,  with  dark,  rough  bark.  Wood 
moderately  hard  :  sapwood  large,  whitish ;  heartwood  reddish-brown, 
with  an  unpleasant  smell.  Annual  rings  distinctly  marked  by  a 
narrow  belt  of  continuous,  closely  arranged  pores.  Pores  small, 
scanty,  in  small  groups.  MedvMary  rays  moderately  broad,  dark, 
undulating,  very  prominent  as  a  handsome  silver-grain  on  a  radial 
section. 

Himalaya,  from  the  Indus  to  Sikkim,  at  6-10,000  ft. ;  Kuram  valley. 

This  pretty  tree  is  common  in  the  upper  hill  forests  at  7-10,000  ft.,  especially 

associated  with  maples,  Quercua  dilatata  and  yew,  and  particularly  on  *•  thdchs "  or 

sheep-grazing  grassy  glades  in  the  fir  forests.    Growth  rather  slow.    Average  weight 

41  lbs.  per  cubic  foot ;  Mathieu  Fl.  For.  p.  141  gives  an  average  of  41*5  lbs.    The  wood 

has  often  a  handsome  grain,  and  deserves  to  be  better  known ;   it  is  scarcely  ever 

used.    The  fruit  is  sometimes  attacked  by  Aphids,  and  then  takes  a  curious  horn-like 

appearance,  which  is  rather  common. 

lbs. 

H  916.    Hazara,  7000  ft 38 

H    22.    Matiydna,  Simla,  7000  ft 42 

H    58.    Nagkanda,  Simla,  8000  ft 43 

The  structure  of  the  wood  of  the  European  tree  as  shown  in  Nordlinger^s  Sections, 
vol.  1,  differs  a  good  deal.  It  has  much  more  numerous,  very  clear  pores,  and  finer, 
more  distinct  rnednUary  rays, 

9.  P.  nepalensis,  Ser. ;  Fl.  Br.  Ind.  ii.  316 ;  Gamble  Darj.  List  34.  Vern. 
Bcmghhaluy  Kumaon ;  Likh-aru,  arupatti,  Nep. ;  Blosahlot,  Lepcha. 

A  large  tree.  Bark  blackish-grey,  smooth,  thin.  Wood  moderately 
hard,  even-grained  :  sapwood  white ;  heartwood  reddish-brown.  Struc- 
ture similar  to  that  of  P.  Padus. 

Central  and  Eastern  Himalaya  from  Kumaon  to  Bhutan,  at  6-10,000  ft. ;  Khasia 
Hills  at  4-6000  ft. 

A  common  tree  about  Darjeeling,  with  verticillaie  upright-growing  branches,  coming 
into  new  leaf  early  in  March. 

lbs. 
E    696.    Rangbul  Forest,  Darjeeling,  7000  ft.  (Johnston)       ...     41 
E2369.  „  „  „  (Gamble).        ...    42 

No.  E  5086  from  the  Darjeeling  Hills  (C.  G.  Rogers)  is  probably  the  wood  of 
P,  undulata^  Ham.    Bark  grey,  smooth.     Wood  light  brown,  structure  as  in  P.  Padus, 

10.  P.  martabanica.  Wall. ;  Fl.  Br.  Ind.  ii.  316 ;  Kurz  For.  Fl.  i.  434.  Vern. 
Thitinanku,  Burm. 

An  evergreen  tree.  Bark  thin,  fibrous,  brown.  Wood  heavy, 
cross-grained,  red.  Pores  moderate-sized,  often  subdivided.  Medul- 
lary rays  fine,  uniform,  closely  packed. 

Tropical  and  moister  upper  mixed  forests  of  the  Andamans,  also  Tenasserim. 

B  1975.    Andaman  Islands  (Kurz,  1866). 

11.  P.  acuminata.  Wall.;  Fl.  Br.  Ind.  ii.  :n7;    Gamble  Darj.  List  35.     Vern. 
2raU,  Nep. 
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A  tree  with  thin  dark  bark.     Wood  reddish-brown.     Pores  small, 

sometimes  in  groups  or  radial  lines.     MeduUai^  oxtys  of  two  classes, 

numerous,  very  fine  rays,  alternating  with  fewer,  short,  broad  ones, 

silver-grain  pretty,  wavy. 

Eastern  Himalaya  and  Ehasia  Hills  at  4-7000  ft. 

A  useful  wood,  sometimes  used  for  planking  and  boxes. 

E  3422.    Rangirdm,  Darjeeling,  6500  ft.  (Gamble). 
E  3309.    Sureil,  Darjeeling,  6000  ft.  (Gamble). 

12.  P.  eburnea,  Aitch. ;  Joum.  Linn.  Soc.  xviii.  50. 

A  large  shrub  with  silvery- white  branches.  Bark  very  rough, 
dark  brown,  peeling  oflF  in  papery  flakes.  Wood  hard,  close-grained, 
pale  reddish-brown.  Pores  extremely  small,  evenly  distributed  in 
the  autumn  wood  ;  much  larger  in  the  spring  wood,  where  they  form 
a  regular  belt  indicating  the  annual  ring.  MedvMary  rays  fine  to 
moderately  broad,  rather  scanty,  short. 

Baluchistan,  in  the  Juniper  tracts,  common  and  gregarious  in  thickets  on  stony 
ground  between  the  ranges  up  to  9000  ft.  Flowers  pink  (Lace).  Also  characteristic 
of  open  stony  ground  in  tbe  Kuram  Valley  with  P.  Jacquemontiiy  Hook.  f.  (Aitchison). 

lbs. 

P  4481.     Baluchistan  (Lace) 57 

18.  P.  miCFoearpa,  C.  A.  Mey. 

A  shrub.  Bark  very  smooth,  chestnut-brown,  shining,  with  large 
horizontal  lenticels.  Wood  white,  heartwood  dark  brown,  structure 
the  same  as  that  of  P.  eburnea. 

Baluchistan,  in  the  Juniper  tracts,  not  common. 
P  4480.    Zarghun  Hange,  Baluchistan  (Lace). 

4.  MADDENIA,  Hook.  f.  and  Th.  M.  hhmlaica.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind. 
iL  318,  is  a  small  tree  of  the  higher  mountains  of  the  Eastern  Himalaya  at  8-10,000  ft. 

5.  PYGEUM,  Gaertn. 

Ten  species,  evergreen  trees  or  shrubs,  rather  scarce.  /*.  accuminatniHy  Colebr. ; 
Fl.  Br.  Ind.  ii.  318 ;  Kurz  For.  Fl.  i.  435 ;  (ramble  Darj.  List  35,  is  a  tree  of  the 
Sikkim  terai  (scarce),  Khasia  Hill-*  and  Chittagong,  with  a  red  wood.  P.  glaherrimumy 
Hook.  f.  and  P.  montanum,  Hook.  f.  are  evergreen  trees  with  much  the  same  distribu- 
tion, but  ascending  the  bills  to  about  5000  ft.  P.  Andersani,  Hook.  f. ;  Fl.  Br.  Ind.  ii. 
320,  is  a  rigid  shrub  found  on  the  summit  of  Parasndth  Hill  in  Chota  Nagpore  at 
4000  ft.  P.  arboreum,  Endl.  and  P.  persimile,  Kurz,  are  trees  of  Tenasserim,  the 
former  extending  to  the  Martaban  Hills  at  3-5000  ft.  P.  Qardneri,  Hook.  f. ;  Fl.  Br. 
Ind.  ii.  321 ;  Talbot  Bomb.  List  87,  is  a  large  tree  of  the  Western  Ghdts  from  Mahabii- 
leshwar  to  the  Nilgiris. 

1.  P.  Wightianum,  Blume ;  Fl.  Br.  Ind.  ii.  310  ;  Talbot  Bomb.  List  87 ;  Trimen 
Fl.  Ceyl.  ii.  134.  P.  ceylanicum^  Bedd.  Fl.  Sylv.  t.  59.  Vern.  Palangkacchi,  Tam. ; 
Nay  hambagamy  shetturi,  Mai. ;  Mutta  konyu,  rettiyariy  Trav.  Hills. 

A  large  tree.  Bark  rough,  pale  brown.  Wood  red,  hard.  Pores 
moderately  large  to  large,  scanty,  single  or  in  radial  or  oblique  strings, 
unevenly  distributed,  conspicuous  on  a  vertical  section.  MedioUary 
ruys  moderately  broad,  short,  dark. 

Western  Gbdts  in  evergreen  forests,  from  N.  Kanara  to  Travancore  up  to  4000  ft. ; 
Anamalai,  Shevaroy  and  Pulney  Hills ;  hill  forests  of  Ceylon. 

Beddome  says  this  is  an  immense  tree  with  very  large  buttresses,  often  with  a  girth 
of  20  ft.  and  an  enormous  spreading  head.  He  says  it  smells  strongly  of  prussic  acid, 
Bourdillion  gives  W  =  44  lbs.,  P  =  622. 

W  4672.    Travancore  (Bourdillon) \\ 
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2.  P.  zeylanlcum,  Gaertn. ;  Fl.  Br.  Ind.  ii.  321 ;  Triinen  Fl.  Ceyl.  ii.  135.  Vero. 
Oalu-moray  Cingh. 

A  large  tree.  Bark  grey,  smooth.  Wood  light  red  or  yellowish, 
hard,  close-grained.  Pores  moderate-sized,  often  subdivided,  scanty. 
Medvllary  rays  fine,  numerous,  not  conspicuous. 

Moist  low  country  of  Ceylon. 

lbs. 

No.  28,  Ceylon  Collection  (A.  Mendis) 65 

6.  PRINSEPIA,  Royle. 

1.  P.  Utilis,  Royle ;  Fl.  Br.  Ind.  ii.  323 ;  Brandis  For.  Fl.  196.    Vem.  Bhekal, 
hekkra,  karanga,   kanitriy  kongtri,  kusht,  kukis,   kuktiSy  Hind. ;    Gurinda,  Hazara ; 
Tattia,  phulwara^  Rajaori;    Jintij   Chenab;    Beklingy  Kunawar;    Cherara,  dhatela, 
jhatela,  Kumaon  or  Grarhwal ;  Bhekkoiy  bhek,  Jaunsar. 

A  deciduous,  thorny  shrub.  Bark  thin,  brown,  peeling  off  in 
small  vertical  flakes ;  under-bark  orange.  Wood  red,  very  hard  and 
compact,  close  and  even-grained,  but  much  liable  to  split.  Annucd 
rings  marked  by  a  narrow  continuous  belt  or  line  of  small  pores ;  the 
pores  outside  this  belt  very  small.  The  pores  are  sometimes  filled 
with  a  white  substance.  MedvUary  rays  of  various  sizes  from  very 
fine  to  almost  moderately  broad,  short,  numerous.     Pith  large. 

Outer  Himalaya,  Itom.  Hazara  to  Bhutan  at  2-9000  ft. ;  Khasia  Hills ;  naturalized 
in  the  Nilgiris. 

A  well-known  shrub,  very  common  on  dry  hillsides  near  any  small  spring  or  water- 
course. It  owes  its  growth  usually  to  its  thorns  which  protect  it,  and  it  apparently  is 
not  eaten  by  goats.  The  fruit  is  like  a  sloe,  but  has  the  style  neai'  the  base.  Growth 
slow,  12  rings  per  inch  of  radius.  Weight  69  lbs.  per  cubic  foot  The  wood  is  only 
used  for  fuel  and  occasionally  for  walking-sticks.  An  oil  is  expressed  from  the  seeds, 
and  is  used  for  food  and  for  burning. 

lbs 

H     49.    Nagkanda,  Simla,  8000  ft.    .     ' 69 

H2868.  ,,  „  „        (Gamble)     .        .        .        .  — 

H  4786.    Kathian,  Jaunsar,  7000  ft.        „  ....  50  (young) 

Nordlinger*s  Sections,  vol.  8. 

7.  SPIRiEA,  Linn. 

Contains  eleven  species  found  in  the  Himalaya,  chiefly  at  elevations  above  6000  ft. 
They  include  both  herbs,  such  as  the  *'  Meadow  Sweet "  found  in  Kashmir ;  and  shrubs, 
few  of  which  attain  any  size.    The  two  described  are  the  most  important. 

1.  S.  sorbifolia,  Linn. ;  Fl.  Br.  Ind.  ii.  324.  S.  Lindleijana,  Wall.  Vem.  Sar- 
bashtaij  kikri,  hatu^  Pb. ;  Latkar^  lotkar,  Jaunsar. 

A  shrub.  Bark  reddish-grey,  covered  closely  with  rough  rounded 
lenticels.  Wood  hard,  compact,  even-grained,  dark  yellowish-brown. 
Annual  rings  marked  by  a  coloured  belt.  Pores  small,  scanty, 
evenly  distributed.  Medidlary  rays  moderately  broad,  conspicuous 
and  clear,  short,  not  numerous. 

West  Himalaya,  from  the  Sutlej  to  Kumaon,  above  7000  ft. ;  Kuran  Valley  at 
7-9000  ft.  in  water  channels. 

A  very  pretty  shrub,  well  known  in  gardens  in  Europe.  It  has  pinnate  leaves  and 
large  branched  cymose  panicles  of  white  flowers  at  the  ends  of  the  branches.  It  affects 
hill-sides  on  the  cooler  aspects,  and  ravines,  in  company  with  Desmodium  tilice/oUum, 
Prinsepia,  utilis  and  similar  shrubs.    Growth  moderate,  12  rings  per  inch  of  radius. 

Ibe. 

H     82.    Simla,  7000  ft 49 

H  3014.    Hattu  Forest,  Simla,  8000  ft.  (Gamble) — 

H  4781.    Kulni  parao,  Tehri-Garhwal,  8000  ft.  (Gamble)        ...    51 


ROSACEiE  317 

2.  S.  eaneseens,  Don ;  Fl.  Br.  Ind.  ii.  325.  Vern.  Chahu,  taku,  Simla ;  Bhuti, 
Kumaon  ;  Katmatialna,  Grarhwal ;  Takoi,  chakroi,  Jaunsar. 

A  small  rather  twiggy  shrub.  Wood  with  structure  similar  to 
that  of  S.  sorbifolia. 

West  Himalaya,  from  Murree  to  Kumaon,  at  6-8000  ft. 

Growth  moderate,  12  rings  per  inch  of  radius.  A  conspicuous  shrub,  which  is 
found  chiefly  on  open  hill-sides  as  a  stiff  bush  in  company  with  Indigo/era  heterantha^ 
Berheria,  etc.  It  is  very  handsome  when  in  flower  in  the  spring,  having  curved 
branches  with  white  corymbs  of  hawthorn-like  flowers  on  one  side. 

Ibe. 

H    159.    Simla,  7000  ft 47 

H  2827.    Mahasu,  Simla,  8000  ft.  (Gamble)  .        .        .        .        .        .    — 

8.  NEILLI  A,  Don.  Two  species,  both  shrubs  of  no  importance,  viz.  N.  ihyrsifloray 
Don,  and  N,  ruhiflora,  Don;  Fl.  Br.  Ind.  ii.  Add.;  Gamble  Darj.  List  35;  Vern. 
Fukshioungy  Lepcha,  both  very  similar  and  common  about  Darjeeling  at  7000  ffc. 

9.  RUBUS,  Linn. 

C!on tains  40  species  of  erect,  trailing  or  climbing,  generally  thorny  shrubs.  Many 
species  are  known  on  account  of  their  edible  fruits,  the  best  of  which  is  perhaps 
B.  dlipticus,  B.  fruticosus,  Linn. ;  Fl.  Br.  Ind.  ii.  337 ;  Brandis  For.  Fl.  197 ;  the 
Blackberry  or  Bramble;  Vern.  Ankri,  alish,  kanacht^  chench, pahhdna.  Ph.,  is  found 
in  Afghanistan,  the  Salt  Range  and  the  Punjab  Himalaya  as  far  east  as  the  Kavi» 
B.  roacefoliusy  Sm. ;  Fl.  Br.  Ind.  ii.  341 ;  Kurz  For.  Fl.  i.  439 ;  Gamble  Darj.  List  36, 
is  a  small  shrub  found  in  the  Himalaya  from  Kumaon  to  Sikkim,  in  the  Khasia  Hills 
and  in  the  hills  of  Burma.  It  has  a  large,  red,  edible  fruit,  which  is  sold  in  the  bazar 
in  Darjeeling.  B.  biflorusy  Buch. ;  Fl.  Br.  Ind.  i.  338 ;  Brandis  For.  Fl.  198 ;  Vern. 
Ohdnch,  kantauchy  khanidray  Kashmir ;  KareVy  akhreriy  akhCy  Ravi ;  Dher,  Simla ; 
Hinsolay  Garhwal,  is  a  white-stemmed  shrub  of  the  Himalaya  from  Hazara  to  Bhutan. 
B.  nivtntSy  Wall. ;  Fl.  Br.  Ind.  ii.  335 ;  Brandis  For.  Fl.  199 ;  Gamble  Darj.  List  35  ; 
YerD.  KcUgay  Sutlej ;  BherUy  Jaunsar,  has  the  same  distribution,  and  is  a  common 
undershrub  in  the  fir  and  oak  forests  at  8-10,000  ft.,  with  a  red  fruit,  very  like  the 
raspberry.  B.  molticcanuSy  Linn. ;  Fl.  Br.  Ind.  ii.  330 ;  Kurz  For.  Fl.  i.  439 ;  Gamble 
Darj.  List  35 ;  Talbot  Bomb.  List  88 ;  Trimen  Fl.  Ceyl.  ii.  136 ;  Vern.  Bipemkantay 
Kep. ;  Sufok-jiy  Lepcha ;  Wel-hutCy  Cingh.,  is  a  large  shrub  with  simple,  rugose  leaves 
and  red  edible  fruit,  found  in  the  East  Himalaya  and  down  to  S.  India,  Ceylon  and 
Burma.  B,  racemosusy  Roxb.,  and  two  other  species  occur  on  the  Nilgiris.  There  are 
many  other  interesting  species,  bat  too  small  and  too  unimportant  for  mention  here. 

1.  R.  elliptiCUS,  Smith ;  Fl.  Br.  Ind.  ii.  336 ;  Gamble  Darj.  List  36 ;  Talbot  Bomb.. 
List  88;  Trimen  Fl.  Ceyl.  ii.  137.  B.flavuSy  Ham.;  Brandis  For  Fl.  197;  Kurz  For. 
Fl.  i.  438.  B.  Oowreephuly  Roxb.  Fl.  Ind.  ii.  517.  Vern.  Akhiy  anhn,  kunuchiy 
ffurdchay  pukajuiy  achu,  Pb. ;  Binsau,  anchuy  Jaunsar ;  IiJsary  aisain,  hinsra,  hinshahiy 
hisalUy  Kumaon ;  Ashidlo,  Dotidl ;  Tola  aselu,  escaluy  cesi,  Nep. ;  KashyerUy  Lepcha. 

A  large  thorny  shrub.  Barh  brown,  moderately  hard.  Wood 
light-brown.  Pores  small.  Medidlary  rays  short,  very  broad  and 
moderately  broad. 

Himalaya,  from  the  Indus  to  Bhutan,  between  1500  and  8000  ft. ;  Khasia  Hills- 
aod  Assam  ;  Ghdts  of  Bombay  and  Madras ;  hills  of  Burma ;  hill  region  of  Ceylon :  in 
fact,  in  all  Indian  hill  regions  over  4000  ft. 

The  fruit  is  yellow  and  with  the  flavour  of  the  raspberry ;  it  is  commonly  eaten. 
and  made  into  preserves  in  the  Himalaya,  and  is  certainly  one  of  the  best  of  the  wild 
fruita  of  India.  I  cannot  at  all  agree  with  Trimen  in  calling  it  **  scarcely  edible,"  for 
I  have  eaten  it  in  many  parts  of  India,  and  even  on  the  hills  of  Ceylon. 

E  2367.    Tukdah  Forest,  Darjeeling,  5000  ft.  (Gamble). 

2.  R.  lasioearpus,  Smith  ;  Fl.  Br.  Ind.  ii.  339 ;  Brandis  For.  Fl.  198 ;  Kurz  For. 
Fl.  i.  439;  Gamble  Darj.  List  36;  Talbot  Bomb.  Li8t  88;  Trimen  Fl.  Ceyl.  ii.  138. 
Vern.  Onnachay  pukanuy  Hazara ;  Kanduiri,  kharimtchy  surganchy  Kashmir ;  Tulanch, 
Chensb;  NiUy  kalliachiy  Beas;  Klenchu,  gaJkay  Simla;  Kalga,  Sutlej;  jKd?a\caT,ka\a 
ikiM/i»,  Kumaon ;  jKa/a  (Me?e«,  Nep. ;  Kajutalam,Le]ichvky  Gariphalj'M.ai. 
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A   straggling   shrub.     Bark  smooth.     TToo^structure  similar  to 

that  of  iZ.  eUipticus, 

Himalaya,  Khasia  Bills,  Burma,  South  India  and  Ceylon. 

The  frnit  has  a  glaucous  blue-black  colour ;  it  is  small,  but  of  good  flavour. 

E  2368.    Tukdah  Forest,  Darjeeling,  5000  ft.  (Gamble). 

3.  R.  lineatUS,  Reinw. ;  Fl.  Br.  Ind.  ii.  333 ;  Gamble  Darj.  List  36.  Vem. 
Gempe  asdu,  Nep. 

A  large  thomless  shrub.     Bark  red,  peeling  oflF  in  papery  flakes. 

Wood  yellowish-brown,  in  structure  resembling  that  of  R.  ellipticv^. 

Sikkim  Himalaya,  at  6-9000  ft.,  gregarious  on  hill-sides  in  the  oak  forest  region. 
The  stems  are  used  to  make  fences.    It  has  a  red,  edible  fruit. 

E  3307.    Darjeeling,  7000  ft.  (Gamble). 

E  3383.    Senchal,  Darjeeling,  8000  ft.  (Gamble). 

4.  R.  panieulatus,  Sm. ;  Fl.  Br.  Ind.  ii.  329 ;  Brandis  For.  Fl.  196 ;  Gamble 
Darj.  List  36.  Vem.  Kala  akhi,  Kangra;  Anchu,  karailo^  katrtay  pattarola,  kala 
hisalUf  Hind. ;  Pandroi,  kala  anchu,  Jaunsar ;  Numingy  Lepcha. 

A  climbing  shrub.    Bark  brown,  soft,  thick.     Wood  brown.    Pores 
large,  many.     Medullary  rays  broad. 

Throughout  the  Himalaya  at  3-8000  ft. ;  Khasia  Hills. 

This  species  has  simple  leaves,  white  beneath,  and  a  black  blackberry-like  fruit. 

E  3361.     Darjeeling,  6500  ft.  (Gamble). 

10.  POTENTILLA,  Linn. 

1.  P.  fiPUtieosa,  Linn. ;  Fl.  Br.  Ind.  ii.  347 ;  Gamble  Darj.  List  36. 

A   small   rigid    shrub.     Wood   yellowish,   hard.     Anmial  rings 

marked  by  the  absence  of  pores  in  the  autumn  wood,  pores  in  the 

rest  fine,  numerous.     Medullary  rays  fine,  numerous,  rather  irregular. 

Himalaya  from  Kashmir  to  Sikkim  at  8-12,000  ft.,  usually  on  rocks,  often  in 
company  with  the  small  Rhododendrons. 
Nordlinger's  Sections,  vol.  11. 

11.  ROSA,  Linn. 

Contains  about  eleven  species  without  including  those  cultivated  in  India,  full  account 
of  which  is  given  in  Brandis'  "  Forest  Flora,"  and  referred  to  in  the  Fl.  Br.  Ind.  ii.  363. 
Bosa  involucrata,  Roxb.  Fl.  Ind.  ii.  513 ;  Fl.  Br.  Ind.  ii.  365 ;  Kurz  For.  Fl.  i.  440 ; 
Yern.  KtUiy  Beng.,  is  a  sub-scandent  shrub  of  the  banks  of  streams  in  the  Gana;etic 
plain,  westward  to  Mount  Abu  and  eastward  to  Burma.  It  is  also  found  in  GK)rakhpur 
and  in  the  streams  of  Behar  and  Chota  Nagpore.  i?.  Eglanteriay  Linn. ;  Fl.  Br.  Ind.  ii. 
■366  (jB.  lutea.  Mill. ;  Brandis  For.  Fl.  201),  is  a  shrub  of  the  arid  parts  of  the  inner 
Himalaya,  with  yellow  flowers,  i?.  TFeJWana,  Wall. ;  Fl.  Br.  Ind.  ii.  366 ;  Brandis 
For.  Fl.  202 ;  Vem.  Kantian,  shingdriy  Uazara ;  Shikand,  shawali,  manayar,  braaen, 
Chenab ;  CMa,  Laboul ;  Sia,  Ladak,  Piti ;  Ringyal,  Kanawar,  is  a  pink-flowered  erect 
shrub  of  the  same  region.  Thomson  says  that  at  Wandla,  in  the  Upper  Indus,  it 
becomes  a  dense  almost  spherical  bush,  15  ft.  high,  the  foliage  almost  concealed  by  the 
bright  red  flowers  ("  W.  Him.  and  Tibet,"  p.  386).  R.  anserinoefolia,  Boiss. ;  Fl.  Br. 
Ind.  ii.  365,  is  a  common,  wild  and  cultivated,  white-flowered  rose  of  Afj^hanistan.  R. 
longicuspis,  Bertol. ;  Fl.  Br.  Ind.  ii.  367,  is  a  climber  of  the  Khasia  Hills  at  2-5000  ft. 
R.  gigantea^  Gollett  is  a  very  fine  large-flowered  rose  of  Manipur  and  the  Shan  Hills  at 
4-5000  ft.,  with  thick  stems,  climbing  extensively  (Journ.  Linn.  Soc.  xxviii.  55,  t.  9). 
R,  CoUeitii,  Cr^pin ;  Joor.  Linn.  Soc.  xxviii.  56, 1. 10,  is  also  a  rose  of  the  Shan  Hills 
at  3-4000  ft.,  along  streams.  R,  Eccb,  Aitch.  in  Journ.  Linn.  Soc.  xviii.  54,  is  a  small 
and  common  shrub  in  the  Kuram  Valley. 

1.  R.  mosehata,  Mill. ;  Fl.  Br.  Ind.  ii.  367 ;  Brandis  For.  Fl.  201.  Vern.  Kuji, 
Jcajei,  karer,  ydl,  N.-W.  Him.;  Fhulwari,  chal,  Kashmir;  Kwia,  kmnda,  kunja, 
KumaoD ;  Kvju,  Garhwal ;  Kujoi^  Jaunsar. 
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A  large,  thorny,  climbing  shrub.  Bark  greyish-brown.  Wood 
moderately  hard,  porous.  Annual  rioigs  marked  by  a  continuous 
line  of  large  pores  in  the  spring  wood,  the  pores  in  the  autumn  wood 
being  scanty  and  small.     Medullary  rays  broad  to  very  broad. 

West  Himalaya,  from  Afghanistan  to  Nepal,  ascending  to  11,000  ft.,  according 
to  the  books,  but  1  do  not  think  I  ever  saw  it  at  much  over  7000  ft.,  and  it  prefers 
4-6000  ft. 

A  tall  climber,  very  sweet  scented,  and  very  ornamental  when  in  flower  in  May  and 
June.  It  is  characteristic  of  open  hill-sides  among  bushes  at  4-6000  ft.,  and  occasionally 
but  rarely  comes  into  the  forests.  Flowers  white.  Growth  slow,  15  rings  per  inch  of 
radius.  The  leaves  are  attacked  by  the  same  fungus  that  damages  cultivated  and  wild 
roses  in  Europe,  Fhragmidium  sithcorticium,  Schrad. 

H  115.    Bhajji,  Simla,  5000  ft. 

2.  R.  serieea,  Lindl. ;  Fl.  Br.  Ind.  ii.  367 ;  Brandis  For.  Fl.  202 ;  Gamble  Darj. 
List  36.    Vern.  Ohajpalu,  Byans ;  Rangydly  Sutlej. 

A  thorny  shrub.  Bark  greyish-brown,  peeling  off  in  papery 
flakes.  Wood  very  hard,  darkening  on  exposure.  Annual  rings 
marked  by  a  continuous  line  of  very  small  pores  in  the  spring  wood, 
the  pores  in  the  autumn  wood  being  extremely  small.  Medullary 
ixtys  short,  moderately  broad  to  broad,  prominent. 

Himalaya,  from  the  Sutlej  to  Bhutan,  at  9-14,000  ft.,  chiefly  on  peaks  and  ridges 
associated  with  Rhododendron  campanulatum  and  under  the  ''  Kharshu  "  oak. 

Growth  slow,  18  rings  per  inch  of  radius.  Flowers  white  with  four  petals,  very 
pretty. 

H  4462.    Balcha.  Tehri-Garhwal,  9000  ft.  (Gamble). 
E  2366.     Suburkum,  Darjeeling,  11,000  ft.        „ 

8.  R.  maerophylla,  Lindl. ;  Fl.  Br.  Ind.  ii.  366 ;  Brandis  For.  Fl.  203.  Vern. 
Ouidh,  han-guldb,  Hind. ;  JikjiJc,  Chenab ;  Akhidri,  Ravi ;  Breri,  hanhoi,  Simla ; 
Bhannra  kujoi,  Jaunsar;  Triphula,  Kumaon;  Band  kunju,  Garhwal ;  Band  kunenli^ 
Dotidl. 

A  thorny  shrub.  Bark  blackish-brown,  peeling  off  in  thin 
papery  flakes.  Wood  light  reddish-brown,  hard  and  compact. 
Annual  rings  marked  by  a  belt  of  numerous  small  pores  in  the 
spring  wood ;  pores  in  the  rest  of  the  wood  extremely  small. 
Medullary  rays  moderately  broad  to  broad,  prominent,  giving  a 
pretty  silver-grain.     Pith  large. 

Himalaya,  from  the  Indus  to  Sikkim,  between  3500  and  10,000  ft. 

This  pretty  shrub  prefers  the  undergrowth  of  the  forests  of  fir,  oak,  etc.,  at  about 
7-8000  ft.,  where  its  pink  flowers  are  very  conspicuous.  The  leaves  are  often  covered 
with  a  fungus,  Puccinta  Roscb,  Barcl.     Growth  slow,  13  rings  per  inch  of  radius. 

Weight  57  lbs.  per  cubic  foot.    Flowers  pink. 

lbs 

H      50.    Nagkanda,  Simla,  8000  ft — * 

H2872.            „            „            „        (Gamble) 55 

H  2847.    Mahasu,  Simla           „              „               69 

H  4455.    Bilcha,  Tehri-Garhwal,  9000  ft.  (Gamble)       ....  61 
Nordlinger's  Sections,  vol.  8  (Tab.  VII.  1). 

4.  R.  Lesehenaultiana,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  368. 

A  large  climber,  often  hollow  in  the  centre.  Bark  purple-red, 
papery,  peeling  oflF  in  flakes.  Wood  reddish-brown,  porous,  soft. 
Pores  large  and  moderate-sized,  evenly  distributed  between  the  very 
broad  rriedvlla/ry  rays. 

Hills  of  South  India,  above  5000  ft. ;  very  common  in  the  sholas  around  Oota- 
camund. 

W  3801,  4184.    Fairlawns,  Ootacamund,  7000  ft.  (Gamble). 
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12.  CYDONIA,  Tourn. 

!•  C.  vulgaris,  Perp. ;  Fl.  Br.  Ind.  ii.  369.  Pyrus  Cf/donla,  Roxb.  Fl.  Ind.  ii. 
511;  Brandis  For.  Fl.  205.  The  Quince.  Coignassier,  Fr.;  Quitte,  Grerm.  Vern. 
Bihi,  N.  Ind. ;  Bamtsunt,  hummtUy  Kashmir. 

A  small  tree.  Wood  light  brown,  soft,  even-grained.  Pores  very 
small,  evenly  distributed.  MedwUary  rays  fine,  short,  numerous, 
regular.    Anmud  rings  marked  by  a  line. 

Cultivated  in  the  West  Himalaya,  the  Punjab  and  Baluchistan ;  often  comes  up 
self-sown. 

Nordlinger's  Sections,  vol.  2. 

13.  DOCYNIA,  Dene. 

Two  species.  2>.  Hooheriana,  Dene.;  Fl.  Br.  Ind.  iL  369,  is  a  small  tree  of  the 
Ehasia  Hills  at  5000  ft. 

1.  D.  indica.  Dene. ;  Fl.  Br.  Ind.  ii.  369 ;  Gamble  Darj.  List  36.  Pyrus  indica. 
Wall. ;  Boxb.  Fl.  Ind.  ii.  511 ;  Kurz  For.  FL  i.  441.  Vern.  Mehul,  passy^  Nep. ;  Lt, 
Lepcha ;  Sopho,  Khasia. 

A  small  tree.  Bark  ^  in.  thick,  greyish-brown,  shining,  splitting 
off  in  irregular  flakes  and  leaving  a  rough  under-surface.  Wood  Ught 
brown,  with  an  irregular  purple-brown  heartwood,  hard,  close,  and 
even-grained.  Pores  very  small,  more  numerous  in  the  spring  wood. 
Medullary  rays  fine,  very  numerous.    Annual  rings  marked  by  a  line. 

North-East  Himalaya  in  Nepal,  Sikkim  and  Bhutan  at  4-6000  ft. ;  Khasia  Hilln, 
6000  ft. ;  hills  of  Upper  Burma. 

A  pretty  tree,  the  young  leaves  very  like  those  of  the  Hawthorn,  the  older  ones 
wooUy.    The  growth  is  average,  6  rings  per  inch  of  radius.    The  fruit  is  edible. 

E  3411.    Dumsong  Forests,  Darjeeling  (Gramble). 

14.  ERIOBOTRYA,  Lindl. 

About  ten  species,  one  of  which,  the  Loquat,  is  an  introduced  tree.  E,  Hooheriana^ 
Dene. ;  Fl.  Br.  Ind.  ii.  371,  is  a  small  tree  of  the  Sikkim  and  Bhutan  Himalaya  ac 
4-8000  ft.  E.  hengalensis,  Hook.  f. ;  FL  Br.  Ind.  ii.  371  (Mespilus  hengalensisy  Roxb. 
FL  Ind.  ii.  510),  is  also  a  tree  of  the  Sikkim  Himalaya  at  4000  ft.,  the  Khasia  Hills, 
Chittagong  and  Burma,  of  considerable  size.  E,  angustissima^  Hook.  f. ;  Fl.  Br.  Ind. 
iL  372,  is  a  shrub  which  forms,  along  river-banks  in  the  Khasia  Hills,  a  fastigiato 
brushwood  (Hook.  f.  I.e.).  E,  macrocarpa,  Kurz  For.  Fl.  i.  443,  is  an  evergreen  tree 
foimd  on  the  slopes  of  Kambala  Hill  in  the  Pegu  Yoma  at  2-3000  ft. 

1.  E.  dubia,  Dene. ;  FL  Br.  Ind.  il  371 ;  Gamble  Darj.  Dist  36.  Vern.  Berkung^ 
Lepcha. 

A  small  tree.  Bark  light  brown,  \  in.  thick.  Wood  white,  soft, 
even-grained.  Pores  very  small.  Medullary  rays  of  two  classes, 
numerous  very  fine  rays  closely  packed  between  fewer  moderately 
broad  rays. 

East  Himalaya,  at  5-6000  ft.,  common  in  forests  about  Dumsong,  British  Bhutan. 
Weight  46  lbs.  per  cubic  foot. 

E  2365,  3664.    RangbtU,  Darjeeling,  7000  ft.  (Gamble). 

2.  E.  petiolata,  Hook.  f. ;  FL  Br.  Ind.  ii.  372 ;  Gamble  Darj.  List  36.  Vern. 
Mihuly  mya,  Nep. ;  Yelnyo,  Lepcha. 

A  moderate-sized  evergreen  tree.  Bark  greyish-brown,  1  in.  thick* 
Wood  reddish-brown,  compact,  hard,  apt  to  warp  slightly.   Poi'es  small 
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and  very  small.    Medullary  rays  fine  and  very  fine,  very  numerous, 

prominent  on  a  radial  section. 

East  Himalaya,  in  Sikklm  and  Bhutan,  6500  to  8000  ft. ;  common  about  Darjeeling. 

A  handsome  tree  with   good  wood,  but  not  used.    Aikin,  describing  Wallich  s 

specimens,  gives  the  rate  of  growth  at  8*4  rings  per  inch ;  our  spedmens  show  10  rings. 

lbs. 

E    366.    Rangbdl,  Darjeeling,  7000  ft.  (Johnston)         ....    58 

E3109.    Darjeeling,  7000  ft.  (Gamble) 57 

E  3335.    Hangirdm,  Darjeeling,  6000  ft.  (Gamble)         ....—> 

8.  E.  Japonica,  Lindl. ;  Fl.  Br.  Ind.  ii.  372 ;  Brandis  For.  Fl.  575.  MespUu^ 
faponioOy  Banks ;  Boxb.  Fl.  Ind.  ii.  510.    The  Loquat. 

A  tree.  Bark  thin,  dark  grey.  Wood  pink,  hard,  close-grained. 
Pores  very  small,  very  numerous,  evenly  distributed.  M^vZlary 
rays  very  fine,  regular,  rather  short.  Annual  rings  faintly  marked 
by  a  line.     A  pretty  silver-grain. 

Indigenous  in  China  and  Japao.  Cultivated  in  Northern  India  especially,  elsewhere 
occasionally :  the  fruit  of  Saharanpur  is  especially  in  repute. 

An  excellent  fruit  when  carefully  grown,  and  an  ornamental  tree.  The  wood  is  an 
excdlent  one,  and  would  do  well  as  a  substitute  for  pear  for  rulers  and  drawing  materials. 

lbs. 

0  4740.    Forest  School  Gkirden,  Dehra  Ddn  (Ghimble)   .        .        .        .55 
Nordlinger's  Sections,  vol.  5. 

15.  PYRUS,  Linn. 

Contains  22  species,  all  found  in  the  Himalaya  and  Khasia  Hills,  two  only  extending^ 
southward  to  Burma.  The  genus  is  divided  into  5  sections :  Malua,  3  species ;  Pyrus^ 
4  species ;  Aria^  2  species ;  SorhuSf  5  species ;  and  Micromeles,  8  speciesi. 

In  the  section  Mains,  besides  P.  haccata,  Linn.,  and  the  apple,  P.  sikkimensis^ 
Hook.  f. ;  FL  Br.  Ind.  ii.  373,  is  found  in  the  Sikkim  Himalaya. 

In  the  section  Pyrus,  besides  P.  Pashia,  Ham.,  and  the  pear,  P.  Kumaoni,  Dene. ; 
Fl.  Br.  Ind.  ii.  374 ;  Brandis  For.  Fl.  204,  and  P.  Jacauemontiana,  Done. ;  Fl.  Br.  Ind. 
ii.  374;  Brandis  For.  Fl.  205,  are  found  in  the  Western  Himalaya;  they  much 
resemble  P.  Pashia, 

In  the  section  Aria,  two  species  only  occur ;  they  are  here  described. 

In  the  section  Sorhm, hesiaes  P.foUolosa  and  P,Aucuparia,P,  m%crophyUa,'Wd\\.y 
P.  WdllichU,  Hook,  f.,  and  P.  insignis^  Hook,  f.,  are  found  in  the  Sikkim  Himalaya. 

In  the  section  Micromdes,  P.  Qriffithi%  Dene.,  P.  rhamnoides,  Dene.,  and  P. 
Thomsoniy  King,  are  described  from  high  elevations  in  the  Sikkim  Himalaya;  P.fer- 
ritgineay  Hook,  f.,  from  Bhutan;  and  4  species:  P.  khasiana.  Dene.,  P.  granulosa^ 
Bertol.  (Vem.  Dingsopha,  Khasia),  P.  polycarpa,  Huok.  f.,  and  P.  cuspidata,  BertoL, 
from  the  Khasia  Hills. 

Wood  compact  and  close-grained,  marked  by  very  small  evenly 
distributed  pores  and  fine  medullary  rays.  The  wood  of  the  Pears 
(sections  Pyrus  and  Malus)  warps  and  cracks,  whereas  that  of  the 
trees  of  sections  Sorbus  and  Aria  seasons  better. 

1.  P.  Malus,  Linn.;  Fl.  Br.  Ind.  ii.  373;  Roxb.  Fl.  Ind.  ii.  511;  Brandis  For.  Fl.. 
205.  The  Apple.  Pommier,  Fr. ;  Apfelbaumy  Germ.;  Melo,  Ital.  Vem.  Shewa, 
Afgh. ;  Shu,  sho,  sun,  seo,  chunt,  khajir,  bisir,  palu,  Pb.  Him. ;  Kushu,  Ladak ;  Seo, 
seb.  Hind. 

A  moderate-sized  tree.  Bark  brown,  often  shining.  Wood  reddish- 
brown,  soft,  close-  and  even-grained.  Pores  small,  numerous,  evenly 
distributed.  MeduZlary  rays  numerous,  fine,  long.  Annual  rings 
marked  by  a  line. 

Indigenous  -in  Eastern  Europe,  extending  apparently  to  the  Wqs>^  'Kva^aXa:^^ 

X 
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between  5000  and  9000  ft.  (Brandis) ;  cultivated  in  Sind,  the  Punjab  and  other  parts  of 
N.  India,  as  well  as  in  the  Himalaya  and  the  hills  of  S.  India. 

Nordlinger's  Sections,  vol.  1. 

Hough's  American  Woods,  vol.  ii.  No.  30. 

2.  P.  baecata,  Linn. ;  Fl.  Br.  Ind.  ii.  373 ;  Brandis  For.  Fl.  205.  The  Siberian 
Crab.  Vem.  Ban  mehaly  gv^dlarriy  Hind. ;  Baror^  Uuy  Ihijo,  katshal,  Uwar,  Pb. ;  Rutri- 
piilif  Byans. 

A  small  tree  with  grey  bark.  Wood  white,  with  pale-brown  heart- 
wood,  warps  considerably.  Structure  similar  to  that  of  P.  Pashia, 
but  medullary  rays  slightly  broader. 

Himalaya,  from  the  lodus  to  Bhutan,  at  6-11,000  ft. ;  Khssia  Hills. 
Duthie  says  it  is  plentiful  in  the  Kumaon  Hills.    Growth  slow,  12  rings  per  inch  of 
radius.    The  fruit  is  edible. 

lbs. 

E  967.    Chumbi  Valley,  Tibet,  about  10,000  ft.  (Schlich)       ...    63 

3.  P.  communis,  Linn. ;  Fl.  Br.  Ind.  ii.  374 ;  Roxb.  Fl.  Ind.  ii.  510 ;  Brandis  For. 
Fl.  203.  The  Pear.  Foirier,  Fr. ;  Birnbaum^  Germ.;  Fero,  Ital.  Vem.  Tan^r,  hatan^, 
batank,  ndk,  sunkeint^  charkeinty  /t,  sheguly  Pb.  Him. ;  Nashpdti,  ndk^  Hind. 

A  small  tree.  Bark  brown,  smooth.  Wood  reddish-yellow  or  pink, 
soft,  close-  and  even-grained ;  structure  the  same  as  that  of  P.  Malus, 
but  the  -pores  slightly  smaller. 

Indigenous  in  S.-E.  Europe,  extending  eastwards  to  Kashmir  probably  (Brandis). 
Cultivated  throughout  the  Himalaya  as  well  as  on  the  Nilgiris,  at  Bangalore  and  else- 
A\'here  in  South  India. 

Indian  pears  are  usually  only  good  for  baking,  but  excellent  ones  for  that  purpose 
are  product  at  such  places  as  Mussoorie  and  in  Kumaon.  Good  eatiDg  pears,  but  small, 
are  grown  in  S.  India.  In  Europe  the  wood  is  prized  for  engraving  and  turning,  but 
especially  for  drawing  implements  like  T-squares,  set  squares,  etc.  Mathieu  Fl.  For. 
169  gives  the  weight  44  to  52  lbs. 

Nordlinger's  Sections,  voL  1. 

Hough's  **  American  Woods,"  vol.  iii.  No.  57. 

4>.  P.  Pashia,  Ham. ;  Fl.  Br.  Ind.  ii.  374 ;  Kurz  For.  FL  i.  441 ;  Gamble  Darj. 
List  37.  P.  variolosa,  Wall. ;  Brandis  For.  FJ.  204,  575.  Vem.  Taiig,  hatangi,  keint, 
shindar,  katdri,  kUhu,  ku,  shegul,  Pb. ;  Kaint,  Jaunsar ;  MehaX,  mol.  Hind. ;  Mdu^ 
gnel,  Kumaon  ;  Mohdl,  mehel,  mahol,  Ckurhwal ;  Faasiy  Nep. ;  Li,  Lepcba, 

A  moderate-sized  deciduous  tree.    Bark  dark  brown,  exfoliating 

in  small  rectangular  scales.     Wood  light  reddish-brown,  hard,  close- 

and  even-grained,  cracks  and  warps.    Annual  rings  marked  by  a 

dark  line.     Pores  very  small,  evenly  distributed.     MedvUary  rays 

very  fine  and  very  numerous,  uniform  and  equidistant. 

Outer  Himalaya,  from  the  Indus  to  Bhutan,  at  2-8000  ft. 

A  common  tree  in  places  in  the  Western  Himalaya,  where  it  is  found  on  grassy 
lands  in  company  with  Rhododendron  and  Bdn  oak,  also  lower  down  with  Chir  pine ; 
and  in  the  Dehra  Ddn  it  is  a  common  tree  in  ravines,  conspicuous  when  in  blossom  in 
the  winter.  In  the  Eastern  Himalaya  it  is  scarce,  and  I  only  know  of  one  tree  in 
Darjeeling  District,  close  to  the  Tasingthong  monastery  near  the  Sikkim  frontier. 

Growth  moderate,  8  rings  per  inch  of  rSiius.  Weight  47  lbs,  per  cubic  foot.  The 
wood  is  used  for  walking-sticks,  combs,  tobacco-pipes  and  similar  purposes,  and  for  fuel. 
The  fruit  is  only  eaten  when  half  rotten,  like  the  Medlar,  but  even  then  is  not  sweet. 

The  leaves  are  attacked  by  the  fungus  Gymnosporangium  Cunninghamianuniy 
Barcl.,  whose  alternate  generation  is  on  the  Himalayan  Cypress.  Another  species  also 
is  found  on  it,  Q,  clavaricrforme,  Jacq.,  whose  alternate  generation  is  probably  on  the 
Juniper. 

lbs. 

H  3185.    Dunaragalli,  Hazara,  7000  ft.  (Wild) — 

H     23.    Madhan,  Simla,  6000  ft. 47 

H    236.    Garhwal  HUU  (1868) — 
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5.  p.  lanata,  Don ;  Fl.  Br.  Ind.  ii.  375 ;  Gamble  Darj.  List  37.  P.  Aria,  Ehrh. ; 
Brandis  For.  Fl.  206.  Yem.  Otin  palos,  Afg. ;  Doda,  ehokiy  chUana,  mailay  paltu,  avvcd, 
hanptUtiy  kanghi,  thdnki,  morphal,  Pb. ;  CkUion,  indtdiypaltUy  hanpalH,  Hino. ;  BhempLi, 
inarpdl,  Sutlej ;  Pahi,  Jaunsar ;  Singkct,  Bhotia. 

A  moderate-sized  deciduous  tree.  £a/rk  dark  brown.  Wood  white, 
moderately  hard,  close-  and  even-grained,  seasons  well  Annv/il  rings 
marked  by  a  narrow  belt  without  pores,  on  the  outside  of  each  ring. 
Pores  very  small,  most  numerous  in  the  spring  wood.  Medullary  rays 
hne,  numerous. 

Himalaya,  from  the  Indus  to  Bhutan,  at  5-10,000  ft. 

A  common  tree  in  the  Himalaya,  both  in  the  West,  where  it  affects  grassy 
**  thAchs ""  with  Maples  and  Bird-cherry  at  8-10,000  ft.,  and  in  the  Sikkim  Hills, 
where  it  grows  with  Rhododendron.  Aitchison  says  it  is  foimd  in  the  forests  of  the 
Kuram  Valley,  and  its  fruit,  called  Amiok,  is  eagerly  sought  by  shepherds. 

Growth  slow,  22  rings  per  inch  of  radius.  Weight  &  to  47  lbs.  per  cubic  foot ; 
Mithieu  gives  46  to  58  lbs.  The  wood  might  be  useful  for  boxes  and  other  purposes 
lor  which  a  close  and  even-grained  wood  is  required.  Fruit  large,  eaten  when  half 
rutten,  like  that  of  the  Medlar  (P.  gei^manica^  Ldl.) ;  leaves  white  beneath. 

IbB. 

H     64.    Nagkanda,  Simla,  8000  ft 47 

H2887.  „  „  „         (Gamble) 40 

H3186.    Dungagalli,  Hazara,  7000  ft.  (WUd) — 

6.  P.  vestita.  Wall. ;  Fl.  Br.  Ind.  ii.  375 ;  Gamble  Darj.  List  37.  Vem.  Mayhell, 
4/uhor,  Nep. ;  TungrUy  Lepcha ;  Naihet,  Bydns. 

A  deciduous  tree.  Wood  reddish  with  brown  streaks,  moderately 
hard,  ArnnAwl  rings  distinct.  Pores  very  smalL  Medullary  rays 
iine,  numerous,  not  distinct. 

Eastern  Himalaya,  at  8-10,000  ft. 

Growth  slow,  20  rings  per  inch  of  radius.    Fruit  edible,  leaves  very  woolly. 

lbs. 
E  380.    Tonglo,  Darjeeling,  10,000  ft.  (Johnston) 44 

7.  P.  Aucuparia,  Gaertn. ;  Fl.  Br.  Ind.  ii.  375.  The  Mountain  Ash.  Sorhier  des 
^Hseleurs,  Fr. ;    Vogelbeerbaum,  Germ.     Vern.  Bhan,  Upper  Ghenab. 

A  small  tree.  Bark  grey,  smooth.  Wood  yellowish-white,  very 
<;lose-  and  even-grained,  soft.  Pores  very  small,  very  numerous,  evenly 
distributed.  Medullary  rays  very  fine  and  numerous,  rather  short. 
Annual  rings  marked  by  a  line.     Occasional  medullary  patches. 

Western  Himalaya,  from  Kashmir  to  Kumaon,  at  11-13,000  ft.;  westwards  to 
Europe. 

Only  found  at  very  high  levels,  though  it  has  been  collected  on  Hattu  near  Simla. 
Mathieu  Fl.  For.  183  gives  the  weight  at  43  to  46  lbs.  per  cubic  foot. 

Nordlinger's  Sections,  vol.  1. 

8.  P.  foliolosa.  Wall.;  Fl.  Br.  Ind.  ii.  376;  Brandis  For.  Fl.  207;  Gamble  Darj. 
List  37.    Vem.  Khiarsaniy  Nep. ;  Martili,  Bydns;  Bangrok,  Sutlej. 

A  shrub  or  small  tree.  Wood  white,  with  small,  darker-coloured 
heartwood.  Annual  rings  distinct.  Pores  \qtj  small,  more  numerous 
in  the  spring  wood.  Medullary  rays  extremely  fine,  very  numerous. 
Occasionally  medullary  patches. 

Eastern  Himalaya,  at  7-10,000  ft. 
Growth  slow,  23  rings  per  inch  of  radius. 

lbs. 

H  4777.    Rikshin,  Tehri-Garhwal,  10,000  ft.  (Gamble)  .        .        .        .    JSC^ 
E    378,  3404.  .  Tonglo,  Darjeeling,  10,000  ft.  (Johnston,  Gam\>\^^ .        ,    \o 
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9.  P.  UPSina,  Wall.;  Brandis  For.  Fl.  206.  P.foUolosa,  Wall. ;  Fl.  Br.  Ind.  ii. 
376  (in  part).     Vem.  Sulia,  Mlia^  Pb. ;   Warapu  litsi,  Lahoul. 

A  small  tree  with  smooth,  reddish-  or  yellowish-grey  hark^  peeling 
off  in  horizontal  papery  strips.  Wood  white,  with  a  small,  brown 
heartwood.     Structure  similar  to  that  of  P.  foliolosa. 

Himalaya,  from  the  Indus  to  Sikkim,  between  6000  and  12,000  ft 

Ghrowth  slow,  32  rings  per  inch  of  radius. 

Ibsw 

H    134.    Lahoul,  10,000  ft.  (Rev.  Mr.  Heyde) — 

H  3020.    Hattu,  Simla,  10,000  ft.  (Gamble) 54 

10.  P.  Walliehii,  Hook.  f. ;  Fl.  Br.  Ind.  ii.  376. 

A  small  tree.  Bark  greyish-brown.  Wood  brown,  moderately 
hard.  Pcyrea  numerous,  small  to  moderate-sized,  fewer  in  the  autumn 
wood,  thus  marking  the  annual  rings.  Medullary  rays  very  fine, 
very  numerous,  indistinct.     Medullary  patches  few. 

Central  and.  Eastern  Himalaya  in  Nepal  and  Sikkim,  6-9000  ft. 

E  3633.    Goompahar,  Darjeeling,  7000  ft.  (Gamble). 

11.  P.  rhamnoldes,  Dene. ;  Fl.  Br.  Ind.  ii.  377;  Gamble  Darj.  List  37.    Vem. 

A  small  tree  or  shrub,  often  epiphytic.  Wood  hard,  yellowish- 
brown.  Pores  very  small,  numerous,  evenly  distributed.  Medullary 
rays  fine,  very  numerous.     Annual  ri/ngs  marked  by  a  dark  line. 

Sikkim  Himalaya,  at  7-10,000  ft. 

E  3403.    Tonglo,  Darjeeling,  9000  ft.  (Gamble). 

16.  PHOTINIA,  Lindl. 

Five  species.  P.  Griffithii,  Dene. ;  Fl.  Br.  Ind.  ii.  381,  is  a  large  tree  found  by 
Griffith  at  Trelagong,  in  the  Bhutan  Himalaya,  and  P.  mollis^  Hook.  f. ;  Fl.  Br.  Ind. 
ii.  381 ;  Gkunble  Darj.  List  37,  a  tree  of  the  Darjeeling  Terai,  common  in  swamp 
forests,  like  the  Dulka  Jhar  Reserve. 

Wood  brown,  hard  to  moderately  hard,  close-grained.  Pores 
small.     Medullary  rays  fine,  numerous. 

1.  P.  lindleyana,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  380 ;  Bedd.  Fl.  Sylv.  xcviii. 

A  small  tree.  Bark  dark  brown,  thin.  Wood  light  bi-own,  hard, 
close-grained.  Pores  small,  uniformly  distributed.  Medullary  rays 
fine,  numerous,  the  distance  between  them  about  equal  to  the 
transverse  diameter  of  the  pores. 

Shola  Forests  of  the  Nilgiri  Hills  at  about  6000  ft. 

lbs. 
W  3736.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 60 

2.  P.  Notoniana,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  380 ;  Bedd.  Fl.  Sylv.  t.  192 ; 
Trimen  Fl.  Ceyl.  ii.  142.  Eriohotrya  integrifoUa^  Kurz  For.  Fl.  i.  442.  Vem.  Koda 
hikke^  Badaga. 

A  tree.  Bark  reddish-brown,  peeling  off  in  small  flakes,  thin. 
Wood  light  red,  hard,  close-grained,  in  structure  resembling  that  of 
P.  Lindleyana. 

Khasia  Hills  at  4-5000  ft. ;  dry  forests  of  the  Nattoung  Hills  in  Martaban,  7000  ft. ; 
Nilgiri  and  Pulney  Hill  shola  forests  at  6-8000  ft. ;  highest  elevations  in  Ceylon. 

W  3865.    Aramby,  Ootacamund,  7500  ft.  (Gamble)      ...  67 

W4082.    Lovedale  „  6500  ft.       „  ....    — 
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8.  P.  IntegPifoUa,  Lindl.;  Fl.  Br.  Ind.  ii.  381;  Gamble  Darj.  List  37.    Vera. 
Shwmbul^  Lepcha. 

A  small  tree.  Bark  thin,  greyish-browru  Wood  brown,  moderately 
hard,  close-grained.  Pores  small,  uniformly  distributed.  MedvUary 
raya  fine,  very  numerous,  the  distance  between  them  about  equal  to 
the  transverse  diameter  of  the  pores.  Annual  rings  marked  by  a 
sharp  line. 

Central  and  Eastern  Himalaya  from  Nepal  to  Bhutan  at  4-70CX)  ft. ;  Ehasia  Hills 
at  3-4000  ft. 

A  common  tree  about  Darjeeling  and  Dumsong. 

E3400.    Darjeeling,  7000  ft.  (Gamble). 

17.  POURTHI^A,  Dene. ;  P.  arguta.  Dene. ;  FL  Br.  Ind.  ii.  382,  is  a  small  tree 
of  the  lower  Sikkim  Himalaya,  Ehasia  Hills  and  the  hills  of  Upper  Burma. 

18.  STRANV^SIA,  lindL 

1.  S.  glaueeseens,  Lindl. ;  Fl.  Br.  Ind.  ii.  382 ;  Bfandis  For.  Fl.  210.  Vern. 
Oarmehal^  sund^  gadmeaH^  Eumaon ;  Ooddru,  Qarhwal. 

A  small  evergreen  tree.     Bark  ^  in.  thick,  rough,  dark  coloured. 

Wood    light  coloured  when  fresh  cut,  turning   reddish-brown  on 

exposure,  fine-  and  even-grained ;  annual  rings  marked  by  a  thin 

Kne.      Pores  very  small,  numerous.      MedvUary    rays  numerous, 

uniform,  very  fine,  equidistant. 

Central  Himalaya,  Kumaon  and  Grarhwal,  at  3-8000  ft.,  Nepal,  Ehasia  Hills. 
It  is  generally  found  in  somewhat  dry  forests,  associated  with  Qtiercus  incanc^ 
Rhododendron^  Pieris  and  Symplocos,    Growth  moderate,  7  rings  per  inch  of  radius. 

Ibe. 

H  2970.    Naini  T41,  6000  ft.  (Grdg) 48 

19.   CRATiEGUS,  Linn. 

Four  species.  C7.  Clarkeiy  Hook.  f. ;  Fl.  Br.  Ind.  ii.  383,  is  a  small  tree  of  the  hills 
of  Kashmir,  8000  ft.  C.  Wattvana^  Hemsl.  and  Lace  in  Journ.  Linn.  Soc  xxviii.  323, 
t.  40,  is  a  small  tree  of  Baluchistan. 

1.  C.  Oxyacantha,  Linn. ;  Fl.  Br.  Ind.  iL  383 ;  Brandis  For.  Fl.  207 ;  Gamble 
I>ar].  List  37.  The  Hawthorn.  Aubepine,  Fr. ;  Weissdorn,  Germ. ;  BtarvcospinOy 
ItaL  Vern.  Ring^  ringOy  ramnia^  piiigyat,  phindfik^  ^takhan,  Pb. ;  Ran-sanjli, 
sursinjliy  Jhelimi. 

A  small  tree.  Bark  grey,  shining,  peeling  off  in  long  flakes  and 
leaving  a  brown  under-surface.  Wood  moderately  hard,  close-  and 
even-grained.  Pores  small,  very  numerous,  fairly  evenly  distributed, 
but  more  numerous  and  larger  in  the  spring  wood.  Medullary  rays 
very  fine,  very  numerous.  Annv/d  rings  marked  by  a  line. 
Occasional  medullary  spots. 

West  Himalaya,  from  the  Indus  to  the  Ravi,  at  5-9000  ft. ;  westwards  to  Europe ; 
often  cultivated. 

Brandis  says  that  the  Himalayan  fruit  is  better  than  that  of  the  European  Hawthorn. 
The  wood  is  good  for  walking-sticks  (McDonell).  Mathieu  Fl.  For.  163  gives  the 
weight  at  46  to  56  lbs.  per  cubic  foot.  Aitcbison  says  that  it  is  common  in  the 
Kuram  Valley,  with  a  large  fruit. 

lbs. 
H  4831.    Kalatop,  Chumba,  Punjab,  7000  ft.  (Lace)      .        .        .        .47 
Nordlinger's  Sections,  voL  1. 

1.  C.  erenulata,  Roxb.  FL  Ind.  ii.  509 ;  Fl.  Br.  Ind.  ii.  384.  C,  Fyracantha, 
Persoon ;  Brandis  For.  Fl.  208.    Vern.  Qingdra,  gangdru,  gianru,  Uind. 

A  large  spinescent  shrub.     Wood  pale  reddish-broNvn^Viax^^N^T^ 
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close-  and  even-grained.  Annual  rings  marked  by  a  belt  of  harder 
and  darker-coloured  wood  on  the  outer  edge  of  each  ring.  Pm-es  verj^ 
small,  numerous.     Medullary  rays  very  fine,  numerous. 

Himalaya,  from  the  Sutlej  to  Bhutan,  at  6-7000  ft.,  descending  in  Kumaon  to 
2500  ft. 

A  pretty  shrub  which  usually  affects  the  banks  of  streams  in  the  hills.  The  form 
cultivated  in  Europe  and  known  as  '*  Pyracantha "  has  a  more  straggling  habit  and 
bright  red  berries.    The  wood  is  used  for  walking-sticks  in  the  hills. 

lbs 

H2967.    NainiTdl 48* 

H  4667.    Jaunsar,  6000  ft.  (Gamble) 50 

20.   COTONEASTER,  Linn. 

Eleven  species,  of  which  eight  are  erect  trees  or  bushes  and  three  are  prostrate  shrubs. 
C.frigida,  Wall.;  FL  Br.  Ind.  ii.  385,  is  a  small  tree  of  the  Central  and  Eastern 
Himalaya  at  7-9()00  ft. ;  where  too  is  found  (7.  rotundi/oliaj  Wall.,  which  is  only  a  low 
shrub.  C.  buxifolia.  Wall. ;  .Fl.  Br.  Ind.  ii.  387 ;  Bedd.  FL  Sylv.  xcvii. ;  Brandis  For. 
Fl.  210 ;  Vem.  Htirunay,  Badaga  (?),  is  a  small  rigid  woody  bush  (Fl.  Br.  Ind.),  a  very 
ngid  dense  shrub  or  small  tree  (Bedd.)  of  the  higher  ranges  of  the  Nilgiri  and  Pulney 
E^lls,  regarding  which  Beddome  says, ''  the  wood  is  very  dense  and  elastic  and  the 
'Todas  make  the  clubs  with  which  they  kill  their  buffaloes  from  it." 

Wocd  compact,  hard,  harder  than  that  of  Pyrus.  Pores  extremely 
smally  uniformly  distributed.  MediUlary  rays  very  fine,  very 
numerous. 

1.  C.  bacillaris.  Wall. ;  Fl.  Br.  Ind.  ii.  384  ;  Brandis  For.  Fl.  208.  Vem.  Liun, 
ling,  Kashmir ;  Hi,  riu,  lin,  lun,  rdu,  reush  risk,  benang,  Pb.  Hills ;  Buinsh,  raunchy 
leonshf  Jaunsar ;  Ticking,  changma,  By&ns. 

A  small  deciduous  tree.  Bark  thin,  bluish-grey,  nearly  smooth. 
Wood  white,  turning  light  red  towards  the  centre,  smooth,  very  hard, 
close-  and  even-grained,  but  splits  and  warps  much.  Annual  rings 
marked  by  the  darker  colour  of  the  outer  portion  of  each  ring.  Pores 
extremely  small,  uniformly  distributed.  Medullary  rays  very  fine, 
very  numerous. 

Salt  Eange  above  1500  ft.;  West  Himalaya,  from  the  Indus  to  the  Sards,  at 
5-10,000  ft. ;  Sikkim  and  Bhutan  (?). 

A  small  tree,  chiefly  found  in  blanks  in  the  forest,  old  grazing  camps,  etc.,  in  the 
higher  hill  forests.  Growth  moderate,  11  rings  per  inch  of  radius.  Weight,  on  an 
average,  67  lbs.  per  cubic  foot.  The  wood  is  used  for  making  walking-sticks: 
the  "alpenstocks"  used  throughout  the  West  Himalaya  are  usually  made  of  it. 
Aitchison  says  that  in  the  Kuram  Valley  it  forms  a  great  part  of  the  scrub  within 
the  hills  at  7-8000  ft.,  and  is  largely  in  request  for  agricultural  implements,  staves 
and  bows. 

Ibe. 

H      55.    Nagkanda,  Simla,  8000  ft 61 

H2890.          „            „            „         (Gamble) — - 

H      26.    Madhan,  Simla,  6000  ft. 58 

H    124.    Kulu,  about  7000  ft 52 

H    925.    Hazara  „          „        (Baden-Powell) 56 

H  3177.    Dungagalli,  Hazara,  7000  ft.  (Wild) — 

H  4774.  Balcha,  Tehri-Garhwal,  9000  ft.  (Gamble)      ....  56 
Nordlinger's  Sections,  vol.  8. 

2.  C.  acuminata,  Lindl. ;  Fl.  Br.  Ind.  ii.  385 ;  Brandis  For.  Fl.  209.  Vem.  Biiiy 
rdunsjriusyruinshy Kind,;  i^t^ntnsA, Garhwal;  i?«e7is, Dotidl ;  i?«msA, ZcwisAt,  Jaunsar. 

A  deciduous  shrub.     Wood  hard,  light  reddish-brown,  structure 

like  that  of  C  haciUaris. 

Himalaya,  from  the  Beas  to  Sikkim,  between  4500  and  10,000  ft. 
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A  shrub  or  small  tree  of  the  underwood  in  thd  forests  of  Kharshu  oak  especially. 
Growth  slow,  15  rings  per  inch  of  radius.  Weight  53  lbs.  per  cubic  foot.  The  wood 
is  used  to  mtke  wal^ng-sticks,  like  that  of  C,  hadllaris, 

Ibe. 

H    120.    Jalaori  Pass,  Kulu,  9000  ft 54 

H  2889,  3013.    Nagkanda,  Simla,  8000  ft.  (Gamble)     .        .        .        .  — 

H4773.    Balcha,  Tehri-Garhwal,  9000  ft.         „  ....  52 

Nordlinger's  Sections,  vol.  8. 

a  C.  rosea,  Edgw.     C.  hacUlarU,  var.  affinis ;  Fl.  Br.  Ind.  ii.  385. 

A  large  shrub.  Bark  grev,  thin,  peeling  off  in  large  flakes.  Wood 
precisely  similar  to  that  of  Nos.  1  and  2,  resembling  the  latter 
especially  in  colour. 

West  Himalaya,  from  Kashmir  to  Kumaou,  at  8-10,000  ft. 

The  identification  of  this  pretty  pink-flowered  shrub  is  still  rather  doubtful. 

lbs. 

H4782.    Deota,  Tehri-Garhwal,  9000  ft.  (Gamble)       ....    48 

4w  C.  nummularia,  Fisch.  and  Mey. ;  Fl.  Br.  Ind.  ii.  386. 

A  shrub.    Bark  grey,  smooth.    Wood  white,  moderately  hard,  in 

structure  the  same  as  the  other  species,  ISoa.  1,  2,  3,  except  that  there 

is  a  line,  of  j9or6^.  marking  the  annual  rings. 

West  Himalaya  in  Kashmir,  6-11,000  ft. ;  Afghanistan  and  Baluchistan. 
In  the  Euram  Valley  it  makes  up  largely  the  scrub  vegetation  of  the  stony  arid 
country  (Aitchison). 

P  4477.    Baluchistan  (Lace). 

5.  C.  microphylla.  Wall. ;  Fl.  Br.  Ind.  ii.  387 ;  Brandis  For.  Fl.  209 ;  Gamble 
Daij.  List  37.  Vem.  Khdriz,  luni,  Kashmir;  Oan%  ghaduliy  Kumaon;  Bhedda, 
Jaunsar. 

A  small  procumbent  shrub.     Wood  hard,  similar  to  that  of  the 

other  species,  but  with  slightly  larger  pores  than  in  C.  bacillari.s, 

Himalaya,  from  Kashmir  to  Bhutan,  at  4-8000  ft.  in  the  North- West  and  above 
10,000  ft.  in  Sikkim.    Often  planted  for  ornament  in  England. 
Growth  slow,  24  rings  per  inch  of  radius. 

lbs. 

H  2823.    Simla,  7000  ft.  (Gamhle) — 

H  4794.    Karamba,  Jaunsar,  8000  ft.  (Gamble) 48 

21.  OSTEOMELES,  LindL  0.  anthylUdifolia,  Lindl. ;  Coll.  and  Hemsl.  in  Journ. 
Linn.  Soc.  xxviii.  6,  56,  is  a  shrub  forming  extensive  thickets  on  the  Shan  Hills 
plateau  in  Upper  Burma,  at  4-5000  ft.,  and  resembling  the  Blackthorn. 

Ordeb  XLIV.    SAXITRAGACEiE. 

An  Order  of  nine  Indian  arboreous  genera,  chiefly  Himalayan.  It  is  divided  into 
three  Tribes  of  woody  plants,  viz. — 

Tribe  I.  Hydrangeas        ....    Hydrangea,  Pileostegia,  Dichroa, 

Deutzia,  Philadelphus. 
„    II.  EscalloniesB        ....    Itea,  Pottingeria,  Polyosma. 
„  III.  BibesieaB Eibes. 

None  of  these  have  any  particular  importance  in  forest  economy.  Some  of  them 
are  undergrowth  shrubs  in  hill  forests  and  useful  as  protecting  forest- tree  seedlings  in 
their  early  stages. 

Pores  small  to  extremely  small,  in  radial  lines  {Itea),  or  small 
transverse  patches  {Rihes)  or  regularly  scattered.  Medullary  rays 
often  of  two  sizes,  sometimes  broad  and  usually  showing  as  a  silver- 
grain. 
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1.  HYDRANGEA,  Linn. 

Contains  six  Indian  species.  Besides  those  described,  the  chief  is  J7.  altissima, 
WaU.;  Fl.  Be.  Ind.  ii.  404;  Brandis  For.  Fi.  211;  Gamble  Daij.  List  38;  Vera. 
Kathmora,  Garhwal ;  Sema,  Lepcba,  a  large  climbing  or  erect  shrub  of  the  Himalaya 
from  the  Sutlej  to  Bhutan  above  5000  ft.  T.  Thomson,  who  found  it  near  Nagkanda, 
overlooking  the  Sutlej  Valley,  says  the  bark  separates  in  long  rolls  like  that  of  the 
birch,  and  is  used  as  a  substitute  for  paper  ("  W.  Him.  and  Tibet,"  p.  47).  E.  aspera, 
Don,  and  H,  atylosa.  Hook.  f.  and  Th.,  are  small  trees  of  the  Sikkim  Himalaya. 
jBT.  Fottingeriy  Prain  in  Journ.  As.  Soc.  Beng.  Ixvii.  it  2,  290,  is  a  shrub  of  the  Kacbin 
Hills  at  4000  ft.  The  Gkurden  Hydrangea,  or  Chinese  Guelder  Eose,  so  commonly 
cultivated  as  an  ornamental  shrub  in  the  hills,  is  H,  kortensia,  DC. 

1.  H.  vestlta.  Wall.;  Fl.  Br.  Ind.  ii.  405;  Brandis  For.  FL  211;  Gamble  Darj. 
List  38.     Vem.  Ktdainy  Bhutia ;  Fokuttia^  Nep. 

A  small  deciduous  trea    Bark  light  brown,  rather  corky.     Wood 

pinkish- white,  moderately   hard;    annual  rings  indistinct.    Pores 

extremely  small.    Med/uUary  rays  very  fine. 

Himalaya,  from  Kumaon  to  Sikkim,  between  5000  and  11,000  ft.;  sometimes 
«piphytia 

lbs. 
E  373.    Tonglo,  Darjeeling,  10,000  ft.  (Johnston) 45 

2..  H.  robusta,  Hook«  f.  and  Th. ;  Fl.  Br.  Ind.  ii.  404 ;  Gamble  Darj.  List  37. 
Vem.  Bogotif  Nep. 

A  small,  handsome,  deciduous  tree.    Bark  thin,  brown,  papery, 

peeling  oflf  in  large  flakes.    Wood  white,  moderately  hard,  close-grained. 

Fores  very  small    MedvUary  rays  of  two  sizes,  moderately  broad 

shorty  and  very  fine  prominent. 

Eastern  Himalaya,  Sikkim,  at  5-7000  ft.,  generally  as  undergrowth  in  the  oak 
forests,  and  very  handsome  when  in  flower. 

Prain  considers  that  the  var.  Oriffithit,  Clarke,  which  extends  to  the  Eachin  Hills, 

would  be  better  considered  as  a  distinct  species. 

lbs. 
E  2370.    Rangbdl,  DarjeeUng,  7000  ft.  (Gamble) 42 

2.  PIDEOSTEGIA,  Hook.  f.  and  Th.  F.  vibumoides.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind. 
ii.  405,  is  a  glabrous  shrub  of  the  Khasia  Hills  at  3-5000  ft. 

3.  DICHROA,  Lour. 

1.  D.  febPifuga,  Lour. ;  Fl.  Br.  Ind.  ii.  406  ;  Gamble  Darj.  List  38.  Vern.  Basak, 
bansukf  Nep. ;  Oebokanak,  Lcpcha ;  Singnamukf  Bhutia. 

An  evergreen  shrub.  Bark  yellow,  peeling  off  in  flakes.  Wood 
white,  moderately  hard,  with  small  pores  and  moderately  broad  to 
very  fine  TneduUary  rays. 

Common  in  the  forests  of  the  Eastern  Himalaya,  from  Nepal  to  Bhutan  and  in  the 
Khasia  Hills,  above  4000  ft. ;  highest  levels  in  the  Shan  Hills  and  in  the  Kachin  Hills 
of  Burma. 

The  shoots  and  bark  of  the  roots  are  made  into  a  decoction  and  used  as  a  febrifuge 
by  the  Nepalese.  It  is  a  handsome  shrub,  with  blue  Bowers  and  bright  blue  berries, 
coming  up  on  clearings  in  the  oak  forests,  and  often  growing  gregariously. 

«  Ibe. 

E2371.    Darjeeling,  7000  ft.  (Gamble) 41 

4.  DEUTZIA,  Thunb. 

Contains  three  species.    2>.  Tnacrantka,  Hook.  f.  and  Th.  is  a  shrub  of  the  Kumaon 
Hills  above  5500  ft.    They  are  all  ornamental  shrubs. 
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1.  D.  eorymbosa,  Br.;  FL  Br.  Ind.  iL  406;  Brandis  For.  Fl.  212.  Vern. 
BhaUij  Pangi;  Bhujlth  philru^  Sutlej;  Daloutchi,  drntsch^  hhujru^  Simla;  Bhujroiy 
Jaunsar. 

A  shrub.  Outer  bark  yellowish-grey,  peeling  off  in  long  thin 
papery  roUs,  leaving  the  smooth,  thin,  greenish-brown  inner  bark 
exposed.  Wood  white,  soft,  even-grained.  Pores  very  small,  very 
numerous.  MedvZlary  rays  moderately  broad,  alternating  with 
numerous  very  fine  rays. 

Himalaya,  from  the  Sutlej  to  Bhutan,  at  6-10,000  ft. ;  usually  in  forest  under- 
growth. 

Ibt. 

H  2850.    Mahasu,  Simla,  7000  ft.  (Gamble) 46 

H  2898.    Nagkanda,  Simla,  8000  ft.     „ — 

H  4784.    Raiengarh  Forests,  7000  ft.     „ 47 

2.  D.  staminea,  Br. ;  FL  Br.  Ind.  ii.  407 ;  Brandis  For.  Fl.  212.  Vern.  Deosuy 
Sutlej;  Makamanni,  mannt,  Garhwal;  Bhdti,  munetij  Kumaon;  Deutsche  Simla; 
Dahlochi,  Jaunsar. 

A  shrub.    Bark  grey,  soft,  peeling  off  in  small  strips,  but  to  a  less 

degree  than  in  D.  coryrabosa.     TToocT  white,  soft ;  structure  similar  to 

that  of  27.  corywJboaa. 

Himalaya,  from  Kashmir  to  Bhutan,  at  5-8000  ft. ;  usually  in  blanks  or  on  dry  hill 
«ides  on  the  borders  of  the  forest. 

lbs. 

H  2836,  2819.    Simla,  6000  ft.  (Gamble) 43 

H  4785.    Thunwara  Forest,  Tehri-Garhwal,  7000  ft.  (Gamble)      .        .    -— 

5.  PHILADELPHUS,  Linn. 

1.  P.  eoronarius,  Linn. ;  Fl.  Br.  Ind.  ii.  407 ;  Brandis  For,  Fl.  212.  The  Syringa. 
Vern.  Khagas,  Pangi ;  Daspa,  Sutlej ;  Dalunchi,  bhoj\  Simla. 

A  shrub.  Bark  soft,  light  grey.  Wood  soft,  white,  with  large 
pith.  Pores  small  and  very  small,  more  numerous  near  the  inner  edge 
of  each  annual  ring.  Medullary  rays  of  two  classes,  very  fine  and 
moderately  broad. 

Himalaya,  from  Kishtwar  to  Sikkim,  at  6-10,000  ft.    Often  planted  for  ornament. 

„  Ibe. 

H  3028.    Nagkanda,  Simla,  7000  ft.  (Gamble) 44 

Nordlinger's  Sections,  vol.  3. 

6.  ITEA,  Linn. 

Four  species.  /.  Tnacrophylla,  Wall. ;  Fl.  Br.  Ind.  ii.  408 ;  Gamble  Darj.  List  38 ; 
Vern.  Teturldumnij  Lepcha,  is  a  small  tree  of  the  valleys  around  Darjeeling,  found  also 
in  the  Khasia  Hills,  and  in  the  Eachin  Hills  of  Burma.  /.  chtnensis,  Hook,  and  Am. ; 
Fl.  Br.  Ind.  ii."408,"i8  a  small  tree  of  the  Khasia  Hills  at  4-6000  ft.  /.  ripa/ria. 
Coll.  and  Hemsl.  is  a  shrub  common  on  river-banks  in  the  Southern  Shan  States  in 
Upper  Burma. 

1.  I.  nutans,  Royle ;  Fl.  Br.  Ind.  ii.  408 ;  Brandis  For.  Fl.  213.  Vern.  Ldar, 
Ehagan  ;  OarkcUh,  Gurhwal ;  Chumli,  Kumaon. 

A  small  tree.    Bo/rk  very  thin,  brown,  rough  with  small  corky 

lenticels.     Wood  moderately  hard,  pink,  close-grained.    Pores  small, 

in  interrupted  radial  strings  between  the  fine,  numerous  and  close 

ToeduUary  rays.     A  pretty,  fine,  silver-grain. 

West  Himalaya  and  sub-Himalayan  tract  from  Hazara  to  Kumaon,  in  damp 
swampy  places  under  larger  trees. 
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The  wood  is  pretty  and  useful  for  small  articles  of  turnery.  Growth  moderate,  8  to  {> 
rings  per  inch  of  radius. 

Ibe. 
0  4576.    Nakraunda  Swamp,  Dehra  Ddn  (Gamble)       ....    38 

7.  POTTINGERIA,  Prain.  P.  acuminata,  Prain  in  Joum.  As.  Soc.  Beng.  Ixvii. 
2«  291,  is  a  shrub  recently  discovered  by  Capt.  Pottinger  in  the  Kachin  Hills  at  3700  ft. 

8.  POLYOSMA,  Blume.  P.  integrifolia,  Bl. ;  Fl.  Br.  Ind.  ii.  409  (P.  Wallichii^ 
Benn. ;  Kurz  For.  Fl.  i.  444),  is  a  small  tree  of  Assam  and  the  Kbasia  Hills,  also  found 
in  the  Andaman  Islands  and  having  a  light,  pale-brown,  close-grained,  soft  wood 
(Kurz). 

8.  RIBES,  Linn. 

Contains  about  eight  species  of  Himalayan  shrubs.  B,  Grossulariay  Linn. ;  Fl.  Br. 
Ind.  ii.  410;  Brandis  For.  Fl.  213 ;  the  GKxweberry ;  Vera.  Fiha,  pilikcha,  kdnsi,  ieilay 
amlanch.  Upper  Chenab  and  Lahoul ;  Sirkuchi,  haikuntii  Byius ;  Yanghai,  Sutlej ; 
khanehi,  Pangi,  is  indigenous  in  the  arid  parts  of  the  Western  Himalaya  above 
8000  ft,  and  is  cultivated  in  the  hills.  B,  nigrum,  Linn. ;  the  Black  Currant ;  Vera. 
Fapar,  Kumaon,  is  found  in  Kashmir,  Kunawar,  Gtirhwal  and  Kumaon  above  6000  ft. 
B,  orienta^le,  Poiret ;  Brandis  For.  Fl.  214 ;  Vem.  Gwaldokh,  kaghak,  K^ghan ;  Ncmgke^ 
iiyai,  phulanch,  Chenab ;  ndfyri,  Pangi ;  Askiita,  Ladak ;  Yange,  Piti,  is  a  shrub  of  the 
Safedkoh  and  arid  tracts  of  the  Inner  Himalaya.  P.  desmocarpum.  Hook.  f.  and  Th.,. 
B,  luridum.  Hook.  f.  and  Th.,  and  P.  Oriffithii,  Hook.  f.  and  Th.,  are  all  shrubs  of  the 
Sikkim  and  Bhutan  Himalaya. 

1.  B.  glaclale,  Wall.;  Fl.  Br.  Ind.  ii.  410;  Brandis  For.  Fl.  214;  Gamble  Darj. 
List  38.    Vera.  Bobhay,  Bhutia. 

A  small  shrub.  Bark  brown,  peeling  off  in  small  flakes.  Wood 
light  reddish-brown,  soft.  Pores  very  small,  arranged  in  small  trans- 
verse patches  which  are  straight  or  oblique  between  the  broad 
Tnedvuary  rays,  which  are  not  numerous,  but  make  a  well-marked 
silver-grain. 

Himalaya,  from  Kashmir  to  Bhutan,  at  8-11,000  ft.  In  the  North-West  it  is  found 
only  at  quite  high  elevations,  in  forest  of  "  Kharshu  "  oak,  and  with  Bhododendron 
campanulatum, 

H  4575,  4641,  4788.    Rikshin  Range,  Tehri-Garhwal,  10,000  ft.  (Gamble). 

2.  R.  rubPUm,  Linn. ;  Fl.  Br.  Ind.  ii.  411 ;  Brandis  For.  Fl.  215.  The  Red 
Currant.    Vem.  GwaJddkh,  Khagan ;  B6de,  muradJi,  ndbar,  ndbre,  Chenab. 

A  small  shrub.  -Barfc- shining,  peeling  off  in  papery  flakes.  Wood 
white,  compact,  moderately  hard.  Pores  extremely  small,  in  narrow,, 
short,  interrupted,  wavy,  transverse  lines,  smaller  and  less  clear  than 
in  R.  glaciale.  Medullary  rays  scanty,  short,  broad  and  very  broad. 
Many  medullary  patches. 

Himalaya,  from  Kashmir  to  Bhutan,  at  7-11,000  ft. 

lbs. 

63 


H  3021,  3022.    Hattu,  Simla,  10,000  ft.  (Gamble) 

H  2908.    Nagkanda,  Simla,  9000  ft. 

H  3025.    Matiydna,  Simla,  9000  ft. 

H  4787.    Balcha,  Tehri-Garhwal,  9000  ft. 

E    973.    Chumbi  Valley,  Tibet,  about  10,000  ft.  (Schlich) 


» 

9* 


47 
58 


Order  XLY.    HAMAMELIDEiE. 


Seven  genera :  Parrotia,  Distylium,  Sycopsis,  Corylopsis,  Loropetalum,  Bucklandia, 
and  Altingia,  of  which  only  the  last  two  are  important  as  timber  trees.  Parrotia  has 
also  considerable  local  importance  in  basket-work. 

Wood  close-ffrained.    Pores  small  and  very  small,  numerous  and 
uniformly  distributed.     Medullai^y  rays  numerous,  fine  and  very  fine. 
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1.  PARROTIA,  C.  A.  Meyer. 

1.  P.  Jacquemontiana,  Dene. ;  Fl.  Br.  Ind.  ii.  426 ;  Brandis  For.  Fl.  216,  t.  28. 
Vem.  Pdser,  pctsel,  peshora,  po,  kildr,  kirru.  Pud  jab;  Shtdr,  Sutlej. 

A  large  deciduous  shrub  or  small  tree.  Bark  thin,  grey,  shining. 
Wood  light  pinkish-T^hite,  hard,  heavy,  very  close-grained.  Pore» 
extremely  small,  rather  scanty.  Medidlary  rays  very  fine,  numerous,, 
r^ular. 

North-West  Himalaya,  from  the  Indus  to  the  Ravi,  between  2800  and  8500  ft.  ;• 
Kuram  Valley. 

Chx>wth  slow,  12  to  16  rings  per  inch  (Brandis).  The  wood  weighs  about  61  lbs. 
per  cubic  foot,  and  is  highly  esteemed  for  walking-sticks,  tent-pegs,  charpoys  and  rice- 
pestles,  also  for  native  bows  for  throwing  pellets.  But  its  chief  use  is  in  basket-work 
and  in  the  making  of  bridges  over  the  Himalayan  rivers.  The  twigs  are  very  tough 
and  flexible,  and  are  twisted  together  into  thick  ropes,  often  300  fb.  long.  The  bridges 
consist  of  one  large  rope  to  walk  on  and  two  smaller  side  ropes,  one  for  each  hand,  with 
smaller  ropes  connecting  the  hand  ropes  with  the  foot  rope.  Aitchison  says  the  twi^rs- 
are  made  into  wickerwork  and  used,  plastered  with  clay,  for  the  walls  of  houses  in  th& 
Euram  Valley. 

lbs. 

H3178.  Dungagalli,  Hazara,  6000  ft.  (Wild)        .»•,.— 

H    933.  Hazara,  Punjab,  6000  ft.  (Baden-Powell)         ....    66 

H   906.  Upper  Chenab,  Punjab              „             .        •       •       •       •    — 

H  4747.  Chamba,  Punjab  (Elliott)        •        .       *       ^        .        .        .    66 

2.  DISTYLIUM,  Sieb.  and  Zucc.  D.  indicum,  Benth. ;  Fl.  Br.  Ind.  ii.  427,  is  a 
small  tree  of  the  Ehasia  Hills. 

3.  SYCOPSIS,  Oliv.  S,  Griffithiana,  Oliv. ;  Fl.  Br.  Ind.  ii.  427,  is  another  small 
tree  of  the  Khasia  Hills. 

4.  CORYLOPSIS,  Sieb.  and  Zucc.  0.  himdlayana.  Griff. ;  Fl.  Br.  Ind.  ii.  427,  is  a 
hazel-like  shrub  fouod  in  the  hills  of  Bhutan  at  5-8000  ft.  and  common  in  the  Khasia 
Hills  at  4-6000  ft. 

6.  LOROPETALUM,  Br.  L.  chinense,  Oliv.;  Fl.  Br.  Ind.  ii.  427,  is  a  much- 
branched  woody  shrub  of  the  Khasia  Hills  at  4-5000  fc. 

6.  BUCKLANDIA,  R.  Brown. 

1.  B.  populnea,  R.  Br. ;  Fl.  Br.  Ind.  ii.  429 ;  Kurz  For.  Fl.  i.  445 ;  Gamble  Darj. 
List  38.     Vern.  Fipli,  Nep. ;  ^ngliang^  Lepcha ;  Dingdah,  Khasia. 

A  large  evergreen  tree.  Bark  rough,  brown.  Wood  reddish- 
brown,  rough,  moderately  hard,  close-grained,  durable.  Annual  ring» 
marked  by  a  dark  line  with  fewer  pores.  Pores  small,  evenly 
distributed  in  radial  lines.  Medidlary  rays  fine,  very  numerous^ 
uniform  and  equidistant. 

Eastern  Himalaya,  Khasia  Hills  and  hills  of  Martaban,  at  3-8000  fl. 

A  very  handsome  and  useful  tree,  very  ornamental,  with  bright  shining  poplar- 
like leaves  and  thick  fleshy  stipules ;  one  of  the  most  valuable  trees  of  the  Darjeeling 
Hills,  and  deserving  of  encouragement  and  careful  propagation.  It  is  easily  grown  from 
seed,  and  has  been  introduced  into  the  Nilgiris,  and  also  grown  in  greenhouses  in  England 
(see  the  fine  specimens  in  the  Temperate  House  at  Kew).  Good  plantations  have  been 
successfully  made  in  the  Darjeeling  Hills.  Growth  moderately  fast,  6  to  7  rings  per 
inch  of  radius.  Weight,  on  an  average,  45  lbs.  per  cubic  foot.  The  wood  is  very  much 
used  in  Darjeeling  for  planking  and  door  and  window  frames,  and  is  in  great  demand. 

lbs. 

E    699.    Sepoydura  Forests,  Darjeeling,  5500  ft.  (Johnston)       •  41 

E  2372,  2373.    Kangbdl  Forest,  Darjeeling,  7000  ft.  (Gamble)    .  46  and  49 

E  3673.    Daijeelincr,  6500  ft — 

Nordlinger's  Sections,  vol.  9  (Tab.  VII.  2). 
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7.  ALTINGIA,  Noronha. 

1.  A.  excelsa,  Noronha ;  Fl.  Br.  Ind.  ii.  429 ;  Kurz  For.  FL  i.  446.    Vem.  Jutiliy 
Ass. ;  Nantaydkf  Barm. 

A  lofty  deciduous  tree.  Bark  smooth,  light  grey,  exfoliating  in 
large  thin  flakes.  Wood  hard,  red,  cross-grained.  Pores  small,  uniiorm 
«nd  uniformly  distributed  in  lines  between  the  medullary  rays. 
MedvMary  rays  fine,  equidistant,  prominent  on  a  radial  section,  as 
ure  also  the  pores. 

Forests  of  Assam  and  Burma,  locally  abundant. 

Growth  moderate,  6  rings  per  inch  of  radius.    S.  E.  Peal  says  of  this  tree  (^Ind,  Tea 
Oaz,),  **  As  a  rule  Jutili  is  a  gregarious  tree,  remarkably  tall  and  straight ;  the  girth 

*  is  from  6  to  10  ft.  and  the  bole  or  shaft  50  to  60  ft.,  while  the  crown  is  often  oyer  1&  ft. 
"*  from  the  ground.  If  it  is  to  be  sawn,  it  should  be  cut  when  green  or  not  quite  dry. 
'  In  the  green  state  it  is  not  at  all  difficult  to  cut  and  has  a  close  grain ;  when  dry  it  is 

*  extremely  hard  and  difficult  to  cut  either  with  edged  tools  or  saws.    It  is  extremely 

*  good  for  planks  or  indoor  work  in  dry  places,  but  too  heavy  for  tea-boxes."    He  further 

«ays  that  felled  and  left  in  the  forest  it  decays  rapidly,  being  quite  gone  at  the  end  of 

three  years.  In  the  hills  of  Java  this  is  the  principal  timber  tree,  aud  grows  to  an  eoormous 

size,  much  larger  even  than  the  measurement  given  by  PeaL    It  is  called  *'  Mamrruildh^ 

and  the  timber  is  the  chief  building  materml.    There  are  splendid  specimens  in  the 

forest  neai;  the  Botanic  Garden  at  Tjibodas  on  MouDt  Grede,  at  about  4--6000  ft.,  often 

with  hug^  buttresses  to  the  truliks. .  Kurz  gives  its  size  as  up  to  180  ft.  total  height, 

100  ft.  first  branch,  20  ft.  girth,  and  says  it  gives  a  kind  of  gum  storax. 

Ibe. 

E1269.    LakhimpiSr,  Assam  (Mann) 46 

B2704.    Tavoy  (Wallich,  1828) 46 

Java  specimen  (Gamble) 54 

Nordlioger's  Sections,  vol.  9  (Liquidarribar  altingiana,  BL). 


Ordeb  XLVI.    RmZOFHOREiE. 

Nine  Indian  genera  of  trees,  chiefly  coast  plants  and  known  by  the  general  name 
•of  '*  Mangroves.''  They  form  forests,  binding  together  the  mud,  in  the  estuaries  of  the 
Indus,  Granges  and  Irrawaddy,  as  well  as  along  the  coasts  of  Malabar,  Goromandel, 
Orissa,  Arracan,  Tenasserim  and  the  Andaman  Islands.  The  Order  is  divided  into  two 
Tribes,  viz. — 

Tribe  I.  Rhizophoreas Rhizophora,Ceriops,  Kandelia,Bru- 

guiera. 

„    II.  Legnotide® Carallia,     Gynotroches,      Weihea, 

Blepharistemma,  Anisophyllea. 

As  timber  trees  the  Mangroves  are  not  of  very  great  importance,  though  some  of 
•them  have  fine  woods,  especially  Rhizophora,  and  they  are  all  of  much  value  as  fuel- 
producers.  CaraXlia  has  a  beautiful  wood,  and  is  an  inland,  not  a  coast  tree,  as  is  also 
JVeihea. 

Bhizophora,  Ceriops  and  Bruguiera  have  small  pores  and  equi- 
^istanty  nne  or  moderately  broad  rays.  The  pores  are  sometimes 
joined  by  interrupted  concentric  bands.  The  structure  of  Kanddia 
is  different.  Carallia  and  Anisophyllea  differ  by  having  two  classes 
■of  medullary  rays :  short  very  fine  rays  between  the  regular  broad 
rays. 

1.  RHIZOPHORA,  Linn. 

Two  species,  .i?.  conjugatOy  Linn.;  PI.  Br.  Ind.  ii.  436;  Bedd.  Fl.  Sylv.  xcix. ; 
Brandis  For.  FL  ,218 ;  Kurz  For.  Fi.  L  447 ;  Talbot  Bomb.  List  89  (i?.  Canddaria^ 
DO ;  Trimen  FL,  GeyL  ii.  J51),.  is  a  small  tree  usually  associated  with  that  here 
described. 
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1.  R.  muCFOnata,  Lamk.;  Fl.  Br.  Ind.  ii.  435;  Bedd.  Fl.  Sylv.  xcix.;  Brandis 
For.  FL  217 ;  Kurz  For.  Fl.  i.  447 ;  Talbot  Bomb.  List  88 ;  Trimea  Fl.  Ceyl.  ii.  151. 
M.  Mangle^  Roxb.  Fl.  Ind.  ii.  459.  Vem.  Bhara,  Beng.;  Kamo,  Sind;  Upoo-pamaf. 
Tel. ;  Kandal^  Tarn.,  Mar. ;  Sora  pinnai,  S.  Arcot ;  Pyu,  Burm. ;  Bairada,  jumuday 
And. ;  Kadd,  Gingh. 

A  small  evergreen  tree.  Bark  brown,  fairly  smooth,  with  vertical 
clefts.  Sapwood  light  red;  heartwood  dark  red,  extremely  hard,, 
splits  and  warps  a  little  in  seasoning.  Pores  small  to  moderate-sized,, 
often  subdivided,  fairly  numerous ;  in  alternate  bands  with  few  pores* 
and  many  pores,  so  that  a  section  of  the  wood  shows  alternately  dark 
and  light.  These  bands  may  represent  annual  rings.  MeduUary  rays: 
fine,  wavy,  numerous,  uniform,  equidistant ;  the  distance  between  the 
rays  equal  to  about*  twilce  the  transverse  diameter  of  the  pores.  On 
a  radial  section  they  give  a  pretty  silver-grain. 

Muddy  shores  and  tidal  creeks  of  India,  Burma  and  the  Andaman  Islands. 

Weight  about  65  lbs.  per  cubic  foot.  The  wood  is  good,  but  is  rarely  used.  It  la 
durable,  e,g.  B  2721  has  been  kept  fifty  years  in  Calcutta  and  is  still  quite  sound. 
The  bark  is  used  for  tanning,  and  the  fruit  is  said  to  be  edible.  Of  the  quick  germina- 
tion  of  the  Mangroves,  Roxburgh  says,  *'The  great  length  of  the  seed  gives  in  a  very 
'  short  time  a  young  tree ;  for  if  the  apex  from  which  the  root  issues  is  only  stuck  a 
*  little  way  into  a  wet  soil  or  mud,  the  leaves  quickly  unfold  at  the  opposite  end.*** 
The  seeds  often  germinate  while  yet  on  the  tree  and  drop  as  young  plants  into  the- 
mud.  The  roots  also  progress  and  form  constantly  fresh  stems  supported  by  the 
buttressed  roots  standing  out  of  the  mud. 

lbs. 

B  2721.    Tavoy  (Wallich,  1828) 69 

B     502.    Andaman  Islands  (Oenl.  Barwell) 67 

B  2240,2273.    Andaman  Islands  (Col.  Ford,  1866)         ...  73 

W3906.    Cochin  (Gamble) 64 

D  4115.    South  Arcot  (Wooldridge) 56  (young) 

No.  9,  Ceylon  Collection,  old 65 

Ko.  36  „  „  49 

Nordlinger's  Sections,  vol.  4. 

2.  CERIOPS,  Am. 

Two  species. 

1.  C.  Candolleana,  Amott;  Fl.  Br.  Ind.  ii.  436;  Bedd.  Fl.  Sylv.  xcix.;  Brandis 
For.  Fl.  218;  Kurz  For.  Fl.  448;  Trimen  Fl.  Ceyl.  ii.  152.  Vem.  KirraH,  chauri^ 
Sind ;  Goran,  guttia^  Beng. ;  Oatharu,  Tel. ;  Pannikuthi,  chiruJcandal,  Tam. ;  Kabaingy. 
kabyaing,  Burm. ;  Madd,  And. 

A  small  evergreen  tree.  Bark  dark  red.  Wood  orange-red,  hard^ 
Pores  small,  scanty,  in  short  radial  lines.  MeduUary  rays  moderately 
broad,  slightly  wavy,  uniform  and  equidistant. 

Muddy  shores  and  tidal  creeks  of  India,  Ceylon  and  the  Andaman  Islands.  In  the 
Sundarhans  it  is  the  chief  species  in  the  forests  west  of  the  Arpangassia  river,  and  m 
those  towards  the  sea  face  of  the  Khulna  District. 

This  is  only  a  small  tree  or  "  simple-stemmed  shrub,"  at  most  reaching  25  ft.  in 
height  with  a  girth  of  18  in.  (Schlich)  and  many  buttresses  at  base.    The  wood  is  a 
very  superior  fuel,  and  gives  excellent  charcoal.    It  is  used  in  Sind  for  the  knees  of 
boats  and  other  purposes;  in  Lower  Bengal  for  house-posts  and  for  firewood.    The 
bark  is  used  for  tanning,  and  recent  experiments  with  tannin  extracts  at  Dehra  Diin 
showed  that  both  the  species  of  Ceriops  gave  very  rich  extracts  indeed,  likely  to  be^ 
most  valuable.    It  is  also  used  on  the  Coromandel  coast  for  dyeing  fishing-nets,  as  it 
preserves  them  from  decay  (Battle). 

lbs. 

B  1985.  Andaman  Islands  (Kurz,  1866) 63 

B4742.  Burma 56 

E  3700.  Sundarhans  (Gamble,  1882) — 

D4120.  South  Arcot,  Madras  (Wooldridge) — 
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2.  C.  Roxburghlana,  Amott ;  Fl.  Br.  Ind.  ii.  436 ;  Kurz  For.  Fl.  i.  418 ;  Trimen 
Fi.  Ceyl.  iL  153,    Vem.  Kabaing^  kdbyatng,  Barm. ;  Oordiiy  Beng. 

A  large  shrub  or  smaJl  dwarf  tree,  evergreen,  stem  buttressed. 

Bark  dark  red,  rough  with  blackish  flakes  which  peel  off.     Wood 

orange-red,  hard.    Pores  small,  scanty,  single  or  in  short  radial  lines. 

MedvUary  rays  moderately  broad,  numerous,  regular,  giving  a  marked 

silver-grain. 

Coast  tidal  forests  from  the  Sundarbans  to  Tenasserim ;  Eastern  Coast  of  Ceylon,  in 

the  estuary  of  the  Mahaweli  river ;  Andaman  Islands. 

Like  (7.  Candolleana,  and  with  the  same  growth  and  same  uses.   Wallich  (No.  173, 

Bhizophora  decandra)  gives  W  =  46  lbs. 

lbs. 

E4863.    Sundarbans  (Fordyce)     . 56 

3.  KANDELIA,  Wight  and  Arn. 

1.  K.  Rheedii,  W.  and  A. ;  PI.  Br.  Ind.  ii.  437 ;  Bedd.  Fl.  Sylv.  c. ;  Brandis  For. 
Fl.  218 ;  Kurz  For.  FL  i.  449.    Vern.  Goria,  Beng. ;  Thuvarkandan,  Tel. 

An  evergreen  shrub  or  small  tree.    Bark  J  in.,  spongy,  red-brown, 

peeling  off  in  smooth  flakes.     Wood  soft,  close-grained,  reddish-brown. 

Fores  very  small,  very  numerous.    MedvUary  rays  yellowish,  very 

short,  moderately  broad,  prominently  marked  on  a  radial  section ;  the 

distance    between    the   rays   being  many  times  broader  than  the 

transverse  diameter  of  the  pores. 

Muddy  shores  and  tidal  creeks  of  Bengal,  Burma  and  South  India. 
The  wood  is  used  only  for  firewocjd.    The  bark  is  used  in  Tavoy  in  dyeing  red, 
|3robably  as  a  mordant. 

E    407.    Sundarbans  (Richardson) 38 

E3698.  „  (Gamble,  1882) 35 

D  4112.    South  Arcot,  Madras  (Wooldridge) — 

4.  BRUGUIERA,  Lam. 

Contains  five  species.  B,  eriopetdla,  W.  and  A. ;  Fl.  Br.  Ind.  i.  438,  is  a  tree  of  the 
swamps  on  the  Malabar  coast  near  Quilon.  B,  maldbartca,  Arn. ;  Fl.  Br.  Ind.  i.  438, 
is  also  a  Malabar  coast  tree.  B.  parviflora,  W.  and  A. ;  Fl.  Br.  Ind.  i.  438 ;  Bedd.  Fl. 
bylv.  cL ;  Kurz  For.  FL  i.  449 ;  Talbot  Bomb.  List  89  {Bhizophora  parviflora,  Roxb. 
Fl.  Ind.  iL  641) ;  Vern.  Vurada,  TeL,  is  also  found  on  the  Malabar  coast  and  about 
Masulipatam. 

1.  B,  gynmorhiza,  Lam. ;  FL  Br.  Ind.  ii.  437 ;  Brandis  For.  FL  219 ;  Kurz  For. 
FL  i.  450.  B.  Bheedii,  BL ;  Bedd.  Fl.  Sylv.  c. ;  Talbot  Bomb.  List  89 ;  Trimen  Fl.  Ceyl. 
ii.  153.  Bhizophora  gi/mnorhiza,  Roxb.  FL  Ind.  ii.  460.  Vero.  Kakra,  kankra,  Beng. ; 
Thuddu  ponna,  wurrurada,  Tel. ;  Sigappu  kakandan,  Tam. 

An  evergreen  tree.  Wood  red,  extremely  hard.  Pores  small, 
oval,  and  subdivided.  Medullary  rays  moderately  broad,  fine,  very 
numeroua 

Muddy  shores  and  tidal  creeks  of  India,  Ceylon,  Burma  and  the  Andaman  Islands. 

The  wood  is  used  for  firewood,  house-posts,  planks  and  articles  of  native  furniture. 
Prain  says  this  tree  is  the  chief  constituent  of  the  Mangrove  jungle  in  the  Cocos 
Islands. 

lbs. 

E  412.    Sundarbans  (Richardson) 54 

2.  B.  earyophylloides,  Blume;  Fl.  Br.  Ind.  ii.  438;  Bedd.  FL  Sylv.  cL;  Kurx 
For.  FL  i.  450;  Talbot  Bomb.  List  89;  Trimen  FL  Ceyl.  ii.  154.  Vem.  Kakandan, 
Tam. 

A  small  tree.    Bark  dark  brown,  thin.     Wood  reddish,  hard, 
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dose-ffrained.    Pores    small,  scanty,  often   subdivided,     MedvUary 
rays  fine,  numerous,  wavy,  with  a  pretty  silver-grain. 
Tidal  forests  of  India  and  Burma ;  rare  in  Ceylon. 

D  4110.    South  Arcot,  Madras  (Wooldridge) 54 

5.  CARALLIA,  Roxb. 

Contain  three  species.  C,  lancece/olia,  Boxb.  Fl.  Ind.  ii.  481 ;  Fl.  Br.  Ind.  ii.  439 ; 
Kurz  For.  FL  i.  451,  is  an  evergreen  tree  of  the  forests  of  Upper  Tenasserim. 

1.  C  integerrima,  DC ;  Fl.  Br.  Ind.  L  439 ;  Bedd.  Fl.  Sylv.  1. 193 ;  Brandls  For. 
Fl.  219;  Gamble  Darj.  List  38;  Talbot  Bomb.  List  90;  Trimen  Fl.  Ceyl.  ii.  156.  C, 
ludda^  Roxb.  Fl.  Ind.  ii.  481 ;  Kurz  For.  Fl.  i.  451.  Vem.  KierjfM,  Beng. ;  Falamkat^ 
Nep. ;  Kujitekray  Ass. ;  Jiir,  K61 ;  Shengali,  panasi.  Mar. ;  Varanga,  valiayam^  Mai. ; 
KamUif  Tel.;  Jndipunar,  andamargal,  Kan.;  Funachi,  Bombay;  Dawaia^  Cingb.; 
ByOy  Arracan ;  Maniawga,  Burm. 

An  evergreen  tree.  Bark  dark  grey,  thin.  Wood  hard,  red. 
Pores  moderate-sized  or  large,  sometimes  very  large,  often  subdivided, 
often  septate,  often  filled  with  resin.  MeduUary  rays  of  two  kinds : 
regular  very  broad  ones  prominent,  with  few  fine  short  ones  between, 
silver-grain  prominent  and  handsome.  Many  irregular  fine  trans- 
verse bars  joining  or  partly  joining  the  broad  medullary  rays. 

Forests  of  the  sub-Himalayan  tract,  extending,  but  veiy  scarce,  to  Dehra  Dda  in 
the  west,  common  in  the  east ;  Assam,  Eastern  Bengal ;  Chota  Nagpore,  Orissa  and 
the  Circars,  also  about  Cuddapah  (Bedd.);  evergreen  forests  of  the  Western  Ghdts 
from  the  Konkan  southwards ;  tropical  and  moist  hill  forests  of  Pegu  and  Martaban 
up  to  4000  ft. ;  moist  low  country  of  Ceylon. 

A  handsome  tree  with  thick  shining  leaves  and  aerial  roots,  which  are  seen  even 
80  far  north  as  Dehra  Diln,  and  show  its  connection  with  the  Mangroves.  The  wood 
is  very  handsome,  and  useful  for  furniture  and  cabinet-making,  especially  when  cut 
flo  as  to  show  the  beautiful  silver-grain  to  advantage.  Benson's  experiments  with 
bars  3'  X  1*4"  x  1*4"  gave  W  =  44  lbs.,  P  =  797 ;  Skinner,  No.  37,  found  W  =  44  lbs., 
P  =  656 ;  Bourdillon  found  W  =  47  lbs.,  P  =  700 ;  A.  Mendis  found  W  =  42  lbs. ; 
Brandis*  Burma  List,  1862,  No.  106,  60  lbs. ;  the  specimens  give  an  average  of  46  lbs. 
The  structure  of  the  wood  is  very  interesting  and  beautiful. 

The  following  are  the  results  of  the  mechanical  tests  made  by  Prof.  W.  C.  Unwin, 
F.R.S.,  for  the  Imperial  Institute  {Imp,  Inst,  Journ,^  vol.  v..  May,  1899) : — 

Weight  per  cubic  foot 47*33  lbs. 

Eesistance  to  shearing  along  the  fibres    .        .        .     1075  lbs.  per  sq.  inch. 

Crushing  stress 2*070  tons  per  sq.  inch. 

Coefficient  of  transverse  strength     ....    4*83  „  „ 

Coefficient  of  elasticity 561*3        „  „ 

lbs. 
O   4489.    R^  nadi,  Dehra  DiSn  (Gamble) 48 

C   3482.    Saranda,  Chota  Nagpore  (Gamble) — 

W  4305.     South  Kanara .  — 

W    743.    South  Kanara  (Cherry) 42 

B     308.    Burma  (1867) 47 

B     816.    Burma  (Ribbentrop) 51 

B    2530.    Burma  (Brandis,  1862) 47 

B    2210.    Andaman  Islands  (Col.  Ford,  1866) 47 

B    1500.    Burma — 

No.  19,  Ceylon  Collection,  old  and  new  (Mendis) 42 

Nordlinger's  Sections,  vol.  10  (Tab.  VII.  3). 

2.  C.  calycina,  Thw. ;  FL  Br.  Ind.  ii.  439 ;  Bedd.  Fl.  Sylv.  ci. ;  Trimen  PI.  Ceyl. 
iL  155,  t.  36.    Vem.  Ubberiyay  Cingh. 

A  large  tree.  Ba/rk  thin,  rough,  grey.  Wood  red,  in  structure 
resembling  that  of  C,  integerrima,  but  the  pores  are  fewer  and  the 
broad  rays  are  narrower  and  at  more  regular  distances* 
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Forests  of  the  moist  region  of  Ceylon,  rare  in  the  low  country,  more  common  in 
the  hills,  even  to  over  6000  ft^  endemic. 

A  beautiful  wood  called  Dawata  by  Ceylon  carpenters.    P  =  464. 
The  following  are  the  results  of  Prof.  Unwin's  mechanical  tests : — 

Weight  per  cubic  foot 56*71  lbs. 

Resistance  to  shearing  along  the  fibres    .        .        .  1066*6  lbs  per  sq.  inch. 

Crushing  stress 3*433  tons  x)er  sq.  inch. 

Coefficient  of  transverse  strength    ....  4*505        „  „ 

Coefficient  of  elasticity 712*5        „  „ 

showing  considerably  greater  weight  and  strength  than  does  (7.  integerrima. 

ibe. 
No.  90,  Ceylon  Collection,  old ;  No.  138,  new  (Mendis) .        .        .        .51 

6.  GYNOTROCHBS,  Blume.  G.  axiUaris,  Miq. ;  Fl.  Br.  Ind.  ii.  440 ;  Kurz  For. 
Fl.  i.  451,  is  an  evergreen  small  tree  of  Tenasserim. 

7.  WEIHEA,  Spreng.  W,  ceylanica,  Baill. ;  Fl.  Br.  Ind.  ii.  441 ;  Bedd.  Fl.  Sylv. 
1. 194;  Trimen  Fl.  CeyL  ii.  156;  Vern.  Kanuriy  Tam. ;  Pana,  Cingh.,  is  a  tree  of  tie 
forests  of  S.  India  in  Tinnevelly  and  Travancore,  and  of  the  dry  low  country  in  Ceylon. 

8.  BLEPHARISTEMMA,  Wall.  B.  corymhosuni,  Wall. ;  Fl.  Br.  Ind.  iL  441 ; 
Bedd.  Fl.  Sylv.  ci.,  is  a  small  tree  of  South  India,  said  by  Beddome  to  occur  on  the 
flats  near  Tellicherry  and  on  the  hills  of  Coorg  at  2000  ft. 

9.  ANISOPHYLLEA,  Br. 

1.  A.  zeylaniea,  Bth.;  Fl.  Br.  Ind.  ii.  442;  Trimen  Fl.  Ceyl.  ii.  157 ;  Bedd.  Fl. 
Sylv.  1. 195.    Vern.  Weli-penna,  weli-piyanna,  Cingh. 

A  moderate-sized  tree.  Bark  dark  brown.  Wood  greyish-brown, 
moderately  hard.  Pores  moderate-sized  and  large,  filled  with  a  white 
substance,  prominent  on  a  vertical  section  as  white  streaks.  MedvUary 
rays  of  two  classes,  numerous  but  indistinct,  fine,  between  fewer 
moderately  broad  rays.  Bars  of  soft  texture  and  the  same  width  as 
the  rays  crossing  these  and  dividing  the  wood  into  numerous 
rectangular  unequal  figures. 

Moist  low  country  of  Ceylon  up  to  3000  ft.,  endemic. 

Urn, 
No.  96,  Ceylon  Collection,  old ;  No.  154,  new  (Mendis)  ....    35 


Order  XLYII.   COMBRETACEiE. 

A  very  important  Order  to  the  Indian  forester,  containing  as  it  does  some  of  the 
most  important  and  widely  distributed  of  the  trees  of  India,  valuable  not  only  for  their 
timber  and  products,  but  for  their  influence  on  the  sylviculture  of  the  forests.  Several 
species  of  Terminalia  and  Anogeissus  are  especially  important,  and  it  is  possible  that 
there  is  no  tree  in  the  Indian  forests  so  widely  distributed,  so  common  and  so  impor- 
tant for  the  supply  of  the  requirements  of  the  aojricultural  population  as  is  Termiruilia 
tamentoaa.  Four  of  the  genera  contain  only  climbing  shrubs,  the  rest  trees,  mostly  of 
large  size. 

There  are  eight  genera,  divided  among  two  Tribes,  viz. — 

Tribe  L  Combrete^e  .        •        •        .    Terminalia,  Calycopteris,  Anogeissus, 

Lumnitzera,  Combretum,  Quisqualis. 
„  II.  Gyrocarpeae ....    Illigera,  Gyrocarpus. 

Except  that  of  the  climbers  and  of  Gyrocarpus,  the  wood  is  hard 
to  very  hard,  with  a  distinct  dark-coloured  heartwood  in  most  species. 
Pores  of  varying  size,  mostly  grouped  and  in  patches  of  loose  tissue. 
MedvUary  rays  fine  or  very  fine,  imiform,  equidistant. 
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Tribe  I.  COMBRETE  J!. 
1.  TERMINALIA,  Linn.' 

Sixteen  species,  mostly  important  trees  of  large  size,  valuable  for  their  timber,  or 
as  producers  of  tanning  material,  and  of  considerable  importance  in  the  sylvicultural 
management  of  Indian  forests.  The  genus  is  divided  into  four  subgenera  according 
to  the  characters  of  the  fruit. 

The  woods  of  tlie  Pentaptera  and  Chuncoa  sections  are  dark- 
coloured,  rather  like,  but  darker  and  rougher  than,  walnut ;  those  of 
the  Caiappa  section  are  lighter  in  colour,  but  have  occasionally  an 
irregular  dark  heartwood.  In  the  former  class  the  pores  are  larger 
and  the  texture  rather  more  open,  but  in  this  respect  T.  bderica 
eomes  between  the  two.  In  all,  the  pores  are  in  patches  or  single, 
and  these  patches  are  more  or  less  concentrically  confluent.  In  all, 
the  meduUary  rays  are  fine,  numerous  and  uniform.  The  wood  of  T. 
Oliveri  resembles  that  of  T,  Chebula  in  the  Caiappa  section,  but  has 
smaller  pores. 

Subgenus  1.    CATAPPA. 

Nine  species.  The  fruits  in  this  section  are  ovoid  without  wines.  T.  foitidisHma, 
Griff. ;  FL  Br.  Ind.  ii.  445,  is  a  tree  of  Mergui.  T.  Manii,  King  in  Joum.  As.  Soc.  Beng. 
IxvL  ii.  329,  is  a  tree  of  the  Andaman  and  Nicobar  Islands.  21  argyrophylla.  King 
and  Prain  in  Joum.  As.  Soc.  Beng.  Ixvii.  ii.  291,  is  a  large  tree  of  the  Kachin  Hills, 
believed  to  belong  to  this  section. 

T.jporw/lorajThw.;  Trimen  Fl.  Ceyl.  ii.  160;  Bedd.  Fl.  Sylv.  ciii.;  Vem.  Han- 
falandroy  Cingh.,  is  an  eudemic  Ceylon  tree  with  orauge-brown  wood.  No.  48,  Ceylon 
Collection,  new  (Mendis),  may  be  the  wood  of  this  species,  but  the  specimen  is  doubtful. 

L  T.  Catappa,  Linn. ;  Fl.  Br.  Ind.  ii.  444 ;  Roxb.  Fl.  Ind.  ii.  430 ;  Bedd.  Fl. 
Sylv.  t.  20 ;  Kurz  For.  Fl.  i.  454 ;  Talbot  Bomb.  List  91.  T.  procera,  Roxb.  Fl.  Ind. 
ii.  249 ;  Fl.  Br.  Ind.  ii.  444  ;  Kurz  For.  Fl.  i.  454  (Jide  Kiug).  The  Indian  Almond. 
Vem.  Badanhj  Beng. ;  Taree,  Kan. ;  Nat  vadom,  Tam. ;  V^am,  TeL  ;  AdaTnarram, 
Mai. ;  Kottarnba,  Cingh. ;  Catappa,  Malay. 

A  large  deciduous  tree,  with  whorled  branches.  Wood  red,  with 
lighter-coloured  sapwood,  hard.  Pores  moderate-sized,  scanty,  joined 
by  wavy,  short,  concentric  bands  of  soft  texture.  Medullary  rays 
fine. 

Beach  forests  of  the  Andaman  Islands,  including  the  Cocos,  Car  Nicobar  and  Batti 
Malv ;  cultivated  in  most  parts  of  India  and  Burma,  especially  near  the  coast. 

This  handsome  tree  is  best  known  from  its  being  grown  in  avenues  and  gardens  in 

many  places,  especially  in  Calcutta,  where,  in  the  cold  season,  the  leaves  turn  red 

before  foiling.    Weight,  according  to  Skinner,  No.  125,  32  lbs.  per  cubic  foot.    P  =  470. 

Wallich  also  gives  32.    Beddome  says  the  wood  is  used  for  various  purposes  in  Madras. 

The  kernels  of  the  nuts  are  eaten  at  dessert ;  they  are  remarkable  for  the  spiral  folds 

of  the  cotyledons ;  the  bark  and  leaves  give  a  black  dye.    It  is  one  of  the  trees  on 

the  leaves  of  which  the  "  Tasar  "  or  Katkura  "  silkworm  {Anthercea  Paphia)  is  fed. 

lu. 
E  3005,  3712.    Royal  Bot.  Garden,  Calcutta  (King)        .        .        .        .    _ 

B  1983.    Andaman  Islands  (Kurz,  1866) 41 

No.  78,  Ceylon  Collection,  new  (Mendis) 38 

2.  T.  belerica,  Roxb.  Fl.  Ind.  ii.  431 ;  Fl.  Br.  tnd.  ii.  445 ;  Bedd.  Fl.  Svlv.  t. 
19 ;  Brandis  For.  Fl.  222 ;  Kurz  For.  Fl.  i.  455 ;  Gamble  Darj.  List  39 ;  Talbot 
Bomb.  List  91 ;  Trimen  Fl.  Ceyl.  ii.  159.  Vem.  Bdbelay  heleyleh,  Pers. ;  Bahera,  hhaira, 
heharoj  Hind. ;  Bainda,  lairo,  Kumaon ;  Bokera,  Beng. ;  Baheri,  Rajbanshi ;  Kanomt 
Xiepcha ;  Chirorce,  Garo ;  Euliuch,  hauri,  hhumra,  bohora.  Ass. ;  Thara,  Uriva ;  Lupunq, 
Hhung^  K61 ;  Lapong,  Son  thai ;  Behra,  Mai  Pahari ;  Bahre,  Khond ;  Tani,  kattu  elupat^^ 
TaoL ;  Tani^  tandi,  toandi,  thandra,  Tel. ;  Ahera,  j'hera,  Hyderabad  \  Santi,  tlxaTx, 

7. 
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EaD. ;  Bherdttj  hciheru,  hdctj  yda.  Mar. ;  Beheda,  Eurku :  Balra^  balda,  Dekkan ; 
Behedo,  Mandevi ;  Tahaka,  taha,  banjir,  GK>ndi ;  Tehera,  Bhf I ;  Adamaruthi,  Tray. 
Hills ;  Bulu,  GiDgh. ;  Sacheng^  Magh ;  Thitsein,  Burm. 

A  large  deciduous  tree.  Bark  ^  in.  thick,  bluish-grey,  with 
numerous  fine  vertical  cracks.  Wood  yellowish-grey,  hard,  no  heart- 
wood,  not  durable;  readily  attacked  by  insects;  annual  rings  in- 
distinct. Pores  very  scanty,  large,  frequently  subdivided,  joined  by 
irregular,  wavy,  concentric  bands  of  soft  loose  cellular  tissue.  Fine, 
uniform  and  equidistant  medullary  rays  are  distinctly  visible  in  the 
harder  and  darker  portions  between  the  bands,  and  on  the  radial 
section,  where  too  the  pores  prominent. 

Throughout  the  forests  of  India^  Burma  and  Ceylou,  below  elevations  of  about 
'  3000  ft.,  and  not  in  the  dry  and  arid  country  of  Sind  and  Rajputana. 

The  Bahera  tree  is  a  conspicuous  one  in  the  forests,  and  handsome  when  well 
grown.  It  is  not  gregarious,  but  is  found  in  the  deciduous  forests  associated  with 
Teak,  Sdl,  and  such  trees  as  Terminalia  tomentosa  and  Lagerstromia  paruijlora.  The 
timber  is  not  in  good  repute,  but  is  better  than  it  is  often  supposed  to  be,  and  though 
in  some  parts  it  is  so  objected  to  that  the  tree  is  left  quite  uncut,  and  is  consequently 
conspicuously  big  among  the  host  of  saplings  of  the  new  growth,  in  others  it  is  rather 
liked,  and  is  cut  into  building  material  willingly.  Another  cause  of  its  being  occa- 
sionally left  uncut  is  its  being  in  some  parts  of  India,  e.g.  in  the  South  Deccan, 
objected  to  as  unlucky,  or  inhabited  by  demons. 

Growth  moderate  to  rapid,  3  to  7  rings  per  inch  of  radius.  Weight,  according  to 
Kyd's  Assam  experiments,  43  lbs.  per  cubic  foot ;  Central  Provinces  List,  39  lbs. ; 
Bourdillon,  42  lbs. ;  Brandis'  Burma  List,  1862,  No.  47,  40  lbs. ;  the  average  of  speci- 
mens examined  48  lbs.  Kyd  gives  P  =  378,  and  Bourdillon  720.  The  wood  is  used  for 
planking,  packing-cases,  canoes,  and  in  the  North-Western  Provinces  for  house-building 
after  steeping  in  water,  which  has  the  effect  of  making  it  more  durable.  In  the  Centn3 
Provinces  it  is  used  for  plough  shafts  and  carts  when  bijasdl  is  not  available.  Li  South 
India  it  is  used  for  packing-cases,  coffee-boxes,  catamarans,  and  grain  measures.  The 
fruit  is  one  of  the  myrabolans,  and  is  occasionally  exported  to  Europe  to  be  used  in 
dyeing  cloth  and  leather  and  in  tanning,  but  is  not  so  good  as  the  Hirda  fruit,  and  is 
barely  worth  the  cost  of  collection  and  carriage.  It  is  used  also  in  native  medicine. 
Native  ink  is  made  of  it,  and  it  is  used  in  medicine  as  a  purgative  and  for  other  purposes. 
The  kernels  of  the  fruit  are  eaten,  but  are  said  to  produce  intoxication  if  eaten  in 
excess  (Hunter's  "Statistical  Account  of  Bengal,"  xvi.  p.  51),  and  an  oil  is  obtained  from 
them  which  is  used  for  the  hair.  The  fruit  is  eaten  by  monkeys,  deer,  goats,  sheep, 
and  cattle  (Brandis).  The  tree  gives  a  copious  gum,  which  does  not  seem  to  be  of 
much  use,  as  it  is  not  soluble  in  water.  The  seeds  give  a  small  quantity  of  oil,  which 
is  used  medicinally.    The  wood  is  often  bored  and  damaged  by  a  Bostrichid  beetle^ 

Synoxilon  sp.,  especially  in  the  Thana  forests  of  Bombay. 

lbs. 

P    1190.    Madhopur,  Punjab  (F.  Halsey) 35 

0      634.    Dehra  Dtin  (O'Callaghan) 68 

0    2995.    Garhwal  (1874) 6» 

0      349.    Gorakhpur  (1868) b*^: 

C      176.    Mandla,  Central  Provinces  (1870) — - 

C  1125.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)  .  .  .42 
C  2737.  Moharli  Reserve,  Central  Provinces  (Brandish  .  .  .44 
C    2773.    Melghdt,  Berar  „  „..'....— 

D    4010.     Cuddapah,  Madras  (Higgens) 4S     ^ 

E    3600.    Darjeeling  Terai  (Gamble) — 

E     663.    Bamunpokri,  Darjeeling  Terai  (Manson)  .        .        .        .46 

W1188.    South  Kanara  (Cherry) 44 

B    2532.    Burma  (Brandis,  1862) —        ^ 

No.  53,  Salem  Collection  (marked  Wrightia  antidysenteiica)  ...     62  | 

Nordlinger*s  Sections,  vol.  8  (Tab.  VII.  5). 

8.  T.  Chebula,  Retzius  ;  Fl.  Br.  Ind.  ii.  446 ;  Roxb.  Fl.  Ind.  ii.  433  ;  Bedd.  Fl. 
Sylv.  t.  27  ;  Brandis  For.  Fl.  223,  t.  29  ;  Kurz  For.  Fl.  i.  456  ;  Gamble  Darj.  List  39 ; 
Talbot  Bomb.  List  91 ;  Trimen  Fl.  Ceyl.  ii.  159.     T,  tomenteUay  Kurz  For.  FL  i.  466. 
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Vera.  Bdrra,  har,  harrara,  Hind. ;  Haira^  Kumaon  ;  Haritakij  Beng. ;  HHikha,  Ass. ; 
Siltm,  Lepcha ;  Karedha,  horada,  Uriya ;  HcUray  harla,  hirda.  Mar. ;  Bolay  E61 ; 
SadrOy  Oraon  ;  Hilda,  Berar ;  Karka,  Mr,  harro,  mahoka,  G-ondi ;  Kadakai,  Tarn.  ; 
Kadukka,  Mai. ;  Karaka,  kadukar,  Tel. ;  Heerda,  anale,  Kan. ;  AlaU,  Mysore ;  Kajo, 
Magh ;  Fanga,  Burm. ;  AraiiA,  Cingb. 

A  large  or  small  deciduous  tree.  Bark  J  in.  thick,  dark  brown, 
with  numerous  generally  shallow  vertical  cracks.  Wood  very  hard, 
brownish-grey  with  a  greenish  or  yellowish  tinge,  with  an  irregular 
small  dark  purple  heartwood,  close-grained,  fairly  durable.  Annucd 
rings  indistinct.  Pores  small  and  moderate-sized,  often  subdivided, 
singly  or  in  groups  surrounded  by  small  patches  of  soft  texture  which 
are  slightly  confluent  into  irregular  more  or  less  concentrically  arranged 
bands.  Medullary  rays  very  fine;  imiform,  equidistant,  numerous, 
stopping  at  or  bent  round  the  pores  or  groups  of  pores. 

Thronghout  India  and  Burma,  in  deciduous  forests  chiefly,  but  also  occasionally  in 
ratber  moist  mixed  forests.  In  high  level  rocky  and  dry  places  on  the  outer  Himalaya, 
the  bills  of  the  Deccan  and  South  India  it  is  only  quite  a  small  tree,  but  in  valleys 
and  forests  of  big  trees  it  also  grows  big  and  gives  a  hard  dark-coloured  timber.  In 
the  outer  Himalaya  it  may  rise  to  even  5000  ft.,  and  |to  almost  as  high  as  the  Nilgirid 
and  other  South  Indian  ranges.    In  Ceylon  it  affects  dry  districts  in  the  low  country. 

This  is  a  very  variable  tree,  the  leaves  having  all  stages  of  pubescence  from  bein^ 
quite  densely  hairy  to  quite  glabrous,  and  the  fruit  varying  as  greatly  in  size  and 
extent  of  angularity.  It  is  not  proposed  here  to  enter  into  the  question  of  these 
varieties,  some  of  which  might  perhaps  be  better  treated  as  species. 

Growth  moderate,  6  to  10  rings  per  inch  of  radius.  The  weight  and  transverse 
strength  have  been  determined  by  the  following  experiments  : — 


^4 

• 

Name  of  pereon  conduct- 
log  experiment. 

Year. 

Wood  whence 
procured. 

0.  of  c 
rimeo 

Size  of  bar. 

?       Weigh 

• 

Value 
of  P. 

%                              -m                               • 

1 

• 

ft.       in.         in. 

Benson     , 

— 

Burma 

— 

3  X  1-4  X  1-4 

58 

1033 

B.  Thompson  . 

1868 

Satpnras 

63 

— . 

Brandis    . 

1864 

India 

3 

3X1X1 

66 

1090 

„       No.  48 

1862 

Burma 

53 

Skinner,  No.  129 

1862 

)» 

Various 

60 

1032 

„       No.  12G      . 

1872 

South  India 

54 

825 

WaUich    . 

India 

42 

.— 

Kyd. 

1831 

Goalpara 

1 

2x1x1 

56 

850 

T.  HUkhit 

O'OonneU 

1886 

Goimbatore 

61 

{  0-91203 

Specimens  examined 

1878-99 

Various 

12 

64 

The  wood  takes  a  good  polish  and  is  fairly  durable ;  it  is  used  for  furniture,  carts, 
agricultural  implements  and  house-building.  Beddome  says  it  is  cross-grained  and 
difficult  to  work.  The  bark  is  used  for  tanning  and  dyeing.  The  fruit  gives  the  black 
myrabolans,  which  are  of  a  better  quality  than  those  of  T.  helerica,  and  are  the  most 
important  Indian  representatives  of  the  pyrogallol  tans,  the  chief  of  which  is  the 
Sumach.  They  are  largely  exported  from  Bombay  to  Europe.  So  valuable  is  this 
trade  in  the  Southern  Circle  of  Bombay  that  the  Forest  Department  of  that  Circle  clear 
annually  at  least  Bs.50,000  clear  profit  from  it  alone.  The  Indian  exports  of  myra- 
bolans amount  yearly  to  about  40,000  tons,  valued  at  over  30  lakhs  of  rupees.  Good 
Hirda  fruits  should  be  oval  and  pointed,  of  light  colour,  greenish-yellow  in  section  and 
solid  in  structure.  The  unripe  fruit  is  used  for  tanning,  dyeing,  and  in  medicine 
(^Baihar  zengi,  zangihar,  kalchar,  Hind. ;  Koki,  Nep.).  The  fruits  give  with  alum  a 
yellow  dye,  and  with  iron-clay  give  a  good  sort  of  ink.  Astringent  galls  form  on  the 
young  twigs,  which  are  also  used  for  ink  and  in  dyeing  and  tanning.  The  kernel  gives 
a  transparent  oil.  Considerable  damage  is  said  to  be  done  to  the  leaves  of  the  tree  by 
the  bagworm  moth,  AcantJwpsyche  Moorei,  Heyl.,  in  the  Madras  PresideucY. 
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lbs. 

O     2ia    GMhwal(1868) 66 

O     528.    Dehra  Dun  (CCallaghan) 66 

O     336.    Gorakhpur  (1868) 60 

G     181.    Mandia,  Central  Provinces 57 

C   1159.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .66 

C     842.    Bairagarh  Reserve,  Berar  (Drysdale) 68 

C    1247.    Gumsdr,  Madras  (Dampier) 60 

C    3531.    Ehuidha  Forests,  Orissa  (Gamble) 59 

D  4006.    Guddapab,  Madras  (Higgens) 72 

D  4027.    Cbllegal,  Coimbatore  (Peet) 72 

D   1074.    North  Arcot,  Madras — 

W4192.    Cochin  (Kohlhoff) 72 

Ka  50,  Salem  Collection 62 

^ordlinger's  Sections,  vol.  8  (Tab.  YII.  6). 

4.  T.  citFina,  Roxb.  Fl.  Ind.  ii.  435 ;  Fl.  Br.  Ind.  446 ;  Kurz  For.  Fl.  i.  466. 
Vem.  JTarro,  Hind. ;  B<iritaki,  Beng. ;  Hilikhoy  sUikha^  Ass. ;  Hortucki,  Cachar ;  Kyu, 
Bonn. 

A  large  deciduous  tree.  Bark  light  grey,  exfoliating  with  few 
large  flakes.  Wood  grey,  with  an  irregular  dark  heartwood  of  small 
size,  not  always  present  Structure  similar  to  that  of  T.  Chebxda,  but 
the  pores  smaller  and  the  concentric  rings  much  more  marked  and 
prominent. 

Eastern  Himalaya  in  the  lower  hills  from  Nepal  to  Assam ;  Eastern  Bengal,  Burma 
and  the  Andamans. 

This  tree  greatly  resembles  T,  Chebtda^  and  is  scarcely  more  separable  from  it  than 
some  of  the  admitted  varieties.  The  fruit  is  used  similarly  to  the  Hirda.  The  wood 
is  used  for  planking  and  general  building  purposes  in  Assam  ;  Wallich  gives  W  =  60 

lbs.,  the  specimens  examined  also  60  Ibe.,  per  cubic  foot. 

lbs. 
£    671.    Bamunpokri,  Darjeeliog  Tend  (Manson)  •        •        .        .67 

E2374.  „  „  »    (Gamble) 63 

E  2197.    Nowgong,  Assam  (Mann) 49 

B  1982.    Andaman  Islands  (Kurz,  1866) — 

b.  T.  angustifolia,  Roxb.  Fl.  Ind.  ii.  437 ;  Fl.  Br.  Ind.  ii.  449 ;  Bourdillon  in 
Joum.  Bomb.  Nat.  Hist.  Soc.  xii.  351,  t.  4.  Yem.  Fei  kadakJcay,  sutu  martUhu^ 
Travancore ;  liorgatchec,  Tam. 

A  very  large  tree.  Bark  pale  brown,  smooth,  ^  in.  thick.  Wood 
hard:  sapwood  yellowish-white;  heartwood  small,  brown.  Pores 
moderate-sized,  surrounded  by  pale  rings,  sometimes  subdivided, 
uniformly  distributed,  arranged  in  somewhat  oblique  strings. 
Medullary  rays  very  fine,  very  numerous,  stopping  at  or  bending 
round  the  pores. 

Evergreen  forests  of  Travancore. 

This  tree  is  allied  to  T,  Chebtdoy  but  differs  greatly  in  appearance,  and  is  found  in 
the  evergreen  instead  of  in  the  deciduous  forest.    W  =  51  Iba.,  P  =  1012. 

Iba. 

W4726.    Travancore  (Bourdillon) 61 

Subgenus  2.    PENTAPTERA. 
Three  species.    Fruits  with  5  acute  wings. 

6.  T.  Oliver!,  Brandis  in  Hook.  Ic.  PL  t  2202  (1892).    Yem.  Than,  Burm. 

A  moderate-sized  tree  with  irregularly  shaped,  often  channeUed 
stem.  Bark  light  grey,  smooth,  \  in.  thick,  exfoUating  in  rounded 
scales,  leaving  scars  and  pits  as  in  21  Arjuiva^  inner  bark  orange 
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colour.  Wood  hard^  close-  and  even-grained,  resembling  that  of 
T.  Chehvla:  sapwood  yellow  to  grey;  heartwood  purplish-brown, 
streaked  and  clouded,  very  irregular.  Pores  small  or  very  small, 
numerous,  often  subdivided,  singly  or  in  groups  surrounded  by  patches 
of  loose  tissue  which  run  into  more  or  less  concentrically  arranged 
bands.    MedvUary  rays  fine  and  very  fine,  numerous,  regular. 

Burma,  in  the  dry  region  of  the  Irrawaddy  Valley,  the  lower  part  of  the  Chindwin 
and  near  the  headwaters  of  the  Sittang,  up  to  about  23°  SO'  N.  lat. 

This  interesting  tree  has  the  wood  of  section  Catappa  with  the  fruit  of  section 
Fentaptera.  It  is  usually  associated  with  Cutch  {Acacia  Catechu),  Tectona  Hamil" 
toniancL^  Fentacme  siamensis  and  TermincUia  tomentosa.  The  extract  of  the  bark, 
though  itself  poor  in  tanniD,  is  used  to  adulterate  Cutch.  The  tree  may  reach  50  ft.  in 
height  with  a  girth  of  5  ft. 

lbs. 

B  4845.    Monywa,  Lower  Chindwiu,  Burma  (H.  Jackson)     .        .        .56 

7.  T.  Alfjona,  Bedd.  Fl.  Sylv.  t.  28 ;  Fl.  Br.  Ind.  ii.  447 ;  Brandis  For.  Fl.  224. 
T.  crenulata.  Roth. ;  Kurz  For.  Fl.  L  458 ;  Talbot  Bomb.  List  9L  T,  glabra,  W.  and  A. ; 
Trimen  Fl.  Ceyl.  ii.  160.  Fentaptera  Arjuna  and  glabra,  Roxb.  Fl.  Ind.  ii.  438,  440. 
Vern.  Anfan,  arfun,  arjuna 'anjani,  arjan,  jamla,  koha,  kowa^  hdhua,  Hind. ;  Arjun, 
Oadh,  Beng. ;  Arj'&no,  panda  sahajo^  Uriya ;  Hanjal,  Cuttack ;  Kowha,  Sonthal ;  Gara 
paiana,  K61 ;  Mardi,  Ehond ;  Vdla  marda,  veUa  matti,  vdla  maruthu,  Tam. ;  Arjtm, 
anjaUf  sadura,  savimadatf  Mar. ;  Maddi,  bUli  mattiy  Mysore ;  Yermaddi,  4rra  maddi, 
UUa  madu,  Tel. ;  Holematti,  Kan. ;  Arjuna  sadra,  Guz. ;  Kahu,  Baigas ;  Mangi,  koJia, 
Gondi ;  Taukkyan,  Burm. ;  Kumbuk,  Ciugh. 

A  large  deciduous  tree.  Bark  J  in.  thick,  smooth,  pinkish-grey, 
the  old  layers  peeling  ofi*  in  thin  flakes.  Sapwood  reddish- white ; 
heartwood  brown,  variegated  with  darker-coloured  streaks,  very  hard. 
AriTmal  rings  doubtful.  Pores  moderate-sized  and  large,  sometimes 
very  large,  xmiformly  distributed,  more  numerous  and  larger  than  in 
T.  tomentosa,  often  subdivided  into  2  to  4  compartments,  eacn  pore  sur- 
rounded by  a  ring  of  soft  tissue.  Numerous  thin,  wavy,  concentric 
lines,  which  frequently  anastomoze.  MedvUary  rays  very  fine,  very 
numerous.     Pores  prominent  on  a  longitudinal  section. 

Banks  of  rivers  and  streams  throughout  Central  and  South  India,  extending  as  far 
north  as  Oudh.  Beyond  that,  towards  the  North-West  and  in  the  Punjab  it  is  found 
only  as  a  cultivated  tree ;  Burma ;  low  country  of  Ceylon. 

This  beautiful  tree  is  recognized  at  once  from  T,  toinentosa  by  its  smooth  grey  bark, 
by  its  fruit  angled  rather  than  winged,  by  its  narrower  leaves,  and  by  its  preferring  the 
banks  of  streams.  Being  confined  to  such  localities,  it  is  naturally  not  of  much 
importance  as  a  sylvicultural  tree,  but  it  is  a  fine  tree  for  avenues  in  suitable  localities, 
ana  is  consequently  almost  more  planted  than  its  relative.  It  is  easily  propagated  from 
seed,  and  the  seeds  germinate  well  in  a  natural  state,  reproducing  in  profusion. 

Weight :  Skinner's  experiments,  Nos.  123,  103,  give  48  and  54  lbs. ;  the  Central 
Provinces  List  47  lbs.;  while  the  average  of  the  specimens  examined  is  59  lbs. 
Skinner  gives  P  =  806  and  820.  The  wood  is  apt  to  split  in  seasoning  and  is  not 
easy  to  work.  It  is  used  for  carts,  asricultural  implements,  boats  and  for  building. 
It  gives  a  brown  transparent  gum.  The  bark  is  used  as  a  tonic  and  to  heal  wounds. 
The  white  wax  insect,  Ceroplastes  ceriferus.  Sign.,  is  often  found  on  its  leaves  in  Chota 
Nagpore  (V.  Ball,  M.A.,  "  Jungle  Life  in  India,"  p.  312). 

lb«. 

C    179.    Mandla,  C.P.  (1870) 54 

C  1111.    Ahiri  Reserve,  C.P.  (R.  Thompson) 60 

C  2760.    Moharli  Reserve,  C.P.  (Brandis) — 

C  3461.    Saranda  Forests,  Chota  Nagpore  (Gamble)      .        .        .        .69 

D  4019.    Collegal,  Coimbatore 52 

Nordlinger's  Sections,  vol.  9  (T.  macrocarpa,  Steud.). 

8.  T.  tomentosa,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  447  ;  Bedd.  Fl.  SyW.  1.  VI  \  ^xwiAa^ 
For.  FL  226 ;  Kurz  For.  Fl.  i.  458 ;  Gamble  Darj.  List  ^9  \  TaAYwl  l^m\i.  \AsX.  ^\ 
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Pentaptera  crenvlata^  coriacea  aud  tomentosaf  Eoxb.  Fl.  Ind.  ii.  438-440.  Vera.  Saj\ 
sein,  sain,  amn^  assain,  assaina,  asna,  sadri,  Hind. ;  Fiasal,  usan,  Beng. ;  JhaUf 
Kajbanshi ;  Amarif  Asb.  ;  Taksor,  Lepcha ;  SaAdju,  kola  sahdju,  Uriya ;  Athna,  sadra^ 
%adara,  sadora,  ain,  Berar;  Barsajy  Bijeragogarh ;  Karra  marda,  karu  maruthu, 
anemuiy  Tarn.;  Maddi,  ncdla  maddi,  ndlcHinadUy  Tel.;  Maiti,  kari  Tnatti,  banapiiy 
Kan. ;  ThemhavUf  Mai. ;  Sadri,  hadri,  Guz. ;  Muraidaf  kali  maruthai,  Arcot ;  Karkaya, 
sadora,  holda,  dudi  maddi,  Hyderabad ;  Ain,  madat,  yin.  Mar. ;  Saja,  Baigas ;  Mcuru, 
Gondi ;  Madge,  Bhil ;  Aiana,  Sonthal ;  Maddi,  Beddi ;  Taukkyan,  Burm. ;  Chotichong, 
Taleing. 

A  large  deciduous  tree.  Bark  1  in.  thick,  grey  to  black,  with 
long,  broad,  deep,  longitudinal  fissures,  and  short,  shallow,  transverse 
cracks ;  inner  substance  red  when  fresh.  Sapwood  reddish-white ; 
heartwood  dark  brown,  hard,  beautifully  variegated  with  streaks  of 
darker  colour,  showing  on  a  radial  section  as  dark  streaks  which  are 
generaUy  undulating.  Pores  moderate-sized  and  large,  uniformly 
distributed,  each  pore  enclosed  in  an  irregularly  shaped  and  generally 
elongated  patch  of  soft  tissue ;  these  patches  are  often  arranged  in 
concentric  lines  and  frequently  joined  by  thin,,wavy,  concentric  bands. 
Medullary  rays  not  distinct,  very  fine,  numerous,  uniform,  equidistant, 
often  wavy,  the  transverse  diameter  of  the  pores  many  times  larger 
than  the  distance  between  the  rays. 

Perhaps  the  most  widely  distributed  of  all  the  important  Lidian  forest  trees,  and 
the  one  in  the  most  universal  employ  for  building  native  houses  and  other  country 
purposes.  It  is  found  in  the  sub-Himalayan  tract  and  Lower  Himalaya  from  the  Bavi 
eastwards,  ascending  to  4000  ft.  in  the  hills,  in  places.  From  the  Himalaya  it  extends 
down  both  Feninsuuts ;  in  dry  rocky  hillside  forests  it  is  often  a  stunted  tree  with  grey 
pubescent  large  thick  leaves,  but  in  the  moister  places  in  valleys  and  on  the  plains  it 
is  a  large  tree  with  nearly  glabrous,  rather  thin  leaves.  It  prefers  clayey  soils,  and  in 
suitable  places  becomes  gregarious.  It  has  a  deep  taproot  and  stands  considerable  shade 
when  young. 

The  weight  and  transverse  strength  of  the  wood  have  been  determined  by  the 
following  experiments : — 


Experiment  by  whom 
couducted. 

Year. 

Wood  whence 
procured. 

3.  of  ex- 
riments. 

Size  of  scantliug. 

■mi 

bO 

> 

Value  of  P. 

, 

JZ3S. 

IlM. 

ft.        In.        in. 

Puckle. 

1859 

Mysore 

3 

2x1      X  1 

56 

1010 

(List)  .... 

1863 

»» 

57 

(List)  Paris  Exhibition 

1862 

rCentral  Pro-| 
1     vincos        J 

50 

B.  Thompson 

1869 

»»         ♦» 

55 

Skinner,  ♦No.  127 

1862 

South  India 

Various 

60 

860 

tNo.  128 

1862 

»>         »» 

»t 

55 

840 

Baker  .... 

1829 

Jynaghur 

4 

7x2     X  2 

62 

677 

French. 

1861 

/South  India\ 
\    at  Erode  / 

15  X  1     X  1 

59 

882 

Balfour 

3 

7x2     X  2 

m 

675 

Benson 

— 

Burma 

3  X  J-4  X  1-4 

71 

1001 

Brandis,  No.  50    . 

1862 

»» 

58 

— 

1 

»»             ... 

1864 

>» 

3 

3x1     X  1 

56 

903 

H.  H.  O'Oonnell  . 

1886 

Coimbatore 

3 

Various 

65 

a  =  000930 

Talbot .... 

1885 

Bombay 

{\ 

7x2     X  2    \ 
6x2     X  2    / 

57 

/      779 
\       615 

Bourdillon    . 

1892 

Travanoore 

60 

860 

Specimens  examined   . 

1878-99 

Various 

17 

67 

*  T.  coriacea.  Skinner,  p.  148. 


T,  glabra,  Skinner,  p.  150. 
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Its  durability  is  uDcertain ;  in  Banna  the  heartwood  decays  rapidly,  in  North  India 
beams  are  sometimes  found  to  last  well,  at  other  times  to  perish  from  dry  rot  or  be 
eaten  by  insects.  The  wood  is  largely  used  for  house-building,  carts,  rice-pounders,  ship 
and  boat  building.  It  has  been  tried  for  railway  sleepers.  Five  sleepers  laid  down  on 
the  Ondh  and  Bohilkhand  Railway  in  1870  were  reported  in  1875  to  be  in  capital 
preservation,  but  having  been  cut  from  small  trees  the  sapwood  had  been  eaten,  and  the 
experiment  could  not  be  considered  as  good  as  if  the  sleepers  had  been  from  large  trees 
and  without  sapwood.  The  wood  splits,  however,  very  much,  unless  thoroughly 
seasoned.    The  wood  is  an  excellent  fuel  and  makes  good  charcoal. 

The  bark  is  used  for  tanning  and  for  dyeing  blacky  and  the  ashes  of  the  bark  give 
a  kind  of  lime  which  is  eaten  by  the  natives  with  betel  leaf.  Many  experiments  have 
been  made  in  the  extraction  of  tannin  from  the  bark  and  wood  in  ibe  form  of  extract ; 
so  fat  these  experiments  have  been  successful  in  showing  that  such  an  extract  can  be 
easily  and  abundantly  made,  but  it  is  doubtful  if  it  is  sufficiently  rich  and  good  to  be 
worth  being  made  wholesale.  Analysis  of  the  ash  of  the  wood  (100  lbs.  steam-dry 
wood  gave  2*82  lbs.  of  ash)  showed  that  of  the  2*82  lbs.,  2*11  were  (^cium  carbonate. 
Its  calorific  power  is  84*9  per  cent,  of  that  of  pure  carbon ;  and  its  evaporative  power 
IS  12*73  lbs.  (1  lb.  fuel  evaporated  12-73  lbs.  water  at  212°  Fahr.)  (Leather).  Mr. 
T.  H.  Holland  says  that  the  bark  contains  17  per  cent,  of  ash,  nearly  all  carbonate 
of  lime,  evidently  formed  by  the  decomposition  of  oxalate  of  lime  in  the  bark  itself. 
Graham  Anderson  says  that  the  Mysore  natives  bum  the  bark  in  order  to  get  lime  to 
chew  with  their  betel. 

It  is  one  of  the  trees  commonly  attacked  by  the  longicorn  beetle,  Packydissua  holo- 
ierieeuSf  Fabr.;  and  the  white  wax' insect  is  often  found  on  it  (Ceroplaates  ceriferus^ 
Sign.).  The  leaves  are  ssud  not  to  be  eaten  by  goats.  The  *'  tasar  *'  silkworm  {Antherma 
FojMi)  feeds  on  its  leaves,  and  lac  is  occasionally  gathered  from  its  branches.  It 
sives  a  brown  gum.  The  cultivation  of  tdsar  in  the  Singbhdm  District  of  Ghota 
Nagpore  is  thus  described  by  Mr.  V.  Ball,  M.A.  ("  Jungle  Life  in  India,"  p.  137) :  «  The 

*  trees  which  it  is  intended  to  stock  are  carefully  pollarded  before  the  rains,  and  in 

*  early  spring  the  leaves  are  stocked  with  young  caterpillars  which  have  been  hatched 

*  in  tne  houses.    The  men  in  charge  erect  wigwams  and  remain  on  the  spot,  and  during 
'  the  daytime  have  full  occupation  in  guarding  the  large  green  caterpillars  from  the 

*  attacks  of  kites  and  other  birds.  The  cocoons  are  collected  after  they  are  spun  and  boiled 
'  in  a  lye  of  woodash.  This  removes  the  glutinous  matter  and  renders  it  possible  to  wind 

*  off  the  silk."    Areas  of  low  forest  are  usually  selected  where  the  tree  is  common,  and 
all  other  trees  are  first  carefully  cut  out.    See  also  B.  Faranjpe  in  Ind.  For.  xxviii.  192. 

The  tree  is  easily  cultivated,  reproduces  very  well  and  coppices  freely.  Natives 
prefer  it  in  the  form  of  poles  for  house-posts,  but  will  also  use  mature  wood.  The 
growth  is  fiairly  fast. 

lbs. 

O     207.     Garhwal  (1868) 52 

O   2996.  „       (1874) 65 

O     874.     Kumaon  Bhabar  (Campbell) 53 

O  390,  391,  393.    Oudh  (Wood) 53,  54  and  56 

C     332.    Gorakhpur  (1868) 53 

C     174.    Mandla,  Central  Provinces  (1870) 61 

C   2924.    Seoni,  Central  Provinces  (Brandis) 70 

C  1104.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)  .  .  67 
G  2743.  Moharli  Reserve,  Central  Provinces  (sapwood)  (Brandis)  .  48 
C    1241.    Gumsiir,  Madras  (Dampier)       .        .    •    .        .        .        ,64 

G   3674.    Palamow,  Chota  Nascpore  (Gramble) — 

C  3852.    Kurcholy  Forests,  Ganjam     „ 64 

G  4104.    Godavari  Forests  „ — 

E     662.    Bamunpokri,  Darjeeling  Terai  (Mansoii)    .         .        .        .49 

E   2375.    Sukna,  Darjeeling  Terai  (Gamble) 56 

E  3590.    Darleeling  Terai — 

W    755.    South  Kanara  (Cherry) 60 

\V4189.    Cochin  (Kohlhoff) 74 

D  1059.    South  Arcot  (Beddome) — 

D  1077.    North  Arcot         „ 64 

D  1281.    Anamalai  Hills    „  69 

B  2531.    Burma  (Brandis,  1862) 59 

Nordlinger's  Sections,  vol.  8. 
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TermincUia  cUata,  Rotb.,  is  synonymous  with  T.  toiiientosa,  W.  and  A. ;  but  the 
wood  sent  under  this  name  from  the  Andamans  (B  522,  46  lbs.)  is  evidently,  judging 
from  its  structure,  a  different  species.  Wood  brown,  with  dark  purple  streaks,  very 
hard,  smooth.  Annual  rings  doubtful.  Fores  small,  uniformly  distributed.  MeduU 
lary  rays  short,  prominent,  moderately  broad  and  fioe,  joined  by  numerous,  very  fine, 
white,  transverse  lines,  distinctly  visible  on  a  radial  section  as  long  shining  plates.  I 
do  not  know  what  it  can  be,  unless  it  is  T,  bialata  and  No.  B  1417  (see  p.  345)  is 
wrongly  named.    Or  it  may  be  T,  Manii. 

Subgenus  3.    CHUNCOA. 

Three  species.    Fruit  with  3  unequal  win^. 

T.pyrifolia,  Kurz  For.  Fl.  i.  437 ;  Fl.  Br.  Ind.  ii.  448 ;  Vem.  Lein,  Burm.,  is  a  large 
deciduous  tree  of  mixed  forests  in  Burma,  the  wood  weighing  39  lbs.  per  cubic  foot,  it 
is  common  in  Fyinmana  and  Western  Meiktila  Districts.  Specimens  B  4875,  B  5020, 
B  5031,  B  5054,  have  been  sent  as  the  wood  of  this  species  from  various  parts  of  Burma, 
but  though  tbey  seem  to  be  Terminalia  woods  of  structure  allied  to  that  of  T.  helerica, 
they  differ  so  much  in  bark  and  texture  that  I  hesitate  to  accept  any  of  them.  Some 
of  them  may  belong  to  T,  bialata,  also  called  "  Lein." 

9.  T.  panleulata  W.  and  A.;  Fl. Br. Ind. ii. 448 ;  Bedd.  Fl.  Sylv.  t.  20;  Brandis 
For.  Fl.  226 ;  Talbot  Bomb.  List  91.  Fentaptera  panvculata,  Roxb.  Fl.  Ind.  ii.  442. 
Vem.  KinckUf'Jcinjal,  Mar. ;  Neemeeri,  Tel. ;  Pe-karalcai,  vem  maruthUy  Tam. ;  Eonal^ 
hongal,  hunab,  huluvd,  hulve,  Ean. ;  Vlwe,  Coorg ;  Fu  marutha,  Mai. ;  Foo  ma/rddy 
pUlai  mardd,  Anamalais. 

A  very  large  deciduous  tree.  Bark  i  in.  thick,  dark  brown,  peeling 
oflF  in  flat  flakes.  Wood  grey,  with  darker  heartwood,  very  har£ 
Pores  large  and  moderate-^ized,  oval,  often  subdivided,  numerous, 
surrounded  by  faintly  marked  patches  of  soft  tissue,  arranged  in 
oblique  and  wavy  lines  and  connected  into  somewhat  concentric 
bands.  Medullary  rays  fine,  uniform,  wavy,  numerous  ;  the  distance 
between  them  usually  less  than  the  diameter  of  the  pores. 

Hills  of  the  South  Deccan  in  Bellary  and  Guddapah ;  deciduous  forests  of  the 
Western  Coast  from  the  Konkan  through  N.  Kanara  to  Travancore. 

A  fine  tree  with  a  good  wood,  but  not  so  valuable  as  that  of  T,  tomentosa.  It  is 
improved  by  being  kept  under  water.  It  makes  good  planking,  and  is  used  for 
agricultural  implements.  Talbot,  as  the  result  of  three  experiments  made  in  1885, 
found  W  =  53  lbs.,  P  =  628 ;  Bourdillon  found  W  =  57  lbs.,  P  =  636  ;  the  specimens 
give  W  =  56.  The  tree  grows  well  from  seed,  and  the  saplings  grow  fast.  The  bark 
gives  a  tan,  and  the  branches  are  lopped  for  '*  rah  **  manure  in  the  Konkan.  Bourdillon 
says  that  the  Travancore  "  country  people  have  a  tradition  that  tigers  will  never  attack 
'  cattle  kept  in  sheds  made  of  this  timber." 

lbs. 
D  4277,  4308.    Seshachellam  Hills,  Cuddapah  (Gamble)  .        .       58  and  48 
D  1280.    Anamalai  Hills,  Coimbatore  (Beddome)     .        .        .        .65 

W  1221.    North  Kanara  (Barrett) 57 

W4193.    Cochin  (Kohlhoff) 54 

W4726.    Travancore  (Bourdillon)   .        .        ...        .        .        .49 

10.  T.  myrioearpa,  Heurck  and  Muell.  Arg. ;  Fl.  Br.  Ind.  ii.  448  ;  Kurz  For.  Fl. 
i.  455  ;  Gamble  Darj.  List  39.    Vem.  Fanisaj,  Nep. ;  Sungloch,  Lepcha ;  HoUocky  Ass. 

A  very  large  evergreen  tree.  Bark  greyish-brown,  rough,  peeling 
oflF  in  vertical  flakes.  Wood  hard :  sapwood  light  brown ;  heartwooa 
dark  brown,  beautifully  mottled  with  dark  streaks.  Pores  large, 
nither  scanty,  singly  or  in  small  groups,  surrounded  by  patches  of 
light  tissue,  which  sometimes,  especially  in  autumn  wood,  run 
together  into  more  or  less  concentric  wavy  bands.  Medullary  rays 
very  fine,  very  numerous,  uniform,  stopping  at  or  bending  round  the 
pore  patches. 
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Eastern  Himalaya  from  Nepal  eastwards  in  valleys  and  lower  hills  up  to  5000  ft.^ 
common  and  conspicuous ;  Assam ;  bills  of  Upper  Burma. 

A  very  handsome  tree  either  in  flower  or  fruit,  that  is  either  loaded  on  its  pendent 
boughs  with  pink  flowers  or  yellow  fruit.  It  often  grows  of  very  large  size,  trees  of 
over  20  ft.  in  girth  having  been  recorded  from  the  Sivoke  Hills.  Chevalier  Pacranini 
says  of  it,  "  Where  Uriam  {Bischoffia  javanica)  is  found,  there  hullock  is  also  foimd, .  .  • 
'  showing  a  gregarious  tendency  here  and  there.  The  timber  is  excellent  for  many  purposes^ 
^  straight-grained,  pretty  hard,  does  not  warp  or  split  to  any  considerable  extent  even 

*  when  not  seasoned,  stands  well  in  and  out  of  doors.  Its  only  enemy  is  a  kind  of  small 
'  borer.    It  is  peculiarly  adapted  for  cheap  furniture,  windows,  doors,  railway  carriages- 

*  and  generally  for  any  work  where  accurate  fitting  is  the  main  object "  (Timber  Trades 
Joum,^  1885).  In  the  Daijeeling  Hills  it  is  much  used  for  house-building  and  tea- 
boxes,  sometimes  for  canoes,  and  makes  excellent  charcoal.  Faganini  gives  the  weight 
at  66  lbs.,  the  specimens  are  lighter.  It  is  distinctly  a  tree  to  be  encouraged  in  the 
Daijeeling  Hills,  as  it  grows  well  in  localities  where  the  better  timbers  are  scarce. 

ibe.  . 
E    500.    Khookloong  Forest,  Darjeellng  Terai  (Manson)       .        .        .54 
E2376.     Bamunpohri  „  „    (Gamble)        ...    51 

E  2315  cut  from  a  lo^  of  wood  which  had  been  lying  for  many  years  in  the  bed  of 
the  Ghau¥ra  Jhora,  near  Sivoke,  in  the  lower  Daijeeling  Hills,  and  had  become  perfectly 
black,  is  probably  this.    W  =  51  lbs.    The  wood  is  perfectly  sound  and  good. 

Subgenus  4.    BIALATA. 
One  species.    Fruit  with  2  broad  wings. 

It  T.  bialata.  Wall. ;  Fl.  Br.  Ind.  iL  449 ;  Kurz  For.  FL  i.  456.  Fentapiera 
hiaUttay  Roxb.  Fl.  Ind.  ii.  441.     Yem.  Lein^  Burm. ;  ChugcHam^  And. 

A  large  deciduous  tree.  Wood  grey,  beautifully  mottled,  moderately 
hard.    Structure  the  same  as  that  of  T.  belerica. 

Burma  and  the  Andaman  Islands. 

Weight :  Brandis*  Burma  List,  1862,  No.  49,  gives  39 ;  the  specimen  gives  48  lbs. 
per  cubic  foot.  Skinner,  No.  124,  gives  weight  64  lbs.,  and  P  =  1042,  but  there  may 
nave  been  some  mistake.  I  am  inclined  to  think  the  specimen  is  wrongly  named  and 
may  be  T.  helerica.    See  also  p.  344. 

In  the  list  of  Andaman  woods,  Calcutta  Exhibition,  1883-84,  this  tree  is  said  to  be 
abimdant,  having  a  wood  of  the  colour  of  old  oak,  which  works  and  polishes  beautifully, 
weighs  50  to  53  lbs.  per  cubic  foot,  and  squares  up  to  60  ft.  long,  siding  30  in. 

Heinig  says  the  pieces  run  up  to  45  ft.,  and  the  wood  makes  good  furniture  and  is 
used  for  oars,  buggy  shafts,  and  noor  and  ceiling  planking.  lbs. 

B1417.    Tharrawaddi,  Burma 48* 

2.  CALYCOPTERIS,  Lamk. 

1.  C.  floribunda,  Lamk. ;  Fl.  Br.  Ind.  ii.  449 ;  Brandis  For.  Fl.  220 ;  Talbot 
Bomb.  List  291.  C.  nutans,  Kurz  For.  Fl.  i.  468.  Oetonia  floribunda  and  G,  nutan^y 
Boxb.  Fl.  Ind.  ii.  428.  Vem.  KokoranJ,  C.P. ;  Bandi  murududuy  Tel. ;  Kohundia^ 
Uriya;  Marsada  boli,  Mysore;  Ukshi,  Mar.;  Wuksey,  haguli,  Bombay;  Kyutnenwey 
nabunwh,  Burm. 

A  larj^e  climbing  shrub.    Bark  very  thin,  light  brown,  smooth. 

Wood  soft  to  moderately  hard,  porous,  light  reddish  brown.    Pores 

of  all  sizes,  usually  large,  scattered,  alternating  with  long  curved 

medullary  patches  of  soft  texture.    Medullary  rays  fine,  numerous^ 

uniform. 

Central  and  Southern  India,  especially  in  deciduous  forest,  or  climbing  over  scattered 
trees  or  along  watercourses  in  the  Circars  and  Deccan ;  Eastern  Bengal  from  Assam  to 
Ghittagong ;  mixed  forests  and  river-banks  and  about  villages  in  Burma.  The  structure 
of  the  wood  is  very  curious.  lbs. 

C  2765.     Moharli  Reserve,  C.P.  (Brandis) 45 

C  8841.     GKimsdr  forests,  Ganjam  (Grambie) 38 

B  6026.    Tharrawaddy  Division,  Burma ^^ 
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3.  ANOGEISSUS,  WaU. 

Five  species.  A.  phillyrec^olia^  Heurck  and  Muell.  Arg. ;  Fl.  Br.  Ind.  ii.  451 
{-4.  (wuminataf  var.  phUlyrecefolia,  Kurz  For.  Fl.  i.  466),  is  a  small  tree  of  the  Savannah 
and  swamp  forests  in  the  plains  of  Burma,  extending  to  the^Shan  Hills.  (Brandis  says 
**  dry  country  of  the  Irrawaddy  Valley  " !) 

Wood  grey,  usually  with  a  smaJl  purple-brown  heartwood,  hard, 
dose-grained.  Pores  small,  in  light-coloured  patches  sometimes 
arranged  more  or  less  concentrically  (A.  latifolia  and  A.  acuminata), 
sometimes  radially  (A.  pendvZa).  MedvJlary  rays  fine,  uniform, 
equidistant. 


1.  A.  latifolia.  Wall. ;  Fl.  Br.  Ind.  ii.  450;  Bedd.  Fl.  Sylv.  t.  15 ;  Brandis  For. 
Fl.  227;  Talbot  Bomb.  List  92;  Trimen  Fl.  Ceyl.  ii.  162.  Conocarpus  latifolia, 
Roxb.  Fl.  Ind.  ii.  442.  Vem.  Dhaura,  dhauri,  dhaii,  dhdwa,  dhauta,  dohu,  hdkla,  bdJcli, 
hdnklij  Hind. ;  Gdlra,goldiaygolia  dhok,  dhaukra,  dhokri,  dau,  Bajputana ;  Khardhdiva, 
Banda ;  Ooria,  golia  dhau,  Merwara ;  Dhaora^  dhamora,  Berar ;  Dhauta,  seya,  Koderma ; 
ffeself  Sonthal,  K6[ ;  VeLlay  naga^  namme,  veckali,  Tam. ;  Chiriman,  sheriitmii^  yettama, 
tirmarif  ydla  maddi^  Tel. ;  Dohu,  dhobu,  Uriya ;  Dhaori,  dhamora,  dhaunda^  dandna, 
dhavadayMsLT. ;  Mala  kdnjiramj'il&i. ;  Dinduga,  dindlu,  bej'aln,  dindaJ,  Kan. ;  Arma, 
yerma,  Gondi ;  Dhawa,  Baigas ;  Dhaundak,  Bhil ;  Dhaura,  Kurku ;  Muniah,  miriah, 
Khond;  ^m'A^ra,  Palkonda ;   FeZ?cma,  Reddi;  2>au;M,  Cingh. 

A  large  deciduous  tree.  Bark  smooth,  whitish-grey,  J  in.  thick, 
with  shallow,  irregular  depressions,  caused  by  exfoliations.  Wood 
grey,  hard,  shining,  smooth,  with  a  small  purplish-brown,  irregularly 
shaped,  very  hard  heartwood ;  sapwood  in  young  trees  and  branches 
yellow.  Annual  rings  marked  by  lines  without  pores.  Pores 
small,  very  numerous,  often  subdivided,  surrounded  either  singly 
or  in  patches  by  loose  tissue,  the  patches  arranged  obliquely  or 
transversely  in  a  roughly  concentric  fashion.  Medullary  rays  \qyy 
fine,  extremely  numerous,  uniform,  equidistant.  The  transverse 
diameter  of  the  pores  is  about  equal  to  the  distance  between  the 
medullary  rays. 

Dry  deciduous  forests  in  the  greater  part  of  India :  Lower  Himalaya,  sub-Himalayan 
tract  and  Siwaliks  from  the  Ravi  to  Nepal,  ascending  to  3000  ft. ;  Behar,  Chota 
Nagpore,  the  C.P.,  Rajputana ;  diy  forests  of  the  Bombay  Presidency  and  down  the 
Western  Coast  to  Travancore,  ascending  to  3000  ft.  on  the  Nilgiri  and  other  hill  ranges ; 
Oircars,  Deccan  and  Camatic ;  open  grass  lands  in  the  dry  country  of  Ceylon. 

A  conspicuous  and  well-known  tree,  important  in  the  forest  economy  of  the 
deciduous  forests  everywhere  and  easily  recognized  from  its  leaves  turning  red  in  the 
cold  season,  and  its  grey  bark.  On  deep  soils  it  grows  to  a  large  size,  but  in  the  dry 
rocky  hills  it  keeps  small  and  has  the  habit  of  a  small  tree  with  a  rounded  head.  It 
reproduces  well  from  seed  as  may  be  seen  on  fire-protected  slopes  on  the  Siwalik  range, 
the  outer  Himalayan  slopes  and  similar  localities  in  Central  and  South  India.  The 
wood  is  in  great  demand  for  ordinary  native  country  house-building  and  agricultural 
purposes.  It  resembles  that  of  TerminaJic  Chebula,  but  the  pores  are  smaller  and  the 
patches  less  distant. 

Growth  moderate,  7  rings  per  inch  of  radius.  Weight  65  lbs.  (Puckle  and  Skinner, 
No.  51) ;  61  (R.  Thompson) ;  64  (Central  Provinces  List) ;  58  (Boui-dillon) ;  61  and 
€7  (O'Connell) ;  75  to  80  lbs.  when  green ;  the  specimens  give  an  average  of  62  lbs. 
Skinner  gives  P  =  1220,  while  French  of  the  Madras  Railway  gives  752,  and  Puckle, 
from  3  experiments  with  bars  2'  x  1"  x  1",  870 ;  Bourdillon  gives  868,  and  O'Connell 
gives  a  =  0*00837  to  0*01015.  The  wood  is  highly  valued  on  account  of  its  great  strength 
and  toughness,  but  it  splits  in  seasoning  and  unless  kept  dry  is  not  very  durable.  It 
is  used  for  axe-handles,  poles  for  carrying  loads,  axles  of  carts,  in  the  construction  of 
furniture,  for  agricultural  implements  and  in  shipbuilding.  It  has  been  recommended 
for  sleepers.  Out  of  18  sleepers  which  had  lain  7  to  8  years  on  the  Mysore  State 
Railway  there  were  found,  when  taken  up,  4  good,  10  still  serviceable  and  4  bad ;  but 
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it  splits  too  much,  and  is  not  always  of  a  suitable  size  for  economic  conversion.    It 

gives  a  good  fuel  and  an  excellent  charcoal.    It  gives  a  gum  which  is  extensively  sold 

for  use  in  cloth-printing.     The  leaves  are  used  for  tanning,  which  is  carried  out  by 

making  the  skin  into  a  bag  and  placing  the  leaves  with  water  inside. 

lbs. 

P    446.    Ajmere — 

O    233.    Garhwal  (1868) 68 

.    0  2997.         „        (1874) 64 

O    531.    Dehra  DiSn  (O'Callaghan) 62 

0    394.    Oudh(Wood) 62 

0  2776.    Melghdt,  Berar  (Brandis) 59 

C    190.    Mandla,  Central  Provinces  (1870) 58 

G  1121.    Ahiri  Eeserve,  Central  Provinces  (R.  Thompson)  .        .65 

0  2744.    Moharli  Reserve,  Central  Provinces  (Brandis)  .        .        .        .55 

C  1244.    Gumhdr,  Madras  (Dampier) 66 

C  3684.    Palamow,  Chota  Nagpore  (Gamble) 56 

C  3562.    Khurdha  Forests,  Orissa         „ 62 

C  3855.    Surada  Forests,  Ganjam         „ 66 

G  4062,  4105.    Godavari  Forests  „ 57 

C  5083,  5084.    Saugor,  C.P.  (Somers  Smith) 56 

D  1282.    Anamalai  Hills,  Madras  (Beddome) 56 

No.  21,  Salem  Collection 69 

Nordlinger's  Sections,  vol.  10;  also  vol.  9  (Conocarptw)  (Tab.  VII.  4). 

2.  A.  acuminata,  Wall. ;  Fl.  Br.  Ind.  ii.  450 ;  Bedd.  Fl.  Sylv.  1. 16 ;  Brandis 
For.  FL  228 ;  Kurz  For.  Fl.  i.  466.  Conocarpus  acuminata,  Roxb.  Fl.  Ind.  ii.  443. 
Vem.  Chakway  Beng. ;  Panchi,  j^^cm,  Uriya ;  Numma^  Tam. ;  Pdchi  mdnu,  panchman^ 
paunchinarij  bucJia  kanim,  pashij  pansif  Tel. ;  Ghor  dhoky  Jeypore ;  Gara  hesel,  pandri, 
pangij  K61 ;  PhdSy  phassi,  Mar. ;  Saikamehhia,  thekri  napay^  Magh ;  Tungt  sehoong, 
Arracan ;  Yon,  Burm. 

A  large  deciduous  tree.  Bark  ^  in.  thick,  dark  grey,  rough, 
granulated  when  old.  Wood  grey,  sometimes  yellowish-grey  with  a 
greenish  tinge,  shining,  in  structure  moderately  hard,  resembling  that 
of  Anogeisswi  latifolia,  but  the  pores  considerably  larger,  and  the 
zigzag  concentric  arrangement  of  the  patches  more  marked. 

River-banks,  especially  in  the  Northern  Circars  of  Granjam,  Vizagapatam  and  Goda- 
vari, and  the  adjoining  forests  of  Chanda,  C.P.,  extending  northwards  through  the 
Orissa  Tributary  States  to  Chota  Nagpore ;  Chittagong  and  Burma  in  mixed  K)rests, 
ascending  to  3000  ft. ;  often  cultivated,  as  in  Calcutta  and  Madras. 

A  most  beautiful  tree  with  rough  bark  and  drooping  branches.  The  wood  much 
resembles  that  of  Terminalia  Chehula,  more  so  even  than  that  of  A.  kUi/olia,  as  the 
pores  are  larger. 

In  forest  economy  the  tree  is  not  very  important,  as  it  is  ordinarily  found  only  on 
river-banks  in  company  with  Terminalia  Arjunay  Pongamia  glabra  and  Eugenia  Jam- 
hdana ;  but  for  such  localities  it  is  valuable,  and  deserves  encouragement.  It  appears 
to  reproduce  well  from  seed. 

Skinner,  No.  50,  gives  W  =  59  lbs.,  P  =  880 ;  Brandis  (Burma  List,  1862,  No.  51) 

gives  W  =  53  lbs.,  the  specimens  give  W  =  50  lbs.    The  wood  is  not  so  strong  and 

good  as  that  of  A,  latifolia ;  it  warps  and  cracks  in  seasoning,  and  is  not  durable, 

especially  when  exposed  to  wet.    The  leaves  are  used  for  tanning  in  Gumsdr. 

lbs. 

C  3462.  Saranda  Forests,  Chota  Nagpore  (Gramble)       ....  — 

C  3932.  Gumsdr  Forests,  Ganjam  (Gamble) 44 

C  1143.  Ahiri  Reserve,  C.P.  (R.  Thompson) 57 

B3204.  Burma  (Brandis,  1862) — 

B  3095.  Prome,  Burma -- 

8.  A.  serieea,  Brandis  in  Ind.  For.  xxv.  287.    Vem.  Kardehi^  Hind. 

A  moderate-sized  tree.  Bark  light  brown  or  grey,  smoothly  waved, 
not  fissured,  \  in.  thick.  Wood  yellowish-grey,  hard,  close-grained^ 
Po7*e8  small,  often  subdivided,  single  or  in  more  or  \^^  ^oxxaeo^jrv'Si 
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wavy  groups,  surrounded  by  loose  tissue  of  a  colour  lighter  than 
the  rest  of  the  wood.  MedvMa/ry  rays  fine,  numerous,  nearly  equi- 
distant. 

Gazeraty  Bajputaoa  and  the  Central  Provinces,  ascending  to  4000  ft.  in  the  hills  of 
Pachmarhi. 

lbs. 

C4847.    Pachmarhi,  C.P.,  4000  ft.  (Lala  Behari  Lai)      ....    62 
C4865.    Jabalpur,  C.P.  (Fernandez) 50 

4.  A.  pendula,  Edgw. ;  FI.  Br.  Ind.  fi.  451 ;  Brandis  For.  Fl.  229.  Vern.  Dhau^ 
dJiatikfXLf  Jcala  dhaukra,  Meywar ;  Kardahi,  Gwalior. 

A  small  gregarious  tree  with  pendulous  branches,  leaves  turning 
copper-coloured  in  the  cold  season.  Wood  hard,  yellowish-white, 
with  a  small,  irregular,  blackish-purple  heartwood.  Annual  rings 
indistinct.  Pores  very  small  and  extremely  small,  in  somewhat  radial 
groups  between  the  very  fine,  very  numerous,  uniform  and  equi- 
distajit  meduUa/ry  rays. 

Dry  forests  of  Rajputana  and  Bandelkhand  as  far  as  the  Nerbudda  in  Nimar  and 
the  Panch  Mehals. 

The  principal  forest  tree  in  the  Merwara  and  Meywar  forests,  having  somewhat  the 
aspect  of  a  willow.  The  wood  is  strong,  mach  resemblinsc  that  of  A.  latt/olta^ 
Cunningham's  5  experiments  made  at  Gwalior  with  bars  2'  x  1''  x  1"  give  the  weight 
at  59  lbs.  per  cubic  foot  and  P  =  837,  the  average  of  the  5  experiments  which  ranged 
from  697  to  1034.  It  coppices  well,  and  the  tree  is,  as  Brandis  remarks,  deserving  of 
attention. 

P  454.    Ajmere. 

4.  LUMNITZERA,  Willd. 

Two  species.  L.  coccinea,  W.  and  A. ;  Fl.  Br.  Ind.  ii.  452  {L,  littorea^  Voigt ; 
Kurz  For.  Fl.  1.  469)  is  a  small  evergreen  tree  of  the  mangrove  swamps  of  Tenasserim 
and  the  Nicobar  Islands. 

1.  L.  raeemosa,  Willd.;  Fl.  Br.  Ind.  ii.  452;  Bedd.  Fl.  Sylv.  cui. ;  Brandis  For. 
FI.  221 ;  Kurz  For.  Fl.  i.  468  ;  Talbot  Bomb.  List  92 ;  Trimen  FL  Ceyl.  ii.  162. 
FekUoma  cUtemifolia,  Roxb.  Fl.  Ind.  ii.  372.  Vern.  iTWpa,  kirpa,  Beng. ;  Kadivij 
thandara,  Tel. ;  THppia/rathai^  Tam. ;  Beriya,  Cingh. ;   Yinyty  dawehmaing^  Burm. 

An  evergreen  tree  of  shrubby  growth.  Bark  \  in.  thick,  brown,, 
hard,  rough.  Wood  greyish-brown  with  a  small  darker  heartwood, 
hard.  Pores  small,  uniformly  distributed,  often  subdivided  or  in 
short  radial  lines.  Medvllary  rays  fine,  numerous,  the  distance 
between  them  about  equal  to  the  diameter  of  the  pores. 

Coast  forests  of  India,  Ceylon  and  Burma. 

This  tree  is  found  in  the  Mangrove  swamps,  and  is  considered  as  a  Mangrove,  just 
as  Avicennia  and  the  Sonneratias  are,  though  they  do  not  actually  belong  to  the 
Mangrove  Order,  Bhizophoreoe,  The  wood  is  strong  and  durable,  and  is  used  for 
house-posts  and  as  fuel.  The  vertical  sections  often  show  a  eatiny  water-marking. 
Weight  about  54  lbs.  per  cubic  foot. 

Ibfl. 

D  3756.    Tummalapenta,  Nellore  (Gamble) 56 

D4117.    South  Arcot  (Wooldridge) 52 

No.  10,  Ceylon  Collection,  new  (Mendis)  doubtful 57 

5.  COMBRETUM;  Linn. 

About  18  species,  mostly  large  climbing  shrubs  of  the  forests  of  Eastern  Bengal 
and  Burma,  recognized  at  once  by  the  4-  to  5-winged  fruit.  C,  acuminatum,  Eoxb.  Fl. 
Ind.  ii.  228 ;  Trimen  Fl.  Ceyl.  ii.  163  (C.  costatum^  Roxb. ;  Kurz  For.  Fl.  i.  465),  is  a 
large  climber  of  Eastern  Bengal.  C.  Wallichti,  DC  and  C,  jflagrooarpum,  Herb.  Caic.  are 
elimhiDg  Bhruhs  of  the  hills  of  Darjeeling.     C.  ovalifolium,  Roxb.  Fl.  Ind.  ii.  256 ;  Fl. 
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Br.  Ind.  ii.  458 ;  Talbot  Bomb.  List  92 ;  Trimen  FL  Ceyl.  ii.  163 ;  Vera.  Zdloosey^ 
tnadbd,  Bombay,  is  a  very  large  climber  common  in  the  forests  of  South  India  on  both 
sides.  The  twigs  are  used  to  make  ropes  and  rings  to  tie  up  cattle,  and  the  gum  is 
used. 

C.  nanurn.  Ham.;  Fl.  Br.  Ind.  ii.  457;  Brandis  For.  Fl.  221;  Vera.  Fharsia^ 
Kumaon,  is  one  of  those  curious  dwarf  shrubby  species  common  on  grass  lands,  espe- 
cially tbese  liable  to  regular  jungle-fires.  It  is  found  all  along  the  Himalaya  and  in 
the  Himalayan  valleys,  in  Oudh,  the  C.F.  and  in  the  Shan  Hills  of  Burma. 

1.  C.  decandrmn,  Roxb. ;  Fl.  Br.  Ind.  ii.  452 ;  Roxb.  Fl.  Ind.  ii.  232 ;  Brandis 
For.  Fl.  221 ;  Kurz  For.  Fl.  i.  460 ;  Gamble  Daij.  List  39.  Vera.  Fankh,  pharsia^ 
dhobda,  Hind. ;  BoJicU,  ruel,  Dehra  Ddn ;  Kalilara,  Nep. ;  Finriky  Lepcha ;  Finlely 
Berar ;  Falandu,  koldungi,  K61 ;  Kundol^  Bhumij ;  Buria^  raterr,  ESiarwar ;  Atundiy 
kora  kukundi,  Uriya ;  TirumcU,  Ehond ;  Madlat,  Monghyr ;  Mandra  tiga,  Reddi ; 
Arikota^  TeL ;  Thamakanwe^  Burm. 

A  large  climbing  shrub.  Bark  thin,  brown,  peeling  oflF  in  flakes. 
Wood  grey,  soft.  Pores  large,  very  scanty,  very  irregularly  dis- 
tributea.    Medullary  rays  extremely  fine,  numerous  and  regular. 

From  the  Punjab  along  tbe  Himalaya  to  Bhutan ;  Central  Provinces  and  eastwards 
to  Bengal,  Orissa  and  the  Circars. 

Where  it  occurs,  this  is  one  of  the  most  rampant  and  troublesome  of  tbe  forest 
climbers.  Almost  impossible  to  kill,  and  seeming  to  thrive  better  the  more  it  is  cut, 
it  sends  out  inniunerable  shoots  of  great  length,  and  twines  them  over  the  tree  vege- 
tation, no  matter  how  bis.  The  white-bracted  flowers  and  lilac-tinted  young  shoots 
are  very  beautiful ;  they  have  a  rather  sickly  honeyed  scent.  Luckily^  the  plant  is 
local,  as  in  the  Dehra  Ddn,  where  it  is  very  common  at  the  exit  of  the  Jumna  from  tbe 
hills,  but  it  is,  unfortunately,  spreading  eastwards.  In  Midnapore,  Orissa  and  the 
Circars  it  is  very  abundant  and  troublesome. 

B  3301.    Darjeeling  Terai  (Gamble). 
Dehra  Dtin  specimen  (G^amble). 

2.  C.  apetalum.  Wall. ;  Fl.  Br.  Ind.  ii.  453 ;  Kurz  For.  Fl.  i.  460.  Vem.  Kyet- 
tetnwe,  ndbtiy  Burm. 

A  large,  straggling,  semi-scandent  shrub.  Bark  thin,  greyish- 
brown.  Wood  grey,  moderately  hard.  Fores  moderate-sized,  very 
scanty.    Medullary  rays  very  fine,  numerous,  regular. 

Dry  forests  in  Chittagong  and  Burma. 

lbs. 

B  6014.    Prome  Division,  Burma 50 

8.  C.  extensum,  Roxb.  Fl.  Ind.  ii.  229 ;  Kurz  For.  Fl.  i.  463 ;  Talbot  Bomb. 
List  92;  Trimen  Fl.  Ceyl.  ii.  164.  Vem.  Piloka,  Bombay;  Maungmakavmwe, 
jfiananwe,  Burm. 

A  large  woody  climber.  Bark  light  brown,  fibrous,  fluted.  Wood 
brown,  porous,  moderately  hard.  Pores  scanty,  moderately  large  to 
very  large,  septate,  prominent  on  vertical  sections.  Medullary  rays 
fine,  numerous,  regular. 

Deccan  Peninsula  and  Ceylon ;  deciduous  forests  of  Burma. 

The  specimens  sent  were  named  Corribretum  apetalum,  but  they  do  not  at  all  agree 
with  the  Prome  specimen  of  that  species,  and  I  believe  them  to  be  this.  The  wood  of 
the  very  large  climber,  (7.  ovalifoUum^  is  similar. 

lbs. 

B  5033.    Rangoon  Division,  Burma 45 

B5096.    Shw^gyin      „  „ 45 

6.  QUISQUALIS,  Linn. 

Three  climbing  shrubs.  Q.  densiflora.  Wall. ;  Fl.  Br.  Ind.  ii.  460,  is  a  climbing 
shrub  of  Tenasserim.  Q.  nwlabarica,  Bedd.  is  a  large  climber  of  the  Carcoor  Q-hAt  on 
the  scarp  of  the  Wynaad  plateau  at  1500  ft. 
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1.  Q.  indica,  Linn. ;  Fl.  Br.  Ind.  ii.  459 ;  Roxb.  Fl.  Ind.  ii.  427 ;  Brandis  For.  Fl. 
220 ;  Kurz  For.  Fl.  i.  467 ;  Talbot  Bomb.  List  29.  The  Rangoon  Creeper.  Vera. 
Daw^imaing^  Burm. 

A  climbing  shrub.  Barh  thin,  grey,  peeling  off  in  small  flakes. 
Wood  soft,  porous.  Pores  large,  regularly  distributed,  often  moderate- 
sized  only  in  what  are  apparently  springwood  layers.  MedidUiry 
rays  fine,  indistinct. 

Burma,  especially  in  the  Shan  Hills :  commonly  cultivated  in  Indian  gardens  every- 
where in  the  plains  country. 

0  4918.    Saharanpur  Bot.  Grarden  (GoUan). 

Tribe  II.    OTBOCABPEJ!. 

7.  ILLIGEBA,  Blume.  Three  species,  all  climbing  shrubs.  L  khasiana,  C.  B. 
Clarke,  and  L  Kurzii,  C.  B.  Clarke,  occur  in  the  Khasia  Hills  of  Assam,  the  latter 
extending  down  to  Burma ;  while  /.  Coryzadeniay  Meissn. ;  Fl.  Br.  Ind.  ii.  460 
(7.  appendiculata,  Kurz  For.  Fl.  i.  469),  is  found  .in  the  tropical  forests  throughout 
Burma  and  in  the  Andamans. 

8.  GYROCAEPUS,  Jacq. 

1.  G.  Jaequini,  Roxb.  Fl.  Ind.  i.  445 ;  Fl.  Br.  Ind.  ii.  461 ;  Bedd.  FL  Sylv.  t. 
196;  Kurz  For.  Fl.  i.  470;  Talbot  Bomb.  List  92;  Trimen  Fl.  Ceyl.  ii.  166.  Vern. 
^ituUf  Hind. ;  Pitdla,  Uriya ;  Tanaku^  kumar  pvliki,  Tel. ;  Pinlethitkauk,  Burm. 

A  deciduous  tree.  Bark  thin,  greyish- white  with  a  shining  silvery 
lustre,  smooth.  Wood  grey,  soft.  Pores  large  and  moderate-sized, 
scanty,  often  subdivided,  uniformly  distributed,  well  marked  on  a 
longitudinal  section.  Medullary  rays  very  short,  moderately  broad, 
the  distance  between  them  greater  than  the  transverse  diameter  of 
the  pores.    A  well-marked  silver-grain. 

South  India,  throughout  the  Deccan  country,  extending  to  the  Circars  and  Orissa ; 
Tenasserim  and  the  Andaman  Islands. 

A  conspicuous  tree  with  large  leaves  and  winged  Sdl-like  fruit.  The  wood  is  used 
in  South  India  to  make  boxes  and  toys.  It  is  preferred  to  all  others  for  catamarans. 
The  seeds  are  made  into  rosaries  and  necklaces.  Weight  about  22  lbs.  per  cubic  foot. 
Prain  says  it  is  common  and  gregarious  in  the  Cocoa  Islands.  The  chief  toy-manu- 
facturers are  at  Kondapalli  in  the  Kistna  District. 

lbs. 

C  3517.  Sonakalla,  Khurdha,  Orissa  (Gamble) — 

D  1079.  North  Arcot,  Madras  (Beddome) 23 

D  3889.  Soampalli,  Cuddapah,  1500  ft.  (Gamble) 18 

D  3931.  Cuddapah  Forests  (Higgens) 26 

Order  XLVIII.    MTRTACEiE. 

An  important  Order,  containing  many  useful  Indian  trees,  as  well  as  a  number  of 
valuable  introduced  species.  Most  of  the  species  have  aromatic  leaves  containing 
essential  oils,  and  some  of  them  have  pleasant  fruits,  largely  cultivated.  The  13 
genera  belong  to  three  Tribes,  viz. — 

Tribe  I.  Leptospermeso      ....    Leptospermum,  Melaleuca,  Callis- 

temon,  Eucalyptus,  Tristania. 
„    II.  MyrtesB        .....    Psidium,  Rhodamnia,  Rhodomyr- 

tus,  Decaspermum,  Eugenia. 
„   III.  Lecythideffi  ....    Barringtonia,  Careya,  Planchonia. 

But  of  these,  two,  CcUlistemon  and  Eucalyptus,  contain  introduced  trees  only,  those  of  the 
former  genus  being  frequently  met  with  in  gardens,  and  those  of  the  latter  being  largely 
cultivated  and  in  some  cases  run  wild.  Several  other  genera  of  Myrtaceous  plants  have 
also  species  to  be  seen  in  cultivation,  especially  on  the  hills  of  South  India,  such  as  the 
Azistmlian  Angophora  and  Syncarpia.    The  myrtle  (^Myrttis  communis,  Linn.),  the 
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well-known  aromatic  South  European  shrub,  is  common  in  Indian  gardens,  especially 
in  the  more  temperate  regions.  Aitchison  says  it  is  planted  about  graves  in  the  Euram 
Yalley.    Pimenta  officinalis^  Ldl.,  of  the  West  Indies,  is  the  Pimento  or  Allspice  tree. 

Th6re  is  no  very  marked  Family  character  in  the  wood  of  the 
species  of  this  Order.  The  pores  are  usually  small  to  moderate-sized^ 
often  arranged  in  more  or  less  conspicuous  concentric  belts,  or  else 
radially  in  snort  strings.  The  mediiMary  rays  are  fine  and  numerous, 
broad  only  in  Barringtonia. 

Tribe  I.    LEPTOSPEBMEJ!. 

1.  LEPTOSPERMUM,  Forst.  L.  javanicumy  Blume ;  Fl.  Br.  Ind.  ii.  464,  is  a 
shrub  found  on  exposed  rocks  about  Moulmein  in  Burma  at  5000  ft.  Some  Australian 
species  of  the  genus  may  be  seen  in  cultivation  on  the  Nilgiri  Hills  in  South  India. 

2.  MELALEUCA,  Linn. 

1.  M .  Leueadendron,  Linn. ;  Fl.  Br.  Ind.  iL  465 ;  Roxb.  Fl.  Ind.  iii.  397 ;  Eurz 
For.  Fl.  i.  472.    M.  Cajuputi,  Roxb.  FL  Ind.  iii.  394.    Vern.  Kayaputi,  Hind. 

An  evergreen  tree.  Bark  white,  thick,  spongy,  peeling  oflT  in 
papery  flakes.  Wood  reddish-brown,  hard.  Pores  moderate-sized, 
scanty,  producing  wavy  lines  on  a  vertical  section.  MedvUary  ray& 
very  fine,  extremely  numerous. 

Tenasserim  and  Mergui,  rare ;  common  in  the  Malay  Peninsula,  Malay  and  Molucca 
Islands. 

The  leaves  give  the  Gajuput  oil,  iised  for  rheumatism  and  for  other  medicinal 
purposes. 

IbB. 

0  3270.    Botanic  Ghirden,  Saharanpur  (Duthie)         ....    — 
0  4564.  „  „  „  (Gollan)         .        .        .        .49 

E  3714,  3715.    Royal  Bot.  Garden,  Calcutta  (King)  ...      46  and  50 

3.  CALLISTEMON,  E.  Br. 

Australian  small  trees  or  shrubs,  with  flowers  in  dense  cylindrical,  usually  pendulous^ 
spikes  and  narrow  leaves. 

1.  C.  salignus,  DC;  Benth.  and  von  Muell.  Fl.  Aust.  iii.  120. 

A  small  tree,  with  yellow  stamens.  Bark  rough,  thin,  vertically 
fissured.  Wood  light  reddish-brown,  hard,  close-grained.  Fores  small,, 
evenly  distributed  in  a  slightly  concentric  arrangement.  Medullary 
rays  very  fine,  very  numerous,  the  distance  between  them  equal  to- 
the  diameter  of  the  pores. 

Australia ;  occasionally  cultivated  in  Indian  gardens. 

IbB. 

0  4636.    Forest  School  Garden,  Dehra  Diln  (Gamble)    .        .        .        .    5(> 

2.  C.  lanceolatus,  DC ;  Benth.  and  von  Muell.  Fl.  Aust.  Iii.  120. 

A  small  tree,  with  red  stamens.  Bark  greyish-brown,  rough,  \  in., 
thick,  deeply  cleft  vertically  into  narrow  ridges.  Wood  red,  hard^ 
very  close-grained.  Pores  small  to  moderate-sized,  roughly  arranged 
in  concentric  fashion.  Medidlary  rays  very  fine,  very  numerous,  the 
distance  between  them  equal  to  the  diameter  of  the  pores. 

Australia;  frequently  cultivated  in  Indian  gardens. 

lbs 

0  4661.    Forest  School  Garden,  Dehra  Diin  (Gamble)  ....    54 
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4.  EUCALYPTUS,  L'Her. 

A  genua  of  Australian  trees,  of  which  134  species  were  described  by  Bontham  and 
Yon  Mueller  in  the  ''Flora  Australiensis."  To  that  number,  several  more  htfe 
since  been  added.  Among  the  trees,  commonly  known  as  Eucalypts,  are  the  moit 
important  timber  trees  of  the  Australian  continent,  and  the  timbers  of  some  of  thm, 
notably  the  "  Jarrah"  (E.  marginata^  Sm.)  and  "Karri"  (j&.  diversicdory  von  MiMiLX 
-are  largely  exported  from  Australia  for  various  purposes,  and  especially  for  alegpeii 


snd  street  paving-blocks.  Among  them,  also,  are  some  of  the  giants  of  the 
table  Kingdom,  chief  among  which  are  the  "Blue  Gum"  {E.  OlobuluSy  Lah.)  ioA 
E.  amygdalina,  Labill.  In  the  Tropical  Agriculturist^  vol.  v.  p.  752,  specimens  of  the 
former  500  ft.  high  and  of  the  latter  450  ft  high  are  referred  to.  In  Kenier  «m1 
Oliver's  "  Nat.  Hist,  of  Plants,'*  L  722,  trees  of  E,  amygdaline  are  mentioned  as  raeohing 
152  metres  in  height  (nearly  500  ft.)  All  the  species  are  more  or  less  aromatio^  tiw 
leaves  and  flowers  containing  conspicuous  oil-glands,  the  oils  obtained  from  which  an 
•of  very  great  value  in  medicine.  The  flowers  are  usually  showy,  white  or  red,  and  Ibe 
flower-buds  have  the  calyx-tube  covered  with  a  deciduous  operculum.  The  froH  is 
a  hard  capsule,  with  many  small  seeds.  The  leaves  mostly  hang  with  their  bladei  in 
the  verti(^  plane,  and  those  of  young  trees  are  generally  of  a  shape  very  different  ftom 
that  which  is  assmned  by  those  of  the  mature  trees. 

It  is  probable  that  the  earliest  attempts  to  grew  the  Eucalypts  in  India  were  those 
made  on  the  Nilgiri  Hills  in  1843  by  Captain  Cotton,  who  planted  E,  Olobulm  at 
Ootacamund  on  the  estates  known  as  Ghiyton  Park  and  Woodcot.  He  was  followed,  ht 
1856,  by  General  Morgan,  and  the  first  Government  plantation  was  made  in  1862  (D.  B. 
Hutchins,  in  his  "  Beport  on  Measurements  of  Austiulian  Trees  on  the  Nilgiris,  Mtdm^ 
1883  ").  There  are  now  very  large  areas,  partly  belonging  to  the  Government,  perltj  ta 
private  persons,  on  the  Nilgiris  and  the  other  hill  ranges  of  South  India  andon  tht 
fnountains  of  Ceylon,  planted  with  Eucalypts  and  flourishing  well,  capable  of  mtf 
reproduction,  and  supplying  a  cheap  fuel  and  some  buildincr  timber.  In  other  parti  cf 
India,  Eucalypts  have  not  been  so  successful  as  on  the  Nilgiris,  the  chief  looeUtte 
where  they  have  thriven  being  Abbottabad  in  the  hills  of  the  Punjab,  and  KaniUMfc 
And  Almora  in  Kumaon  (on  this  see  papers  in  **  Ind.  Forester,"  ii.,  by  J.  E.  O'Conor  and 
t^ir  D.  Brandis).  In  some  places  in  the  plains  of  Northern  India,  such  as  LahlM% 
■Cbanga-Manga,  Dehra  Diin,  Saharanpur,  Lucknow,  fairly  grown  specimens  maj  be 
seen;  and  the  Canal  Department  have  made  plantations,  especially  near  Hardwmr. 

The  species  are  very  difficult  of  identification,  but  the  following  are  a  few  of  tbe 
•chief  species  which  I  have  observed  on  the  Nilgiris  and  identified  with  tolerable  oer- 
taintv:  (1)  E.  amygdcUinay  Labill. ;  (2)  E.  oblitjua,  VE6r. ;  (3)  E.  siderophlaia,  Benth. ; 
<4)  E  cr^fra,  F.  Muell. ;  (5)  E.  pulverulenta,  Sims ;  (G)  E.  Globulus,  Labill. ;  (7)  E. 
Jongifolia,  Link  and  Otto ;  (8)  E.  rdbusta,  Sm. ;  (9)  E.  viminalis,  Labill. ;  (10)  E. 
calophylla,  R.  Br. ;  (11)  E.  corymhosoy  Sm.  In  the  plains  of  S.  India,  E.  tereiieamis, 
Sm.,  and  E.  rostrata,  Schlecht,  are  occasionally  seen  in  cultivation.  In  the  North  of 
India,  according  to  Brandis  (Ind.  For.  ii.  139)  E.  amygdalina,  Labill.,  E.  vindndiis, 
Labill.,  E.  resinifera^  Sm.,  and  E.  rostrata,  Schlecht,  are  the  chief  species  found.  At 
Dehra  Diin,  only  two  species  really  thrive,  viz.  E.  terelicomisy  Sm.,  and  E.  ctMocfero, 
Hook.,  the  latter  a  tall  straight-growing  species  with  very  light  grey  smooth  baik  ana 
lemon- scented  foliage. 

A  great  deal  has  been  written,  urging  the  more  extended  cultivation  of  Euca^jpls 
in  India ;  but  until  some  species  is  found  which,  with  a  minimum  of  trouble,  can  oe 
grown  and  will  thrive  on  poor  barren  soils  where  indigenous  trees  are  wanting  thani 
seems  no  object  in  spending  money  on  their  further  growth.  On  the  Nilgiris,  the 
growth  of  the  ''shola"  trees  was  found  to  be  so  slow  that  there  was  danser  of  the 
indigenous  growth  being  exhausted,  and  so  the  introduction  of  the  quick-growing 
Eucalypts  and  wattles  was  an  important  measure ;  but  where  a  large  supply  of  diaap 
fuel  is  not  required,  and  where  indigenous  trees  of  better  timber  can  be  got  to  groir 
easily,  there  seems  to  be  no  need  for  planting  the  Australian  trees. 

Eucalypts  are  easily  grown  from  seed,  but  transplanting  often  fails,  so  that,  aa  is 
regulariy  done  on  the  Nilgiris,  basket-planting  is  by  far  the  best  plan.  Once  well 
started,  the  Eucalypts,  in  the  soil  and  under  the  climate  which  the  species  used  prefers, 
grow  well  and  fast ;  they  coppice  readily,  and  having  very  light  canopy  can  be  grown 
very  close  together.  As  ornamental  trees,  they  are  often  valuable,  but  too  many  are 
likely,  as  experience  at  Ootacamund  has  well  shown,  to  make  the  scenery  somewhat 
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tminteresting.  Some  Rpecies,  however,  are  handsome,  and  from  an  ornamental  point  of 
Tiew  it  may  be  well  to  try  and  replace  the  Blue  Gums  of  Ootacamund  by  handsomer 
kinds,  such  as  E,  robusta  and  K  ecUophylla.  On  the  whole,  however,  India  has 
indigenous  trees  in  all  the  regions  where  it  is  possible  to  grow  such  exotics  as  the  Aus- 
tralian Myrtacese,  which  are  quite  as  beautiful,  have  better  timber  and  are  more  suitable 
for  permanent  cultivation  in  almost  all  respects  except  that  of  quickness  of  growth. 

1.  E.  Globulus,  Labill. ;  Benth.  Fl.  Aust.  iii.  225 ;  Brandis  For.  Fl.  231.  The 
Blue  Gum.    Yern.  Kurpoora  maram^  Madras. 

A  lofty  tree  with  fibrous  deciduous  grey  outer  bark.  In  Australia 
the  wood  is  brown,  hard,  tough,  durable.  The  wood  of  the  tree  grown 
on  the  Nilgiris  is  grey,  with  darker  streaks  and  moderately  hard.  Pores 
small  to  moderate-sized,  round,  in  groups  or  in  radial  or  oblique  lines ; 
closely  packed  in  concentric  belts  in  the  annual  rings.  Medullary 
rays  fine,  very  numerous,  the  intervals  between  the  rays  smaller  than 
the  diameter  of  the  pores.  Fores  marked  on  a  longitudinal  section, 
and  medullary  rays  visible  as  a  silver-grain  on  a  radial  section. 

Indigenous  in  Victoria  and  Tasmania;  introduced  into  India,  and  now  largely 
grown  on  the  Nilgiris  and  other  hills  of  S.  India  and  on  the  Ceylon  mountains,  and 
apparently  quite  naturalized.    Elsewhere  it  has  only  partially  succeeded. 

The  chief  Nil  girl  plantations,  which  may  now  be  called  forests,  as  most  of  them  are 
in  their  second  term  of  rotation,  are  those  of  Norwood,  Aramby,  Bathri,  Ballia  and 
Goonoor  Peak  ^there  are  many  others,  and  many  private  forests),  and  these  were 
described  fully  m  Mr.  D.  E.  Hutchins*  work  already  referred  to.  Mr.  Hutchins  found 
that  the  average  rate  of  growth  in  quantity  of  material  was  12  tons  per  acre  per  anniun* 
The  present  Working  Flans  are  all,  or  nearly  all,  for  coppice  under  standard,  and  the 
rotation  for  coppice  has  been  settled  at  10  years.  The  reproduction  has  been  very  good^ 
perhaps  not  so  good  as  it  would  have  been  in  simple  coppice,  bat  still  very  good ;  and 
to  any  one  not  accustomed  to  the  tree  and  its  power  of  growth^  the  first  view  of  such  a 
forest  as  that  of  Bathri  or  Coonoor  Peak  seems  little  short  of  marvellous. 

Planting  is  nearly  all  now  done  with  basket  transplants  of  about  six  months'  age, 
and  in  this  wajr  less  than  10  per  cent,  vacancies  can  be  secured,  while  transplanting 
without  baskets  used  rarely  to  give  less  than  30  per  cent,  failures.  The  tree  does  best 
in  ravines,  but  will  also  grow  well  on  the  open  grass-lands.  It  often  comes  up  self-sown 
nn  fields  near  the  forest.  The  leaves  give  the  important  "  Eucalyptus  oil,"  which  ia 
now  manufactured  to  a  considerable  extent  on  the  Nilgiris. 

The  wood  of  the  Nilgiri  tree  splits  badly,  so  that  it  can  only  be  used  for  rough 
carpentry;  in  its  native  home  it  is  clearly  much  better,  and  is  used  for  house-beams, 
railway-sleepers  and  bridge- work.  Its  chief  use  in  India  is  for  firewood  and  charcoal. 
The  weight  is :  for  Australian  wood  64  lbs. ;  for  Nilgiri  wood  about  46  lbs.  per  cubic 
foot.    Laslett  gives  P  =  534.  lb, 

W  1094.    Nilgiri  Hills,  7400  ft.,  age  18  years,  height  95  ft.    .        .        .  43 

W  1095-8.  „  6000  ft.,  age  2, 3, 4, 5  years,  height  42  to  60  ft.  .  — 

W  4056.    Bleak  House,  Nilgiris,  6000  ft.  (Gamble)        ....  50 
Nordlinger's  Sections,  vol.  6  (Tab.  VIII.  1). 

Hough's  "  American  Woods,"  vol.  viii.  No.  183. 

2.  K  mapgrinata,  Sm.;  Benth.  Fl.  Aust.  iii.  209.  The  Jarrah  or  Bastard 
Mahogany. 

A  large  tree.  Bark  red,  thick,  |  in.,  very  fibrous,  deeply  cleft, 
peeling  off  in  thin  flakes.  Wood  hard,  sapwood  white,  hearfcwood 
red.  Pores  small,  scanty,  scattered  unevenly,  but  chiefly  in  pale  con- 
centric bands.     Medullary  rays  very  fine,  very  numerous. 

Indigenous  in  W.  Australia ;  cultivated  on  the  Nilgiris,  but  does  not  do  well. 
W  3816.    Ballia  Plantation,  NilgirU,  7500  ft.  (Gamble). 

8.  E.  Obllqua,  L'Hdr. ;  Benth.  Fl.  Aust.  iii.  204 ;  Brandis  For.  Fl.  231.  The 
Stringy  Bark. 

A  large  tree.      Bark  f  in.  thick,  very  fibrous,  soft,  pe^vci^  o^ 
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in  stringy  flakes.     Wood  hard,  sapwood  grey,  heartwood  light  red. 

Pores  moderate-sized,  scanty,  enclosed  in  pale  tissue  and  arranged  in 

short  radial  or  oblique  strings.     MeduUary  rays  very  fine,  very 

numerous.     Occasionally,  numerous  white  wavy  lines  across  the  rays. 

iDdigenous  in  N.  S.  Wales,  Victoria,  Tasmania  and  S.  Australia ;  cultivated  in  the 
Nilgiris,  especially  in  Aramby,  Ballia  and  Coonoor  Peak  Plantations. 

lbs. 

W3914.    Aramby  Plantotion,  Nilgiris,  7500  ft.  (Gamble)    ...    48 

4.  E.  amygdalina,  LabiU. ;  Benth.  Fl.  Aust.  lii.  202.    Peppermint  tree. 

A  large  tree.  Bark  J  in.  thick,  grey,  often  almost  white,  smootii, 
peeling  off  in  papery  flakes.  Wood  hard,  light  brown,  liable  to  split. 
Pores  small,  moderately  numerous,  in  long  racial  lines  or  oblique  lines 
first  one  way,  then  the  other.  MedvJZary  rays  extremely  fine,  very 
numerous. 

Indigenous  in  N.  S.  Wales,  Victoria  and  Tasmania ;  cultivated  la  the  Nilgiris  and 
very  common  and  conspicuous. 

Locally  this  has  been  called  "  E.  piperita,**  but  I  believe  the  identification  here 
given  is  really  correct. 

lbs. 

W  3915,  4048.    Aramby  Plantation,  Nilgiris,  7500  ft.  (Gamble)  .        .    48 

5.  E.  calophylla,  B.  Br. ;  Benth.  FL  Aust  ill.  255. 

A  large  tree.  Bark  orange-red,  corky-fibrous,  ^  in.  thick,  peeling 
off  in  narrow  fibrous  threads.  Wood  hard,  sapwood  grey,  heartwood 
light  brown.  Pores  moderate-sized,  usually  in  radial  lines  of  3  to  6, 
joined  by  concentric  white  bars.     MeduUary  rays  fine,  numerous. 

Indigenous  in  West  Australia ;  cultivated  on  the  Nilgiris  about  Ootacamund  and 

in  Coonoor  Peak  Plantation.    One  of  the  finest  species  and  very  ornamentaL 

ito. 
W  4092.    Coonoor  Peak  Plantation,  6000  ft.  (Gamble)  ....    43 

6.  E.  tereticornis,  Sm. ;  Benth.  Fl.  Aust  iii.  241. 

A  large  tree.     Bark  grey,  exfoliating  in  long  fiakes.     Wood  hard, 

reddish-brown,  close-grain^.    Pores:  few  moderate-sized,  the  rest 

small,  in  patches  of  pale  tissue  arranged  in  concentric  bands.    MedvZ- 

lary  rays  very  fine,  very  numerous,  indistinct.      Has  a  damp  or 

slightly  oily  feel,  even  when  dry. 

Indigenous  in  Queensland,  N.  S.  Wales  and  Victoria ;  cultivated  in  various  places 
in  the  Indian  plains. 

0  4525.    Forest  School  Garden,  Dehra  Ddn,  2000  ft.  (Gamble)     .        .    56 

5.  TRISTANIA,  R.  Br. 

Three  species.  T,  merguensis,  Griflf. ;  Fl.  Br.  Ind.  ii.  466 ;  Kurz  For.  Fl.  i.  473,  is 
a  tree  of  Tenasserim,  found  in  Mergui ;  where  also  is  found  T.  Qriffithii^  Kurz ;  Fl.  Br. 
Ind.  ii.  467 ;  Kurz  For.  Fl.  i.  474.  T,  confertay  B.  Br.  is  an  Australian  tree  cultivated 
in  the  Nilgiri  Hills.    It  is  known  in  Australia  as  ''  Brush  Box." 

1.  T.  burmanica,  Griflf.;  Fl.  Br.  Ind.  ii.  466;  Kurz  For.  Fl.  i.  474.  Vern. 
Taungyopyizin,  Burm. 

An  evergreen  tree.  Bark  light  brown,  smooth  but  granular. 
Wood  light  brown.  Pores  small,  scanty,  often  in  radial  pairs  or  threes. 
MeduUary  rays  moderately  broad,  regular,  numerous. 

Eng  forests  on  the  slopes  of  tiie  Pegu  Toma  and  drier  hill  forests  of  Martaban  up 
to  3500  ft. ;  Tenasserim. 

Ibfl. 

B5061.    Thongwa  Division,  Burma  (a  little  doubtful)  ....    42 
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Tribe  II.    MTBTE  J!. 
6.  PSIDIUM,  Linn. 

1.  P.  Guava,  Raddi;  Fl.  Br.  Ind.  ii.  468 ;  Brandis  For.  Fl.  232 ;  Kurz  For.  Fl.  i. 
476 ;  Gbunble  Daij.  List  40 ;  Talbot  Bomb.  List  93.  P.  pomiferum  and  P.  pyriferum 
Willd. ;  Boxb.  Fl.  lad.  ii.  480.    The  Guava.    Vera.  Amrut,  amrtid,  safri-am,  Hind. 
Amuky  Nep. ;  Sungram,  Lepcha ;  Modhuriamy  Ass. ;  Fiyara^  Beng. ;  Gaya^  Magh 
Segcipu^  koaya.  Tarn. ;  Jama^  coya^  Tel. ;  Pela,  Mai. ;  Sebe^  Kan. ;  McUaka,  Burm. 

A  small  evergreen  tree.  Bark  smooth,  thin,  greenish-grey,  peeling 
off  in  thin  flakes.  Wood  greyish-brown,  moderately  hard,  even-grained. 
Pores  small,  numerous,  in  short  radial  groups.  Medullary  rays  fine, 
short,  numerous,  indistinct. 

Litroduced  from  America  and  now  cultivated  and  occasionally  found  semi-wild  all 
over  India. 

Weight :  Wallich  gives  44  lbs. ;  the  specimens  examined  42  lbs. ;  Skinner  47  lbs. 
and  P  =  618. 

llie  Guava  ]s  only  cultivated  for  its  fruit,  which  is  good,  some  of  the  best  varieties 
very  good.  It  is  much  eaten  and  largely  used  to  make  jelly  and  other  preserves. 
The  bark  is  used  in  medicine  as  an  astringent,  and  (or  the  leaves)  for  dyeing  in  Assam. 
Skinner  says  that  the  wood  works  well  and  smoothly,  that  it  is  used  for  wood-engraving 
and  for  spear-handles  and  instruments.  .. 

0137L    Gonda,  Oudh  (Wood) 42 

0  4526.    Dehra  Diin  (Gamble) 46 

D  4273.    Horsleykonda,  Guddapah,  4000  ft.  (Gamble)   ....  38 
Nordlinger's  Sections,  vol.  5  (Psidium  pyriferum). 

7.  RHODAMNIA,  Jack. 

1.  R.  tFinervia,  Blume ;  Fl.  Br.  Lid.  ii.  468 ;  Kurz  For.  Fl.  i.  476. 
A  large  shrub  or  small  tree.  Bark  grey,  wrinkled.  Wood  brown, 
moderatdy  hard,  with  faint  irregular  but  more  or  less  concentric  very 
narrow  lines  of  loose  texture.  Pores  small  to  moderate-sized,  irregu- 
larly distributed,  occasionally  in  somewhat  concentric  lines.  Medullary 
rays  few,  moderately  broad  to  broad,  with  many  very  fine  between  them. 

Tenasserim ;  Nicobar  Islands.    Extends  through  Malaya  to  Australia. 

Nordlinger's  Sections,  vol.  4  (Myrtus  trinervia,  Sm.). 

„  „  „    7  (Myrtus  mdastomoidesy  F.  M.). 

8.  RHODOMYRTUS,  DC. 

1.  R.  tomentosa,  Wight;  Fl.  Br.  Ind.  ii.  469;  Bedd.  Fl.  Sylv.  cvi.;  Trimen  Fl. 
CeyL  ii.  166.  The  "Hill  Gooseberry"  of  the  Nilgiris;  "  Wild  Guava"  of  Ceylon. 
Yem.  Thaontay,  thavithoo^  Badaga ;  Korattay  Trav.  Hills. 

A  large  shrub  with  grey  foliage.  Bark  very  thin,  red,  papery. 
Wood  dark  red  or  reddish-brown,  very  hard,  close-grained.  Pores 
small,  scanty,  evenly  distributed.  Medullary  rays  of  two  kinds,  fine 
and  very  fine,  very  numerous  and  close,  making  a  fine  silver-grain  on 
a  radial  section. 

Hills  of  South  India,  on  the  Nilgiris,  Pulneys,  etc.,  above  5000  ft. ;  Newera  Ellia 
and  surrounding  hills  in  Ceylon. 

Common  on  dry  slopes,  especially  on  the  eastern  side  of  the  Nilgiri  plateau,  and  at 
once  recognized  by  its  grey  foliage,  pink  flowers  and  gooseberry-like  but  velvety  fruit. 
The  fruit  tastes  like  the  gooseberry,  and  is  eaten  raw  or  made  into  preserves.  The  wood 
makes  excellent  walking-sticks.    Growth  slow,  10  rings  per  inch  of  radius.    W  =  61  lbs. 

Ibe. 

W3738.  Coonoor,  Nilgiris,  6000  ft.  (Gamble) 56 

W  3885.  Aramby,  Ootacamund,  7000  ft.  „ 57 

W  4033.  Cairn  Hill,  Ootacamund,  7000  ft.  (Gamble)    ....  66 

W  4287.  Doddabetta,  Ootacamund,  8000  ft.      „  ....  VVb 
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9.  DECASPERMUM,  Forst.  D.  panictdaium,  Kurz  ;  Fl.  Br.  Ind.  ii.  470 ;  Kurz 
For.  Fl.  i.  475,  is  an  evergreen  tree  of  the  hill  forests  of  the  Martal^an  Hills,  freely 
coming  up  in  deserted  patches  of  temporary  cultivation,  at  3-4000  ffc.  According  to 
King  (jour.  As,  8oc.  Beng.  Ixx.  ii.  76),  it  is  also  found  in  the  Sikkim  Terai  and  Kbasia 
HUls. 

10.  EUGENIA,  Linn. 

One  of  the  largest,  perhaps  the  largest,  of  the  Indian  genera  of  trees.  It  contains 
about  110  species,  chiefly  found  in  the  moist  zones  of  North-East  and  South  India  and 
Burma ;  33  occur  in  South  India,  and  30  to  40  in  Burma,  4  in  the  North-West  and 
Central  India,  and  a  large  number  in  Eastern  Bengal.  Forty-three  species  are  met 
with  in  Ceylon,  of  which  29  are  endemic.  Few  of  them  are,  however,  of  great  impor- 
tance ;  and  it  will  be  best  to  give  a  simple  list  of  the  few  more  important  species  to  be 
mentioned  in  addition  to  those  specially  described,  omitting  those  which  are  rare,  or 
small,  or  otherwise  unimportant. 

^No.to  Subgenus  1.    JAMBOSA. 

Fl.  Br.  Ind. 

2.  £•  amplexieaulls,  Roxb.  FL  Ind.  ii.  483,  **  a  stately  tree,  native  of  Chitta- 
•gong^CRoxb.). 

6,  E.  Munronii,  Wight ;  Bedd.  Fl.  Sylv.  cix. ;  Vem.  HamMli,  Tam.,  a  tree  of  the 

Khasia  Hills  and  W.  Ghdts. 

7.  E.  aquea,  Burm. ;  Roxb.  Fl.  Ind.  ii.  492 ;  Bedd.  Fl.  Sylv.  cix. ;  Kurz  For.  Fl. 

i.  494 ;  Trimen  Fl.  CeyL  ii.  169 ;  Vem.  WcU-jarribu,  Cingh.,  a  tree  of  river- 
banks  in  the  Anamalai  Hills,  Ceylon,  Chittagong  and  Burma. 

10.  E.  maeroearpa,  Roxb.  Fl.  Ind.  ii.  497 ;  Kurz  For.  Fl.  i.  492 ;  Vem.  Chalta 

jamb,  Beng.,  a  tree  of  Assam,  Chittagong  and  Burma,  remarkable  for  its 
large  fruit  resembling  that  of  the  ChcUta  (DUlenia  indka), 

19.  E.  hemlspheriea,  Wight ;  Bedd.  Fl.  Sylv.  t.  203 ;  Talbot  Bomb.  List  94 ; 
Trimen  Fl.  Ceyl.  ii.  170,  a  large  tree  of  the  Western  Ghdt  forests  and 
Ceylon. 

28.  E.  ramosissima.  Wall.;  Gamble  Darj.  List  40;  Vem.  Jamw,  Nep.,  a  tree 
of  the  Sikkim  Himalaya,  Khasia  Hills  and  Sylhet. 

Subgenus  2.    SYZYGIUM. 

84.  E.  Thumra,  Koxb.  Fl.  Ind.  ii.  495 ;  Kurz  For.  Fl.  i.  488 ;  Vern.  Tawthahye, 
thcUtJiabyey  Burm.,  an  evergreen  tree  of  marshy  forests  in  Burma. 

48.  E.  elaviflora,  Roxb.  Fl.  Ind.  ii.  488 ;  Kurz  For.  Fl.  i.  480 ;  Gamble  Darj. 
List  40 ;  Vem.  e/aww,  Nep. ;  Mantety  Lepcha  ;  Lumha-nuli  jamh,  Beng., 
a  tree  of  the  Sikkim  Himalaya,  Assam,  Eastern  Bengal,  Tenasserim  and 
the  Andamans. 

45.  E.  Wightiana,  Wight ;  Talbot  Bomb.  List  94  (E,  lanceolata,  Bedd.  Fl.  Sylv. 
cix. ;  Trimen  Fl.  Ceyl.  ii.  172),  a  tree  of  the  Western  Ghdts  and  Ceylon. 

47.  E.  zeylaniea,  Wight ;  Kurz  For.  Fl.  i.  481 ;  Talbot  Bomb.  List  94  (E.  spicata. 
Bedd.  Fl.  Sylv.  t.  202 ;  Trimen  Fl.  Ceyl.  ii.  171) ;  Vem.  Nyara,  Mai. ; 
PitctUi,  Mar. ;  Marungi,  Tam. ;  Maranda^  Cingh.,  a  small  tree  of  the 
Westem  Ghdts  and  Ceylon. 

60.  E.  venusta,  Roxb.  Fl.  Ind.  ii.*  491 1  Kurz  For.  Fl.  i.  487  ;  Vem.  Thabyegay 
Burm.,  an  evergreen  tree  of  the  Tippera  Hills,  Chittagong  and  Martaban. 

77.  E.  Oblata,  Roxb.  Fl.  Ind.  ii.  403 ;  Kurz  For.  Fl.  i.  488 ;  Vern.  Thabymi^ 
Burm.,  a  tree  of  Assam,  Eastem  Bengal  and  Burma,  in  wet  places. 

97.  E.  malabarica,  Bedd.  Fl.  Sylv.  t.  199,  a  common  tree  of  the  Wynaad 
forests  at  2-4500  ft. 
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Fi?jte.  L«i.  Subgenus  3.    EUEUGENIA. 

105.  E.  ftoiticosa,  Roxb.  FL  Ind.  iL  487 ;  Kurz  For.  Fl.  i.  485  ;  Vera.  Ban-Jam, 
BeDg. ;  Thabyeni,  Burm.,  a  tree  of  Eastera  Bengal  and  the  Eng  forests  of 
Banna. 

127.  E.  Mooniana,  Wight ;  Bedd.  Fl.  Sylv.  ex. ;  Talbot  Bomb.  List  95  ;  Trimen 
Fl.  Ceyl.  iL  187 ;  Vera.  Fini-haru,  Cingh.,  a  small  tree  of  the  Western 
Ghdts,  also  of  Ceylon,  where  the  yellowish  wood  is  used  to  make  special 
walking-sticks. 

E.  caryophyllata,  Thunb.  is  the  Clove  tree,  a  native  of  the  Moluccas,  occasionally 
seen  in  South  India  and  now  much  cultivated  at  Zanzibar. 

Wood  rough,  moderately  hard  to  very  hard,  seasons  well,  usually 
reddish-  or  greyish-brown.  Pores  small  to  moderate-sized,  more  or 
less  arranged  in  concentric  bands,  sometimes  joined  by  pale  tissue  of 
large  wood  cells.    Medullary  rays  fine,  numerous. 

Subgenus  1.    JAMBOSA. 

t  E.  fonnosa.  Wall ;  Fl.  Br.  Ind.  ii.  471 ;  Kurz  For.  Fl.  i.  492 ;  Gamble  Daij. 
List  40.  E,  temifolia^  Koxb.  Fl.  Ind.  489.  Vem.  Bara  jaman,  Nep. ;  Bunkonkri, 
Mechi ;  BoUohah,  panchidung^  Giro ;  Famsikdl,  Lepcha. 

A  moderate-sized  evergreen  tree.  Bark  greyish-white,  smooth, 
thin.  Wood  grey,  hard.  Pores  moderate-sized.  MedvMary  rays 
fine  and  very  fine,  numerous,  prominent. 

Lower  Himalaya  and  sub-Himalayan  forests  from  Nepal  eastwards;  Assam,  Eastern 
Bengal  and  Burma. 

A  tree  of  the  banks  of  streams,  with  large  handsome  flowers  and  large  fruit. 

Ibe. 

E2956.    Tista  Valley,  Darjeeling  (Gamble) 61 

2.  E.  malaccensis,  Linn. ;  Fl.  Br.  Ind.  ii.  471 ;  Roxb.  Fl.  Ind.  ii.  483 ;  Kurz 
For.  Fl.  i.  493.    Vem.  Thabyuthabye,  Burm. 

A  moderate-sized  evergreen  tree.     Wood  reddish-grey,  rough,  soft. 

Pores  moderate-sized  and  large.    Medullary  rays  broad  or  moderately 

broad,  forming  a  silver-grain. 

Cultivated  in  Bengal  and  Burma  for  its  fruit. 

lbs. 

B309.    Burma  (1867) 38 

3.  E.  Jambos,  Linn. ;  Fl.  Br.  Ind.  ii.  474 ;  Roxb.  FL  Ind.  ii.  494 ;  Bedd.  Fl.  Sylv. 
cix. ;  Brandis  For.  Fl.  233 ;  Kurz  For.  Fl.  i.  495  ;  Gamble  Darj.  List  40 ;  Talbot  Bomb. 
List  94.     The  Rose  Apple.    Vem.  OtUdbjaman,  Hind. ;  McUle  nerale,  Coorg. 

A  small  tree.  Wood  brown,  rather  soft,  with  fairly  regular  wavy 
concentric  lines  of  loose  texture.  Pores  small  to  moderate-sized, 
numerous,  usually  in  radial  or  oblique  lines.  Medullary  rays  fine, 
numerous,  bent  round  the  pores. 

Brandis  says,  "  indigenous  in  the  Sikkim  Terai,"  but  I  never  saw  it  wild  there, 
though  it  is  often  cultivated,  as  it  is  elsewhere  all  over  the  Indian  plains.  Its  native 
country  is  doubtful. 

The  fruit  is  rather  poor,  better  for  its  scent  than  for  its  flavour ;  but  the  tree  itself 
and  its  flowers  are  pretty  and  worth  growing  for  ornament. 

Nordlinger's  Sections,  vol.  5  {Myrttts  Jambosay  H.B.K.). 

4.  E.  Walliehii,  Wight ;  Fl.  Br.  Ind.  ii.  475  ;  Gamble  Darj.  List  40.  E.  prcBcox, 
Roxb.  Fl.  Ind.  ii.  488 ;  Kurz  For.  Fl.  i.  483. 

A  stout  evergreen  tree.     Wood  brown.    Pores  mod^t^W«v2ifc^^ 
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often  subdivided,  the  partition  often  oblique,  arranged  in  more  or  less 

prominent  concentric  bands.    Medullary  rays  of  two  classes :  few 

moderately-broad,  short,  alternating  with  several  fine  and  longer. 

Sikkim  Tend,  Diiars  and  Assam  ;  Eastern  Bengal  and  Chittagong ;  Mergui. 
Nordlinger's  Sections,  vol.  9. 

5.  E.  grrandiS,  Wight ;  Fl.  Br.  Ind.  ii.  475 ;  Bedd.  Fl.  Sylv.  cvii. ;  Kurz  For.  Fl. 
i.  489.  JE.cymosaj  Boxb.  Fl.  Ind.  ii.  492.  Vern.  «7aw,  Beng. ;  Batti  jamb,  SyVtiet ; 
Zebriy  Magh ;  Taungthahye,  thabyegyi,  Burm. 

An  evergreen  tree.  Wood  red,  rough,  hard.  Pores  small,  joined 
by  fine,  wavy,  concentric  lines.  Medullary  rays  fine,  wavy,  numerous, 
uniform  and  equidistant. 

Eastern  Bengal,  Burma  and  the  Andaman  Islands. 

Ito. 

B    314.    Burma  (1867) 51 

B  2256.    Andaman  Islands  (Col.  Ford,  1866) 52 

B  2713, 48  lbs.,  broujjht  from  Tavoy  by  Dr.  Wallich  in  1828,  has  the  same  structure 
and  is  probably  this  species. 

6.  E.  Kurzii,  Duthie;  Fl.  Br.  Ind.  ii.  478;  Kurz  For.  Fl.  i.  491;  Gamble  Darj. 
List  40.    Vern.  Jatnan,  Nep. ;  Sundm,  Lepcha. 

A  large  evergreen  tree.     Bark  J  in.  thick,  greyish- white.     Wood 

reddish-grey,  moderately  hard,  rough.  Pores  moderate-sized,  numerous, 

often  subdivided,  arranged  in  conspicuous,  wavy,  concentric  bands. 

Med/uUary  rays  tine  and  moderately  broad,  numerous. 

Eastern  Himalaya,  common  in  the  Darjeeling  hill  forests  at  3-6000  ft. ;  Assam, 
the  Khasia  and  Mishmi  Hills,  Cachar ;  hills  of  Martaban. 

Ibe. 

E    701.    Sepoydura  Forest,  Darjeeling,  5500  ft.  (Johnston)  .        .    56 

E  2955.    IHikdah  Forest,  Darjeeling,  5000  ft.  (Gamble)  .    37  (young) 

7.  E.  ISBta,  Ham. ;  Fl.  Br.  Ind.  ii.  479 ;  Talbot  Bomb.  List  94.  E.  Wightii,  Bedd. 
Fl.  Sylv.  cix. 

A  small  or  medium-sized  tree.     Wood  grey,  hard.     Pores  small  in 

rough,  very  narrow,  concentric  rings.    MeduUary  rays  very  fine,  very 

numerous. 

Forests  of  the  Western  Ghdts,  common  about  Gairsoppah,  extending  down  to 

7ravancore 

Bourduion  gives  W  =  55  lbs.,  P  =  759. 

Ibe. 

W4621.    Travancore  (Bourdillon) 58 

Subgenus  2.    SYZYGIUM. 

8.  E.  Arnottiana,  Wight ;  Fl.  Br.  Ind.  iii.  483 ;  Bedd.  Fl.  Sylv.  cvii.  Vern. 
Nawaly  Tam. ;  Nagay,  Badaga ;  Naga,  Mai. ;  Ayri,  Trav.  Hills. 

A  large  tree.  Bark  grey,  rough.  Wood  greyish-brown  or  yellowish- 
brown,  hard,  close-grained.  Pores  moderate-sized,  numerous,  often 
subdivided,  arranged  in  narrow,  wavy,  concentric  bands.  MedTjdlary 
rays  of  two  classes,  few  moderately  broad,  separated  by  many  fine, 
the  intervals  between  the  latter  much  less  than  the  diameter  bf  the 
pores  which  the  rays  usually  pass  round.  Occasional  medullary 
patches. 

Hills  of  S.  India ;  in  the  "  shola  "  forests  of  the  Nilgiris,  Anamalais,  Pulneys  and 
hills  of  Travancore  ahove  4000  ft. 

One  of  the  chief  trees  of  the  ''  sholas,"  and  perhaps  tbe  one  whose  timber  is  most 
In  demand.    Bourdillon  gives  "W  =  56  Ihs.,  P  =  594. 
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lbs. 
W  3781,  3938.    Coonoor,  Nilgiris,  6000  ft.  (Gamble)      ....    52 
W  3766.    Aramby  Shola,  Ootacamund,  7000  ft.  (Gamble)     ...    63 

W3900.    Ootacamund,  Nilgiris 68 

W4609.    Travancore  (Bourdillon) 59 

9.  E.  montana,  Wight ;  Fl.  Br.  Ind.  ii.  488 ;  Bedd.  Fl.  Sylv.  cvii.  Vern.  Poo 
ncLgayt  Badaga. 

A  large  evergreen  tree.  Bark  brown,  J  in.  thick,  granulated 
outside  and  peeling  off  in  very  small  flakes.  Wood  greyish-brown, 
sometimes  with  a  yellowish  tinge,  moderately  hard.  Pores  moderate- 
sized,  rather  obscurely  arranged  in  wavy  thin  radial  bands.  MediiUary 
ruya  fine  to  very  fine,  numerous.  Annual  rings  marked  by  a  line 
of  few  or  no  pores. 

S.  India :  sholas  of  the  Nilgiri  Hills,  above  5000  ft. 

A  large  tree  with  shining  foliage,  found  at  high  elevations.  Growth  rather  fast. 
Timber  good,  used  for  building.    Bourdillon  gives  W  =  44  lbs.,  P  =  489. 

lbs. 

W  3856.    Aramby  Shola,  Ootacamund,  7000  ft.  (Gamble)     .        .        .42* 
W  4670.    Travancore  (Bourdillon) 41 

10..  E.  lissophylla,  Thw. ;  FL  Br.  Ind.  ii.  488 ;  Bedd.  Fl.  Sylv.  cviii. ;  Talbot 
Bomb.  List  95;  Tfimen  Fl.  Ceyl.  ii.  173.    Yem.  Maha  kuretiya,  Cingh. 

A  moderate-sized  tree.    Bark  thin,  smooth,  pale  brown.     Wood 

reddish-brown,  rough,  moderately  hard.      Pores   moderate-sized  to 

large,  joined  by  irregular  faint  transverse  bands.    Medullary  rays 

fine,  numerous,  inconspicuous. 

Western  Coast  from  the  Konkan  to  Travancore;  low  country  of  Ceylon  up  to 
2000  ft. 

Ibe. 

W4670.    Travancore  (Bourdillon) 39 

11.  K  caryophyllSBa,  Wight;  Fl.  Br.  Ind.  ii.  490;  Bedd.  Fl.  Sylv.  cviii. ;  Talbot 
Bomb.  List  95.  E,  corymhom,  Lamk. ;  Trimen  Fl.  Ceyl.  ii.  174.  Vem.  Ranlavang, 
Mar. ;  Dan,  hinddn,  Cingh. 

A  shrub  or  small  tree.    Bark  smooth,  grey.     Wood  brown,  rather 

soft.    Pores  moderate-sized  and  large,  often  subdivided.    Medullary 

rays  fine,  very  wavy  from  being  bent  round  the  pores. 

Western  Coast  in  the  Konkan,  N.  Kanara  and  Travancore,  near  the  sea;  also 
Ceylon. 

The  black  fruit  is  eaten. 

Nordlinger's  SectioDs,  vol,  7  {Myrtus  caryophyllata,  L.). 

Note, — ^I  have  felt  a  little  in  doubt  whether  Nordlinger's  specimen  did  not  really 
belong  to  the  "  Clove  " — Eugenia  caryophyllata,  Thunb.,  but  his  collection  contains  so 
few  plants  of  the  further  East,  and  so  many  from  India  or  Ceylon,  that  I  have  come  to 
the  conclusion  that  it  is  most  probably  this  species,  for  which  Myrtus  caryophyllata, 
Linn,  is  given  "as  a  synonym  in  Fl.  Br.  Ind. 

12.  K  sylvestPis,  Wight;  Fl.  Br.  Ind.  ii.  493;  Bedd.  Fl.  Sylv.  cvii.;  Trimen 
Fl.  Ceyl.  ii.  175.     Vem.  Alubo,  Cingh. 

A  large  tree.    Bark  smooth,  yellowish-grey.    Wood  reddish-brown, 

moderately  hard.    Pores  moderate-sized  to  large,  often  subdivided, 

arranged  in  more  or  less  conspicuous  wavy  concentric  belts.  Medvllary 

rays  fairly  numerous,  fine,  bent  round  the  pores. 

Ceylon,  up  to  3000  ft. 

The  timber  is  used  in  housebuilding  and  for  cart-axles  and  ploughs. 

lbs. 

No.  1,  Ceylon  Collection,  new  (A.  Mendis) ^^ 
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13.  E.  calophyllifoUa,  Wight ;  FL  Br.  Ind.  ii.  494 ;  Bedd.  Fl.  Sylv.  cvu. 

An  evergreen  tree.  Ba^^k  \  in.  thick,  brown,  rough.  Wood  reddish- 
brown,  hard,  close-grained.  Pores  small,  often  subdivided,  in  groups 
in  loose  tissue,  the  groups  joined  into  wavy  concentric  bands. 
MedvUary  rays  very  line,  numerous  and  close. 

South  India:  "  sholas"  of  the  Nilgiris  above  6000  ft. 

This  tree  is  very  coDspicuous  in  the  Nilgiri  sholas,  having  a  rather  twisted  bole 
with  a  rounded  head  of  small  leaves,  in  appearance  like  the  *'  Kina  "  tree  of  Newera 
Ellia  in  Ceylon  (CcUophyUum  Walkeri).  The  wood  is  good  and  strong  and  used  for 
building.  The  Ceylon  plant  joined  with  this  by  Duthie  in  the  Fl.  Br.  Ind.  is  E, 
Fergusonif  Trimen. 

lbs. 

W4051.    Elk  Hill,  Ootacamund,  7500  ft.  (Gamble)      ....     45 

14.  E.  altemifolia,  Wight;  Fl.  Br.  Ind.  ii.  497 ;  Bedd.  Fl.  Sylv.  1. 198.  Vem. 
Manchi  moyadi^  mogi^  manchi  mogi,  movi^  Tel. 

A  large  tree.     Wood  dark  red,  hard,  close-grained.     Pores  small, 

rather  scanty,  joined  into  faint  concentric  banda     MedvUa/ry  rays 

very  fine,  numerous,  short,  showing  a  fine  silver-grain. 

Deccan  Hills ;  chiefly  in  the  Nallamallai  hills  of  Kumool  and  the  Veligondas  of 
Cuddapah  and  North  Arcot. 

An  important  tree,  the  timber  much  esteemed  and  in  considerable  demand  for 

building  purposes. 

lbs. 
D3937.     Cuddapah  Forests  (Higgens) 58 

15.  K  tetragona,  Wight ;  Fl.  Br.  Ind.  ii.  497 ;  Kurz  For.  Fl.  i.  484 ;  Gamble 
Daij.  List  40.    Vem.  Kenimay  chamlani,  Nep. ;  Sun&m^  Lepcha. 

A  large  evergreen  tree.  Wood  brownish-  or  olive-grey,  shining, 
hard.  Pores  moderate-sized,  numerous,  uniformly  distributed,  ovS 
and  subdivided.  MedvUary  rays  fine,  visible  on  a  radial  section,  in 
a  silver-grain. 

East  Himalaya  from  Nepal  eastwards  at  4-6000  ft.,  very  common  between  Kur- 
seong  and  Darjeeling ;  Ehasia  Hills,  Sylhet  and  hills  of  Upper  Burma. 

The  wood  is  occasionally  used  for  building  and  for  the  handles  of  tools,  but  chiefly 
for  charcoal. 

Ibe. 
E    682.    Sepoydura  Forest,  Darjeeliog,  5500  ft.  (Johnston)    .        .        .46 

E  1446.    Mishmi  Hills  (Griffith,  1836) — 

16.  E.  opereulata,  Roxb.  Fl.  Ind.  ii.  486 ;  Brandis  For.  Fl.  234 ;  Kurz  For.  Fl. 
i.  482;  Gamble  Darj.  List  40;  Trimen  Fl.  Ceyl.  ii.  179.  E,  nervosa,  DC;  Bedd.  Fl. 
Sylv.  cvi.  Vem.  Bai  Jdman,  paiman,  jamawa^  Hind. ;  FiaTiianthuti,  Dehra  Ddn ; 
Dugdugia,  Oudh  ;  Kiamoni^  Nep. ;  Jung  song ,  songnam,  Lepcha;  Boda  jam,  Mechi ; 
Topa,  K61 ;  Monisiajamu,  panapokif  Khond ;  Bata-damba,  kobo-mal,  Cingh. ;  Yethabye^ 
Burm. 

A  moderate-sized  evergreen  tree,  leaves  turning  red  in  the  cold 
season.  Bark  grey  or  light  brown,  rough,  with  irregular  hard  scales, 
leaving  cavities  when  they  exfoliate.  Wood  reddish-grey,  hard, 
rough.  Pores  small  to  moderate-sized,  often  in  radial  lines,  joined 
into  faint  concentric  bands.  Medullary  rays  very  fine,  closely  packed, 
very  numerous.  Numerous  minute  fine  dark  concentric  lines  visible 
on  a  transparent  section. 

Sub-Himalayan  forests  from  the  PuDJab  to  Assam,  ascending  to  3000  ft. ;  Eastern 
Bengal ;  Orissa  and  the  N.  Circars ;  Burma,  extending  north  to  Kachin  Hills ;  South 
India  and  Ceylon.    Common  in  grass  lands  in  Northern  ludia. 

A  conspicuous  tree,  uselul  in  rec)ottjiug  grasay  blanks  in  the  Sdl  and  mixed  forests 
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in  Northern  India.    The  wood  is  not  so  good  as  that  of  the  Jaman,  but  is  usefal  and 
employed  for  building  and  agricultural  implements.    The  fruit  is  eaten.    W  =  47  lbs. 

lbs. 

0    334.    Gorakhpur  (1868) 51 

E   584.    Khookloong  Forest,  Darjeeling  Terai  (Manson)        .        .        .51 

C  4214.    Ganjam  Forests  (Gamble) 43 

B   305.    Burma  (1867) 43 

Ceylon  Collection,  No.  8  (A.  Mendis) 45 

Nordlinger's  Sections,  vol.  9. 

17.  E.  Jambolana,  Lam.;  Fl.  Br.  Ind.  ii.  499;  Uoxb.  Fl.  lad.  i'.  484 ;  Bedd.  Fl. 
Sylv.  1. 197 ;  Brandis  For.  Fl.  233,  t.  30 ;  Kurz  For.  Fl..i.  485 ;  Gamble  Darj.  List  41 ; 
Talbot  Bomb.  List  95 ;  Trimen  Fl.  CeyL  ii.  179.     Vern.  Jdman,  jam,  'phalinda^ 
jamni,  phaldni,  pharenda,  phatmda.  Hind. ;   Jam,  Beng. ;   Jamo,  jambo,  kudijamu^ 
Driya ;   Fhoher,  taglang,  Lepcba ;    Chainbu^  Gdro ;    Kor-jam,  Mecbi ;    Jamu,  Ass. 
NavcUf  navvd,  nawar,  naga.  Tarn.;  NercUe,  Mysore;  Nanda^  nairvl,  nerlu,  Kan. 
Nasedu,  nairuriy  nareyr,  neredu,  Tel. ;    Naindi,  Gondi ;   Jambiil,  Mar. ;    Jambu 
Merwara;   Kodo,  kud^  Sonthal;   Kudch  K61;   Jamhun,  Oraon;  Lohudru,  Khond 
NeredUf  Keddi ;  Nerel,  Badaga;  MaJiadan,  mordan,  Ciugh. ;  Ztbri^  diaku^  kau,  Magh 
ThcUfyebyu,  Burm. 

An  evergreen  tree  usually  with  a  rather  crooked  stem  and  many 
branches.  Ba/rk  i  in.  thick,  light  grey,  with  large  patches  of  darker 
colour,  smooth,  with  shallow  depressions  caused  by  exfoliation.  Wood 
reddish-grey,  rough,  moderately  hard,  darker  near  the  centre,  no 
distinct  heartwood.  Anmud  rings  generally  marked  by  a  line  with 
few  or  no  pores.  Pores  moderate-sized  and  small,  numerous,  frequently 
oval  elongated  and  subdivided,  joined  together  in  wavy  concentric  belts 
of  loose  pale  tissue.  Medullary  rays  fine,  numerous ;  the  interval  between 
the  rays  less  than  the  diameter  of  the  pores,  round  which  they  bend. 

Throughout  India,  Burma  and  Ceylon ;  in  the  sub-Himalayan  tract  and  Lower 
Himalaya  from  the  ladus  eastwards,  ascending  in  Kumaon  to  5000  ft. ;  in  the  Nilgiris 
up  to  6000  ft. ;  often  cultivated  for  its  fruit  and  in  aveaues  and  topes. 

The  Jaman  is  chiefly  found  along  river-banks  and  in  the  forests  in  the  moister 
localities :  it  is  an  important  and  useful  tree  with  a  good  timber,  reproduces  well  and 
gives  a  good  shade.  It  is  easy  to  grow,  but  the  seed  must  not  be  kept,  as  it  very 
quickly  loses  its  power  of  germination.  It  is  perhaps  best  to  sow  it  at  site,  or  to  sow 
it  in  bftskets,  for  it  does  not  bear  transplanting  very  well,  certainly  not  without  the 
earth  around  the  roots.  It  is  one  of  the  best  of  the  avenue  trees,  and  if  the  cultivated 
varieties  with  large  fruit  are  used,  it  ought  to  be  made  a  source  of  some  profit.  It  is 
often  planted  near  temples  and  is  sacr^  to  Krishna.  The  fruit  is  astringent,  but  is 
not  at  all  bad  in  tarts  and  puddings. 

The  weight  of  the  wood,  according  to  Skinner,  No.  120,  is  48  lbs.  per  cubic  foot; 
according  to  Kyd  {Saljam  ?)  45  lbs. ;  the  average  of  the  specimens  (24)  gives  48  lbs. 
Skinner  gives  P  =  600,  Kyd  P  =  577.  The  wood  is  fairly  durable,  witness  five 
sleepers  laid  down  on  the  Oudh  and  Rohilkhand  railway  in  1870  and  taken  up  in 
1876,  which  were  found  lo  be  fairly  sound  and  not  touched  by  white  ants.  It  is  largely 
used  for  native  building  purposes,  posts,  beams  and  rafters  of  houses,  etc. ;  for  agri- 
cultural implements,  rice-mortars  and  carts,  and  for  well  work,  as  it  resists  the  action 
of  water  well.  It  gives  a  good  fuel.  Dr.  Leather  determined  its  calorific  power  as 
85*4  compared  with  carbon  100 ;  and  showed  that  1  lb.  of  the  wood  would  evaporate 
12-81  lbs.  of  water  at  212®  F.  His  analysis  gave :  moisture,  7*26  per  cent. ;  carbon 
and  other  organic  matter,  89*66  per  cent. ;  and  ash,  3'08  per  cent. 

It  is  one  of  the  trees  on  which  the  "  tdsar  "  silkworm  is  fed.  The  bark  has  been 
used  in  dyeing  and  tanning,  especially  combined  with  "  Mdnjit "  {Rahia  cordifclia)  and 
Gordn  (fieriops).  It  is  used  in  medicine  as  a  specific  for  dysentery.  Other  parts  of  the 
plant  are  also  used  in  native  medicine. 

The  scale  insect,  Aleurodes  Eugenice,  Mask.,  does  much  damage  to  its  leaves  in  the 
Deccau. 

The  var.  caryophylli/olia  is  recognized  by  its  acuminate  leaves  and  small  fruit, 
the  size  of  a  large  pea. 
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Ito. 

P  1192.    Madhopur,  Punjab  (F.  Halsey) 40 

P    452.    Ajmere 44 

0    527,535.    Dehra  Ddn  (O'Callaghan) 59  and  64 

0    209,  210,  211,  224,  239,  Garhwal  (1868) .        .        .        .        average  46 

0  2993.    Garhwal  (1874) 47 

0    875.    Mohan  Forest,  Kumaon  Bhabar  (Campbell)  .        .        .        .58 

0    337,  338.    Gorakhpur  (1868) 51  and  42 

C    195.    Mandla,  C.P.  (1870) 52 

C  1135.    Ahiri  Reserve,  Chanda,  C.P.  (R.  Thompson)  ....     56 

0  2761.    Mohanli  Reserve,  C.P.  (Brandis) 43 

C  1251.    Gumstir  Forests,  Ganjam  (Dampier) 57 

C  4212.  Ganjam  Forests  (wood  yellowish-brown)  (Gramble)  .  .  47 
E  664.  Rakti  Forest,  Darjeeling  Terai  (Manson)  ....  54 
E  2377,  3598.  Sivoke  Forest,  Darjeeling  Terai  (Gamble)  ...  44 
E  1396, 1958.    Chittagone  Hill  Tracts  (Chester)  ....    48 

E   413.    Sundarbans  (Richardson) — 

B3065.    Burma  (1862) 52 

No.  51,  Ceylon  Collection,  old ;  No.  88,  new  (Mendis)  .        .        .        .36 
Nordlinger's  Sections,  vol.  7  (Tab.  VIII.  2). 

18.  E.  Heyneana,  Wall. ;  Fl.  Br.  Ind.  ii.  500 ;  Talbot  Bomb.  List  95.    E.  sdHci- 
foliay  Wight ;  Bedd.  Fl.  Sylv.  cix. ;  Brandis  For.  Fl.  234.    Vern.  Fan  jamhul^  hedas. 
Mar. ;  Hendi,  Gbndi ;  Oambuy  Kurku ;  Oarakiida,  K<51 ;  Jamti,  Kharwar. 

A  large  shrub  or  small  tree  with  grey  bark.  Wood  similar  to  that 
of  E,  Jambolana,  but  pores  smaller. 

Western  Coast  in  the  Eonkan  and  N.  Kanara ;  Berar,  the  C.  P.  and  Chota  Nagpore ; 

Orissa  and  the  N.  Circars,  common  in  the  beds  of  rivers  and  along  streams. 

lbs. 

C2786.    Melghdt,  Berar  (Brandis) 38 

C  3439.    Ramundag  Res.,  Palamow,  Chota  Nagpore  (Gramble)       .        .    — 

In  this  latter  the  concentric  bands  are  more  prominent. 

Subgenus  3.    EUEUGENIA. 

19.  E.  braeteata,  Roxb.  Fl.  Ind.  ii.  490 ;  Fl.  Br.  Ind.  ii.  502 ;  Bedd.  Fl.  Sylv. 
ex.;  Trimen  Fl.  Ceyl.  ii.  182.  Vern.  HijuU  mendi,  Beng. ;  Sctgardbatna,  Uriya; 
Arivtta,  aramanda,  goragmtidi,  Tel. ;  Kaya,  venkcUikayaf  Tam. ;  Tembiliya,  Oingh. 

A  shrub  or  small  tree.  Bark  yellowish-grey,  smooth.  Wood 
hard,  close-grained,  grey.  Pores  small  and  extremely  small,  joined 
by  concentric  bands  of  white  tissue,  which  are  closely  packed.  Me- 
dullary rays  very  fine,  very  numerous. 

Forests  of  the  Coromandel  Coast,  in  Orissa,  the  Circars  and  Carnatic,  as  a  shrub ; 
Anamalai  Hills  up  to  3000  ft.  as  a  small  tree  (Bedd.);  coasts  of  Ceylon;  often 
ciQtivated  for  ornament. 

A  myrtle-like  shrub  with  white  flowers  and  red  berries,  very  common  at 
Striharikota,  near  Madras. 

C  3582.    Khurdha  Forests,  Orissa  (Gamble). 

20.  E.  kanarensis,  Talbot  in  Journ.  Bomb.  Nat.  Hist.  Soc.  xi.  236,  t.  4. 

A  large  tree.  Bark  smooth,  white.  Wood  dark  reddish-brown, 
very  hard.  Pores  small,  in  patches  of  pale  tissue  joined  by  very  fine, 
wavy,  concentric  but  interrupted  lines.  Medullary  rays  very  fine, 
numerous. 

Forests  of  Kanara  and  Travancore,  discovered  by  Talbot  on  the  Gairsoppah  Qh&i 

at  2000  ft. 

lbs. 

W4686.     Travancore  (Bourdillon) 64 
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No.  B  316,  Burma  (1867),  55  lbs.  per  cubic  foot;  Vern.  Thahye^  Burm.,  is  a  hard, 
cloflfr-gndned  red  wood,  with  small  pores  joined  into  concentric  bands,  and  fine, 
numerous  medullary  rays.    The  species  is  not  known. 

No.  E  2199,  Assam,  43  lbs.  per  cubic  foot,  with  wood  resembling  that  of  E. 
Jambdlana,  is  perhaps  E.  mang%foliay  Wall. 

No.  B  2292,  Andamans  (Col.  Ford,  1866),  56  lbs.,  is  a  moderately  hard,  compact 
grey  wood,  with  structure  similar  to  that  of  E,  Jamboloma,  It  may  be  either  E, 
clavifloray  Rozb.,  E,  zeylanica,  Wight,  or  E,  javanica,  Lamk. 

W  4583  (53  lbs.)  and  W  4599  (55  lbs.)  are  Travancore  woods  sent  by  Bourdillon 
without  specific  names.  They  are  deposited  in  the  Forest  Museum  at  Dehra  Dtin^ 
like  the  others. 

Tribe  in.    LECYTHIDEJ!. 
11.  BARRINGTONIA,  Forst. 

Contains  about  nine  species,  chiefly  from  Burma.  B.  speciosa,  Forst. ;  Fl.  Br.  Ind. 
u.  507;  Roxb.  Fl.  Ind.  ii.  636;  Bedd.  Fl.  Sylv.  cxii.;  Kurz  For.  Fl.  i.  496;  Trimen 
Fl.  CeyL  ii.  189 ;  Yem.  Ky^gyi^  Burm. ;  Boddd,  Andamans ;  Mudilla^  Cingh.,  is  an 
evergreen  tree  of  the  sea-shore  of  the  Andamans,  also  found,  but  scarce,  on  the  southern 
coast  of  Ceylon.  It  has  a  very  large  quadrangular  fruit,  which  is  carried  long  distances 
by  sea  and  thrown  up  on  the  Indian  shores.  Prain  says  it  is  common  on  Great  Coco,. 
Little  Andaman  and  Batti  Malv,  and  that  the  bark  is  used  as  a  fish-poison.  B,  ptero- 
carpa,  Kurz  For.  Fl.  i.  498 ;  Fl.  Br.  Ind.  iL  509 ;  Vern.  Ky^,  Burm.,  is  an  evergreen 
tree  of  the  tropical  forests  of  Pegu  and  Martaban.  Four  other  species  are  described  as 
found  in  Tenasserim,  viz.  B.  conoideaj  Griflf.,  B.  augusta,  Kurz,  B.  Helferi,  Clarke,  and 
B,  macrostachyaf  Kurz  (including  B.  pendtda,  Kurz).  B.  zeylanica,  Gardn. ;  Fl.  Br. 
Ind.  ii.  508 ;  Trimen  Fl.  Ceyl.  ii.  190 ;  Vern.  Ooda-middla,  Cingh.,  is  a  rare  endemic 
tree  of  the  S.  Ceylon  coast. 

Wood  soft.  Pores  small,  in  short  radial  lines  between  the  numerous 
broad,  or  moderately  broad,  medidlary  rays, 

1.  B.  racemosa,  Blume ;  Fl.  Br.  Ind.  ii.  507 ;  Roxb.  Fl.  Ind.  ii.  634 ;  Bedd.  FL 
Sylv.  cxii. ;  Kurz  For.  Fl.  i.  496 ;  Talbot  Bomb.  List  95 ;  Trimen  Fl.  Ceyl.  ii.  189. 
Vern.  Nivdr^  Mar. ;  Kumia,  Beng. ;  Samudra,  cuddapah,  Tam. ;  Samstravddi,  Mai.  ^ 
IHya  middla^  Cingh. ;  Eye,  Burm. 

A  moderate-sized  evergreen  tree.  Wood  white,  very  soft,  porous. 
Pores  small  and  moderate-sized,  numerous,  uniformly  distributed. 
Medullary  rays  moderately  broad,  long,  equidistant. 

Western  Coast,  coast  of  the  Sundarbans,  the  Andaman  Islands  and  Ceylon.  It  is 
mentioDed  from  Assam  by  G.  Mann  in  Assam  Forest  Report,  1874-75.  Vern.  Kum- 
ringah^  Ass.,  but  B,  acutangula  may  have  been  meant. 

Skinner,  No.  21,  gives  W  =  53  lbs.  ^?)  per  cubic  foot,  aod  P  =  819 ;  he  also  says 
the  wood  is  used  for  house  and  cart-building,  and  that  it  has  been  tried  for  ridlway 
sleepers.  All  this  is  unlikely,  so  it  is  probable  that  he  had  not  got  the  right  identifica- 
tion. There  is  no  reason  to  doubt  Kurz'  specimen,  as  if  any  one  knew  the  tree,  he 
did,  and  his  collections  were  all  personally  made ;  so  that  the  idea  of  the  wood  being 
"  strong  and  serviceable,"  repeated  by  various  authorities,  requires  some  further  investi- 
gation. Heinig,  in  the  "Sundarbans  Working  Plan,"  says,  "wood  white,  soft,  used 
'only  for  firewood."  It  is  a  handsome  tree,  and  is  planted  in  and  about  Colombo  for 
ornament.  n^ 

B  1993.    Andaman  Islands  (Kurz,  1866) 27 

2.  B.  acutangula,  Gaertn. ;  Fl.  Br.  Ind.  ii.  508 ;  Roxb.  Fl.  Ind.  ii.  635 ;  Bedd.  FL 
Sylv.  t.  204 ;  Brandis  For.  Fl.  235 ;  Kurz  For.  Fl.  i.  497 ;  Talbot  Bomb.  List  95 ; 
Trimen  Fl.  Ceyl.  ii.  191.  Vern.  IjcUy  samundar  phul,  pannidri,  ingar,  Hind. ;  Injdr, 
panniha,  Gudh ;  ffijdl,  samundar ^  Beng. ;  Einjolo,  hinjolo,  hinjara^  tlriya ;  Hendoly 
Ass. ;  KanapOj  hatta,  kurpdy  kadamic,  Tel. ;  Piwar,  tivar,  inglij  Mar. ;  Ijar,  Monghyr  i 
Saprung^  Kol ;  Atta  pira^  Mai. ;  Adampu,  Tam. ;  Ela  midella,  Cingh. ;  Kyhii^  Burm. 

A  moderate-sized  evergreen  tree.  Bark  J  in.  thick,  dark  brown, 
rough.  Wood  white,  shining,  soft,  even-grained.  Pores  small,  oftfti^ 
subdivided  or  in  radial  groups  between  the  broad  axid  N^rj  Vtoi^^ 
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rarely  fine  and  moderately  broad,  long  medvZlary  rays,  which  form 
the  greater  part  of  the  wood,  and  show  a  handsome  silver-grain  on  a 
radial  section. 

Sub-Himalayan  tract  from  the  Jumna  eastwards;  Oudh,  Bengal,  Central  and  South 
India;  Ceylon;  Burma;  always  in  swampy  places  or  on  the  banks  of  streams. 

A  conspicuous  tree  from  its  long  pendent  racemes  of  pink  tasselled  flowers.  The 
wood  is  more  durable  than  it  seems  at  6rst  sight;  it  is  used  for  boat-building, 
well-work,  carts,  rice-pounders,  and  by  cabinet-makers.  If  cut  so  as  to  show  the 
silver-grain  to  the  best  advantage,  it  would  make  good  furniture,  as  it  apparently  does 
not  warp  much,  if  so  cut.  The  bark  is  used  to  intoxicate  fish,  also  for  tanning ;  and, 
as  well  as  the  leaves  and  fruit,  in  native  medicine.  Beddome  says  the  wood  turns 
black  when  buried  in  mud. 

Weight:  Skinner,  No.  20,  gives  56  lbs.;  while  Kyd's  experiments  (Stravadium 
acutangtUum)  give  only  39*3  lbs.  The  specimens  give  32  to  46,  average  39  lbs. 
Benson's  experiments  with  bars  of  Burma  wood  3  ft.  x  1*4  in.  x  1*4  in.  gave  P  =  648 ; 
Skinner  P  =  863,  while  Kyd's  experiments  on  Assam  wood  in  bars  2  ft.  x  1  in.  x  1  in. 
gave  P  =  316. 

lbs. 

0  4524.    Forest  School  Garden,  Dehra  Diin  (Gamble)   ....  32* 

C  3470.    Saranda  Forests,  Chota  Nagpore  „         ....  — 

C  1132.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .  — 

B    814.    Burma  (Ribbentrop) 46 

B4899.    Minbu,  Burma  (Caltbrop) 40 

Nordlinger's  Sections,  vol.  10  (Tab.  VIII.  3). 

B  5045  from  Bassein,  and  B  5056  from  Thongwa,  Burma,  have  been  received  as 
B,  pterocctrpa,  Eurz.  They  have  a  hark  i  in.  thick,  light  brown,  smooth  at  first, 
afterwards  shallowly  vertically  cleft.  Wooa  as  in  B.  acutangula,  but  darker-coloured 
and  with  the  pores  a  little  larger.    They  probably  belong  to  that  species. 

12.  CAREYA,  Roxb. 

Besides  the  species  described,  C.  sphcerica,  Roxb.  Fl.  Ind.  ii.  636 ;  Fl.  Br.  Ind.  ii. 
511 ;  Eurz  For.  Fl.  i.  500,  is  a  large  deciduous  tree  of  the  Chittagong  Hills ;  and  (7. 
herhacea,  Roxb.  Fl.  Ind.  ii.  638 ;  Fl.  Br.  Ind.  ii.  510 ;  Brandis  For.  Fl.  237 ;  Gamble 
Darj.  List  41 ;  Vern.  Bhooi  dalim,  Beng. ;  Chuuua,  Nep.,  is  a  small  undershrub  of 
grass  lands  in  Bengal,  Oudh  and  the  Central  Provinces,  generally  bringing  out  its 
beautiful  pink  flowers  in  April,  and  best  after  the  grass  has  been  burnt  by  jungle  fires. 

1.  C.  arbOPea,  Roxb.  Fl.  Ind.  ii.  638 ;  Fl.  Br.  Ind.  ii.  511 ;  Bedd.  Fl.  Sylv.  t.  205 ; 
Brandis  For.  Fl.  236;  Eurz  For.  Fl.  i.  499;  Gamble  Darj.  List  41.  Vern.  Kumbi, 
kuvribhj  khumbi.  Hind.;  PilUf  Banda;  Gurnar^  Mandla,  Balaghdt;  Kumri,  Chhind- 
wara;  Gumma/r^  Gondi;  Boktok,  Lepcha;  Bamhel,  Gdro;  Ijary  Monghyr;  KHmbi^ 
Uriya;  KumhS,  Ehond;  AsundOi  E<51;  Kum^  Bhumij;  Budatare,  Eoya;  Darepi, 
Reodi;  Ayma,  paUae,  j>ootartammi,  Tam. ;  Bvdd-dumiiy  huda  darini,  dudippi^  TeL; 
Kumbia,  knha,  Mar. ;  KavcU,  gatd,  ganjal^  Ean. ;  Fera^  udu,  Mai. ;  Foyn,  Trav.  Hills ; 
GaviUdUy  Mysore;  Baribwe,  Burm.;  Kabooay,  Taleiog;  Tagooyi,  Earen;  Kdhattat 
Oingh. 

A  large  deciduous  tree,  leaves  turning  red  in  the  cold  season. 
Ba/rk  J  in.  thick,  dark  grey,  with  vertical  and  diagonal  cracks, 
exfoliating  in  narrow  flakes ;  inner  substance  reddish,  fibrous.  Wood 
moderately  hard :  sapwood  whitish,  large ;  heartwood  dull  red,  some- 
times claret-coloured,  very  dark  in  old  trees,  even-grained.  Pores 
oval,  moderate-sized  to  large,  subdivided,  wavy  on  a  vertical  section. 
MedvZlary  rays  numerous,  fine,  equidistant  and  uniform ;  the  space 
between  two  consecutive  rays  less  than  the  diameter  of  the  pores, 
round  which  they  bend.  Across  the  medullary  rays  are  numerous 
very  fine  transverse  bars,  not  easily  seen  except  on  a  thin  section. 

Throughout  India,  in  moist  forests  and  in  ravines  and  valleys,  scarce  in  the  dry 
mixed  forests;  sometimes  alone  in  grass  lands.    It  U  found  in  the  sub-Himalayan 
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tract  fh>in  tbe  Jumna  eastwards  to  Assam,  the  Kbasia  Hills  and  Eastern  Bengal; 
throughout  Burma  in  mixed  forests;  throughout  Central,  Western  and  Southern 
India;  in  the  moist  regions  of  Ceylon  up  to  5000  ft,  and  especially  on  exposed 
**  patana  **  land. 

This  is  an  important  tree  with  a  fine  wood  which  is  too  much  neglected.  It  la 
common  in  Sil  forests,  and  is  conspicuous  by  its  large  leaves.  It  is  a  good  ornamental 
tree  for  avenues  and  gardens.  In  suitable  places  it  grows  to  a  large  size,  but  in 
savannah  or -patana  lands  it  remains  stunted  and  poor. 

The  weight  and  transverse  strength  of  the  wood  have  been  determined  by  the 
following  experiments : — 


«3 

*i 

Experiment  by  whom 
conducted. 

Year. 

Wood  whence 
procured. 

No.  of< 
perlmeD 

Size  of  scantling. 

Ibe. 

Value  of  P. 

ft.      in.        in. 

Wallich     . 

Goalpara 

43 

Adrian  Mendis 

1855 

Ceylon 

38 

— 

B.  Thompson    . 

1869 

Central  Provinces 

— 

60 

Skiimer,  No.  38 

1862 

South  India 

50 

870 

Benson 

— 

Burma 

3  X  1-4  X  1-4 

47 

929 

Biandis,  No.  52,  53  . 

1862 

iJ 

— 

55 

w                        •           • 

1864 

>* 

4 

3x1     X  1 

60 

880 

»» 

»» 

»> 

5 

2x1     X  1 

51 

655 

Kyd 

1831 

Assam 

1 

2x1     X  1 

61 

670 

Commt.  Dept.  . 

Moulmein 

50 

950 

Boordillon 

1896 

Travanoore 

65 

562 

Specimens  examined 

1878-99 

See  list  below 

16 

53 

""^ 

The  wood  is  durable ;  the  specimens  brought  by  Dr.  Wallich  from  Tavoy  in  1828, 
and  that  brought  from  the  Mishmi  Hills  by  Dr.  Griffith  in  1836,  were  quite  sound  on 
being  cut  up,  though  they  had  been  stored  for  so  long  in  Calcutta.  The  wood  is  little 
used  except  for  agricultural  implements.  Eurz  says  it  is  used  in  Burma  for  gim- 
stocks,  house-posts,  planking,  carts,  furniture  and  cabinet-work.  Heinig  says  that  it 
is  sold  in  the  Andamans  as  a  second-class  wood,  squaring  up  to  30  ft.  with  2  ft.  sidiog, 
but  is  difficult  to  season.  It  stands  well  under  water.  Fuzes  made  from  its  bark  are 
used  to  make  slow-matches.  Its  bark  gives  a  good  fibre  for  coarse,  strong  cordage, 
and  is  used  in  native  medicine  as  an  astringent.  Careya  is  one  of  the  trees  most 
subject  to  the  attacks  of  the  defoliating  Lyman triid  moth,  Dasychira  Thwaitesiiy  Moore» 

Ibe. 

0  208,  228.     Garhwal  (1868) 53 

O   1479.    Kheri,  Oudh 59 

C   1131.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .        .58 
C  2747.    Moharli  Reserve    „  „        (sapwood)  (Brandis)      .        .    37 

E     624.    Rakti  Forest,  Darjeeling  Terari  (Bonham-Carter)    ...     48 
E  2378.    Sivoke    „  „  „      (Gamble)       ....    51 

E  1441.    Mishmi  Hills  (Griffith,  1836) 66 

B  2703,  2685,  2710.    Tavoy  (Wallich,  1822)         ....      59,  56,  51 

B   2228.    Andaman  Islands  (Col.  Ford,  1866) 55 

B  3147.  „  „       (Home,  1874) 56 

D  4003.     Cuddapah  (Higgens) 60 

W4194.    Cochin  (Kohlhoff) 57 

No.  41,  old,  58,  new,  Ceylon  Collection  (A.  Mendis)       .        .        .        .38 
Nordlinger's  Sections,  vol.  10. 

13.  PLANCHONIA,  Bl. 

1.  P.  littoralls.  Van  Houtte;  Fl.  Br.  Ind.  ii.  511.    P.  validay  Blume;  Kurz  For. 
FL  i.  500.     Vem.  Banhwe-ni,  Burm.;  Baila  ddj  And. 

An  evergreen  tree.  Wood  reddish-brown,  with  yellow  specks, 
very  hard,  close-grained.  Pores  moderate-sized  and  large,  often  sub- 
dividedy  in  rounded  and  elongated  patches,  whicVv  ai^  ^Qitck&\iYccL^»» 
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joined  by  narrow,  undulating  bands  of  softer  tissue.     MedvMary  rays 

very  fine,  numerous,  bending.     The  pores  are  frequently  filled  by  a 

yellow  substance,  and  are  prominent  on  a  vertical  section. 

Evergreen  coast  forests  of  the  Andaman  Islands. 

Weight :  the  specimens  give  61  to  64  lbs.  per  cubic  foot ;  Bennett  gives  56  lbs.  aad 
P  =  600.    A  valuable  wood,  which  should  be  oetter  known ;  it  seasons  well  and  takes 

a  fine  polish. 

Ibe. 

B    514.    Andaman  Islands  (Genl.  Barwell) 64 

B  2495.  „  „       (Home,  1874,  No.  7,  Youaygyee) .        .        .61 


Order  XLIX.    MELASTOMACEiE. 

An  Order  containing  13  Indian  genera  of  shrubs  or  small  trees.  They  are  chiefly 
found  in  South  India  or  Tenasserim.    They  belong  to  five  Tribes,  viz. — 

Tribe     I.  Osbeckiese Osbeckia,  Otanthera,  Melastoma. 

„      II.  Oxyspore® Oxyspora,  Kendrickia,  Allomor- 

phia,    Blastus,    Ochthocharis, 
Anerincleistus. 

„    m.  Medinille® Anplectrum,  Medinilla. 

„    IV.  AstroniesB Ptemandra. 

„      V.  MemecylesB Memecylon. 

Among  these  genera  only  one  is  of  any  forest  importance,  viz.  Memecylon^  and  even 
that  only  contains  shrubs  or  small  trees  giving  scarcely  anything  but  fuel,  though  that 
is  of  the  best  quality. 


1.  OSBECKIA,  Linn. 

A  genus  containing  a  number  of  shrubs  and  herbaceous  plants  with  handsome, 
large,  usually  purple  or  crimson  flowers.  They  are  conspicuous  plants,  and  some  of 
them  are  shrubs  of  fair  size  but  of  no  forest  importanee.  0.  buxifolia.  Am. ;  Trimen 
Fl.  Geyl.  ii.  197,  is  a  large  round  bush  of  interesting  appearance,  being  very  woolly 
4ind  bearing  small  hard  leaves  and  purple  flowers.  It  is  common  round  the  summit  of 
Pedrotallagalla  in  Ceylon. 

1.  0.  erinita,  Benth. ;  Fl.  Br.  Ind.  ii.  517 ;  Gamble  Daij.  List  41.  Vem.  Number, 
Lepcha. 

A  shrub.      Ba/rk  greyish-brown,   smooth.      Wood  light  brown, 

moderately  hard.    Anntud  rings  marked  by  a  white  line  and  more 

numerous   pores.     Pores  moderate-sized,   scanty.      MedvUary  rays 

crooked,  fine,  the  distance  between  the  rays  equal  to  the  diameter  of 

the  pores. 

Eastern  Himalaya  and  Khasia  Hills  at  4-8000  ft. 
A  very  pretty  shrub,  common  about  Darjeeling. 

E  3310.    Darjeeling,  6000  ft.  (Gamble). 

2.  OTANTHERA,  Blume.  Two  shrubs  of  small  size :  0.  rmluccana,  Bl. ;  PL  Br. 
lad.  ii.  522  (0.  hracteatay  Korth. ;  Eurz  For.  Fl.  i.  502)  of  Tenasserim;  and  0,  ntco- 
ixirensisy  Teysm.  and  Binn.  of  the  Nicobar  Islands. 

3.  MELASTOMA,  Linn. 

Shrubs.  Four  species.  M,  imbricatum,  Wall,  is  a  large  shrub  of  Eastern  Bengal, 
nnd  M.  ffoutteanum,  Naud.,  a  bushy  shrub  of  the  eastern  slopes  of  the  Pegu  Yoma  and 
of  Tenasserim. 

1.  M.  malabathrieum,  Linn. ;  FL  Br.  Ind.  ii.  523 ;  Boxb.  FL  Ind.  ii.  405 ;  Kurz 
J'^or.  FL  L  503 ;  Gamble  Darj.  List  41 ;  Talbot  Bomb.  List  96 ;  Trimen  FL  CeyL  ii. 
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199.    The  Indian  Kbododendron.    Vern.  ChouUsy,  Nep. ;  Tun^hramf  Lepcha ;  Shaptiy 
tunka^  Mecbi ;  Fhutuka^  Ass. ;  FalorS,  Mar. ;  Maha-bauntiya,  Cingh. ;  Myetpy^,  Burm. 

A  large  shrub.  Bark  reddish-brown,  thin,  smooth.  Wood  mode- 
ntely  htuxl,  light  brown,  with  medullary  patches.  Pores  moderate- 
sused,  often  in  concentric  groups  and  suiTOunded  by  pale  tissue. 
MedvUary  raya  short,  fine  to  moderately  broad,  numerous,  unequally 
distributed. 

Throughout  India,  Burma  and  Ceylon,  up  to  6000  ft.,  chiefly  near  watercourses, 
Imt  not  in  the  dry  region  of  the  Punjab,  Sind,  Bajputana  and  the  Deccan. 

A  handsome  shrub  with  large  red-purple  flowers.  It  is  probably  the  Lutki  bush 
<IQ  which,  according  to  Mr.  Brownlow  of  Cachar  (Joum.  of  the  Agri-Hort.  Soc.  of 
OaleuHa%  the  silkworm  Attaeua  Atlas  is  often  found,  aud  fed  on  which  it  gives  a  very 
white  silk.    E.  Stack  mentions  it  as  a  food-plant  of  Antheraoa  Faphia. 

E  3276.    Borojhar  Reserve,  W.  Dtiars  (Gamble). 

2.  M.  normale,  Don ;  PI.  Br.  Ind.  ii.  624 ;  Kurz  For.  Fl.  i.  504. 

A  large  shrub.     Wood  similar  to  that  of  M.  rnalahathricv/m,. 

East  Himalaya,  from  Nepal  to  Assam,  at  2-6000  ft. ;  Khasia  Hills,  Shan  Hills 
•ad  hill  forests  of  Martaban  up  to  6000  ft 

E  3666.    Kinkinpting  Forest,  Darjeeling,  3000  ft.  (Gamble). 

4.  OXYSPORA,  DC. 

Large  shrubs.  Three  species.  0.  vagans^  Wall.,  and  0.  cernuo,  Triana,  are  found 
in  the  Mishmi  Hills,  Khasia  Hills  and  CMttagong. 

L  0.  panieulata,  DC ;  FL  Br.  Ind.  ii.  626 ;  Gamble  Daij.  List  41. 
A  large  handsome  shrub  with  red  flowers.  Bark  reddish-brovm, 
thin.  Wood  light  reddish-grey,  moderately  hard,  with  dark  brown 
medullary  patches.  Pores  small  to  moderate-sized,  scanty,  often  in 
short  radial  lines.  MeduUa/ry  rays  fine,  short,  numerous,  not  straight. 
Concentric  bands  of  soft  tissue,  often  interrupted,  prominent. 

East  Himalaya  from  Nepal  eastwards,  at  3-7000  ft. ;  Khasia  Hills,  at  3-6000  ft., 
▼ery  common. 

E  3419.    Lebong,  Darjeeling,  6000  ft.  (Gamble). 

5.  KENDRICKIA,  Hook.  f.  K.  Walkeri,  Hook.  f. ;  Fl.  Br.  Ind.  ii.  526  ;  Trimen 
Fl.  Ceyl.  ii.  200,  is  a  scandent  epiphytic  shrub  of  the  Anamalai  Hills  in  South  India 
and  the  lower  hills  of  Ceylon!  Trimen  says  it  is  "  a  very  lovely  plant  when  in  flower, 
*  the  mode  of  climbing  being  precisely  like  that  of  ivy." 

6.  ALLOMORPHIA,  Blume.  Two  species.  A.  umbellulata,  Hook.  f. ;  Fl.  Br.  Ind. 
ii.  627 ;  Kurz  For.  Fl.  i.  606,  of  the  Andamans  and  Mergui  Archipelago,  and  A*  A»s- 
pida^  Kurz,  of  the  forests  of  Martaban,  both  evergreen  shrubs. 

7.  BLASTUS,  Lour.  B,  cochinchinensis,  Lour. ;  Fl.  Br.  Ind.  ii.  628,  is  a  shrub  of 
Assam  and  Eastern  Bengal. 

8.  OCHTHOCHARIS,  Blume.  0.  Javanica,  Blume ;  Fl.  Br.  Ind.  ii.  528 ;  Kurz 
For.  Fl.  i.  507,  is  a  low-branched  evergreen  erect  shrub  of  Tenasserim. 

9.  ANERINCLEISTUS,  Korth.  Two  species.  A.  Hdferi,  Hook.  f.  and  A.  Qrif- 
fithii.  Hook,  f.;  Fl.  Br.  Ind.  iL  629;   Kurz  For.  Fl.  i.  607,  both  large  shrubs  of 

Tenasserim. 

10.  ANPLECTRUM,  A.  Gray.  A,  glaucum,  Triana ;  Fl.  Br.  Ind.  ii.  646  (-4.  cyano- 
earpumy  Kurz  For.  Fl.  i.  608),  is  an  evergreen  half  scandent  shrub  of  the  forests  oC 
Martaban  and  Tenasserim. 


868  A  MANUAL  OF  INDIAN  TIMBERS 

11.  MEDINILLA,  Gaud. 

Several  shrubsi  usually  epiphytic,  with  showy  flowers. 

1.  M.  himalayana,  Hook  f. ;  Fl.  Br.  Ind.  ii.  549. 

An  epiphytic  shrub.    Bark  light  brown,  corky.     Wood  soft,  grey. 

Pores  very  small,  scanty.     MedvMary  rays  numerous,  very  fine,  of 

light  colour. 

Sikkim  Himalaya  and  the  Khasia  Hills  at  3-6000  ft.,  where  also  M,  mhicunda,  Bl. ; 
Gamble  Daij.  List  42,  is  found. 

E  3666.    Rissoom,  Darjeeling  Hills,  6000  ft.  (Gamble). 

The  wood  of  M.  ruhicunduj  Bl.  is  similar  but  rather  harder  and  of  a  yellowish-red 
colour.    (Khasia  Hills — ^Kew  Museum  (J.  D.  Hooker).) 

12.  PTERNANDRA,  Jack. 

P.  capitdlaia.  Jack ;  Fl.  Br.  Ind.  ii.  551 ;  Eurz  For.  Fl.  i.  509,  is  an  evergreen 
shrub  of  Tenasserim,  said,  in  Fl.  Br.  Ind.,  to  be  doubtfully  distinct  from  the  following. 

1.  P.  CSBFUleseens,  Jack ;  Fl.  Br.  Ind.  ii.  551 ;  Kurz  For.  Fl.  i.  509. 
An  evergreen  small  tree.  Wood  light  brown,  soft  to  moderately 
hard,  with  scattered,  small,  very  numerous  patches  of  (apparently) 
bast  tissue  through  which  the  medullary  rays  pass,  and  which,  on  a 
vertical  section,  resemble  the  pores.  Pm^es  small,  irregular,  scattered. 
Medullary  rays  very  fine,  numerous,  regular. 

Tenasserim  in  Burma ;  Straits  Settlements. 
Singapore — Kew  Museum  (Ridley,  1897). 

13.  MEMECYLON,  Linn. 

A  large  genus,  the  description  of  the  species  of  which  has  proved  difiicult  to  most 
botanists  who  have  studied  it.  C.  B.  Clarke,  in  Fl.  Br.  Ind.,  admits  that  he  had  diffi- 
culty in  distinguishing  many  of  the  species,  so  that  under  M,  edule,  Roxb.  he  has 
included  several  forms  which  other  botanists  like  Kurz  and  Trimen  have  recognized  as 
species.  In  this  work,  which  is  not  one  of  critical  descriptive  botany,  it  will  be  best 
simply  to  adhere  to  the  Fl.  Br.  Ind.  and  not  to  attempt  the  subdivision  of  the  species 
edale.  The  Fl.  Br.  Ind.  describes  35  species,  of  which  no  less  than  21  are  from  Ceylon, 
15  of  them  endemic;  9  species  are  South  Indian,  3  of  Eastern  Bengal  and  10 
Burmese.     With  few  exceptions,  the  Ceylon  species  are  uncommon  and  unimportant. 

M.  ^rrawdc,  Retz ;  Fl.Br.  Ind.  ii.  557;  Trimen  Fl.  Ceyl.  ii.  221;  Vern.  Dodan- 
tuennOf  dedi-kaha,  Cingh.,  is  a  lar^e  shrub  or  small  tree  with  smooth  grey  bark  found 
in  Ceylon,  but  also  extending  to  Eastern  Bengal  and  Burma.  M.  ainabile,  Bedd.  is  a 
hmall  tree  of  the  Ghdts  of  S.  Kanara.  M.  paudflorum,  Blunie;  Kurz  For.  Fl.  i. 
514,  is  a  tree  of  Chittagong,  Tenasserim  and  the  Andamans.  M,  Eeyneanum,  Benth. 
is  a  tree  of  South  India  and  Ceylon,  as  is  also  M,  angmti/olium,  Wight.  They  are 
all  ornamental  plants  usually  with  bright  blue  small  flowers  in  clusters. 

Wood  very  hard,  close-grained,  brown.     Pores  small,  in  irregular 
groups.     MedvMary  rays  many,  extremely  fine  to  fine. 

1.  M.  edule,  Roxb.  Cor.  PI.  t.  82 ;  Fl.  Br.  Ind.  ii.  563 ;  Bedd.  Fl.  Sylv.  cxiii. ; 
Kurz  For.  Fl.  i.  512 ;  Roxb.  Fl.  Ind.  ii.  260 ;  Talbot  Bomb.  List  97-^nduding 
M,  umbellatum,  Burm.;  Bedd.  Fl.  Sylv.  t.  206;  Trimen  Fl.  Ceyl.  ii.  216;  also  M.  capi- 
tdlatum,  Linn. ;  Trimen  Fl.  Ceyl.  ii.  222,  t.  41.  Vern.  Nirdsa,  Uriya ;  Alii,  Tel. ; 
Anjun,  anjunif  kurpay  Bombi^ ;  Udatallij  Kan. ;  Kaya,  kassau,  Tam. ;  Kora-hahaj 
weli'kaha,  dodan-kaha,  Cingh. 

A  small  tree.    Bark  thin,  light  brown,  corky,  narrowly  cleft  verti- 
cally.    Wood  light  brown,  very  hard,  close-grained.     Pores  smaU,  in 
groups  of  soft  tissue  roughly  connected  in  a  concentric  pattern,  and  so 
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showing  belts  of  dark  and  light  colour.    Medullary  rays  of  two  kinds, 
the  larger  fine  and  short,  the  smaller  extremely  fine. 

Forests  of  the  Coromandel  coast  from  Orissa  southwards ;  also  those  of  the  Malabar 
coast  from  the  Konkan  southwards ;  the  Deccan ;  Ceylon ;  Burma. 

It  is  belieyed  that  all  the  specimens  examined  belong  to  M,  edxdey  var.  typica^  and 
none  to  M,  wmhdlatum  and  3f.  capiteHatum^  which  I  believe  to  be  distinct  species,  as, 
although  it  may  be  difficult  to  find  good  separating  characters  from  the  flowers  and 
fruity  Sie  plants  in  actual  growth  differ  considerably.  The  wood  of  all  is  an  exceUent 
fuel,  and  makes  good  charcoal ;  it  is  also  used  for  house-posts  in  the  Deccan  and 
Garnatic  It  is  an  important  constituent  of  the  Camatio  dry  evergreen  forests,  and 
even  in  the  sandy  forests  of  Point  Calimere  in  Tanjore  it  gives  an  excellent  coppice 
growth. 

lbs. 

C  3561.    Khurdha  Forests,  Orissa  (Gamble) 60 

C  3829.    Kurcholy  Forests,  Ganjam      „  — 

D  3939.    Striharikota,  Nellore  (Gamble) 68 

W4632.  Travancore  (Bourdillon) .        ........  56 

Ceylon  Collection,  No.  153  (new)  (Mendis)  is  called  M,  capiteUatum.  It  has  a 
rather  different  structure,  the  pores  not  being  in  groups  bat  singly,  and  the  wood  softer. 

2.  M.  amplexleaule,  Koxb.  Fl.  Ind.  ii.  260 ;  Fl.  Br.  lod.  iL  559 ;  Talbot  Bomb. 
List  97 ;  var.  meUabaricaf  Clarke.    Vern.  Limba,  Mar. ;  Locundi,  limbtoli,  Kan. 

A  small  tree.    Bark  brown,  very  thin,  peeling  off  in  long  narrow 

flakes.     Wood  greyish-brown,  very  hard,  close-grained.    Pores  small, 

in  groups  (clouds  !)  more  or  less  concentrically  arranged.    Medullary 

rays  few  fine  and  many  very  fine. 

Forests  of  the  Nilgiris  and  other  hills  of  S.  India  at  4-6000  ft. 
Common  and  coospicuous  from  its  bright  blue  flowers,  this  well-marked  species 
affects  rather  damp  sholas.    The  wood  is  only  used  for  fuel. 

lbs. 
W  3728.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 65 

W  4285.    Hulikal        „        5000  ft.        „  65 

Order  L.    LYTHSACEJE. 

Nine  genera,  all  belonging  to  the  Tribe  Lythbe^e,  viz.  Woodfordia,  Pemphis,  Law- 
sonia,  Crypteronia,  Lagerstromia,  Duabanga,  Sonneratia,  Punica  and  Axinandra. 
Some  of  the  genera,  like  Lagerstromia,  Duabanga  and  Sonneratia,  contain  trees  of 
forest  importance  and  giving  valuable  woods.  That  of  the  Jarul  or  Pyinma  {Lagev' 
stromia  Flos-Beginas)  is  one  of  the  finest  of  Indian  timbers,  and  those  of  several  other 
Lagerstromias  are  nearly  as  good.  Duabanga  has  a  useful  soft  wood.  Many  of  the 
trees  of  the  Order  are  exceedingly  ornamental. 

Lagerstromia  is  characterized  by  pores  of  various  sizes,  joined  by 
loose  tissue  forming  more  or  less  concentric  bands.  The  other  genera 
have  mostly  softer  woods,  with  pores  in  radial  lines.  In  all,  meduUitry 
rays  fine,  regular,  numerous. 

1.  WOODFORDIA,  Salisbury. 

1.  W.  floribunda,  Salisb. ;  Fl.  Br.  Ind.  ii.  572 ;  Brandis  For.  Fl.  238 ;  Gamble 
Daij.  List  42 ;  Talbot  Bomb.  List  98 ;  Trimen  FL  Ceyl.  ii.  226.  W.  tomentosa,  Bedd. 
Fl.  Sylv.  cxvii.  W,  frtUicom,  Kurz  For.  Fl.  i.  518.  Orxslea  tomentoaa,  Boxb.  Fl. 
Ind.  ii.  233.  Vern.  Ddxvi^  thawi,  santha,  dhaula.  Hind. ;  Qui  daur,  Eangra ;  Dhaif 
dkuiyoj  dhatUOf  Kumaon ;  Bhiuti,  Oudh ;  Dhuvi^  mrtdri^  C.P. ;  Pitta^  petisurali, 
4ttrlevli,  Grondi ;  Khinni,  dhi,  dhin,  Kurku ;  Dahiri,  laldairo^  Nep. ;  Chungkyek  dum^ 
Lepcha ;  JaUko^  dhaiiko^  harwariy  Uriya ;  Jargi^  Tel. ;  PhtUsatti^  dayti^  dhaiphal, 
Mar. ;  Datti^  Bhil ;  Dhauri^  dowari,  Bombay ;  Daor^  dhin,  Berar ;  Icha,  K61,  Sonthal ; 
Dadkii  Bhumij  ;  Pota  helurif  Khond;  Kerani^  Palkonda;  Jajiy  Reddi;  MaUtta, 
Ciogh. ;  Yetkyi^  Burm.  (Ghindwin) ;  Paule^  Burm.  (Mogauug). 
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A  large  deciduous  shrub  with  much-fluted  stem.  Baric  exceedingly- 
thin,  grey,  peeling  off  in  thin  scales.  Wood  reddish- white,  hard,  close- 
grained;  often  several  annual  rings  of  hard  wood,  alternating  with  a 
layer  of  bast  tissue,  and  then  more  rings  of  wood  irregularly  disposed. 
Pores  small,  uniformly  distributed,  rather  scanty.  MedvMary  rays 
fine  and  very  fine,  closely  packed. 

Common  throughout  India,  ascending  to  5000  ft.  in  the  Himalaya;  rare  in  the 
south,  not  extending  further  south  than  the  hills  of  Kumool ;  Shan  Hills  and  other 
forests  in  Upper  Burma  as  far  south  as  Prome ;  rare  in  Ceylon. 

A  conspicuous  shrub  on  dry  hillsides  and  in  rocky  places,  with  red  flowers. 

Cunningham  gives  weight  58  lbs.,  P  =  730;  specimens  examined  weigh  46  and 
62  lbs.    The  flowers  give  a  red  dye,  which  is  used  to  dye  silks. 

lbs. 

0  4813.  Siwalik  HiUs,  Saharanpur  (Gradon) 62 

C  4218.  Ganjam  Forests  (Gamble) — 

C  2794.  Melghdt,  Berar  (Brandis) 46 

E    876.  Chenga  Forest,  Darjeeling  Terai  (Manson)       .        .        .        .  — 

2.  PEMPHIS,  Porst.  P.  acidula,  Forst. ;  Fl.  Br.  Ind.  ii.  573 ;  Bedd.  Fl.  Sylv.  xviL ; 
Kurz  For.  Fl.  i.  518 ;  Trimen  Fl.  Ceyl.  ii.  227  (P.  angusti/olia,  Roxb.  Fl.  Ind.  ii.  465), 
is  an  evergreen  shrub  of  the  sea-coast  of  India,  Burma,  the  Andaman  and  Cocos 
Islands  and  Ceylon,  with  thick  fleshy  leaves. 

3.  LAWSONIA,  Linn. 

1.  L.  alba.  Lam. ;  Fl.  Br.  Ind.  ii.  573 ;  Bedd.  Fl.  Sylv.  cxviii. ;  Brandis  For.  Fl. 
238 ;  Gamble  Darj.  List  42 ;  Talbot  Bomb.  List  98 ;  Trimen  Fl.  Ceyl.  ii.  228.  L.  inermis, 
Linn. ;  Roxb.  Fl.  Ind.  ii.  258 ;  Kurz  For.  Fl.  i.  519.  The  Henna  plant  of  Egypt.  Vem. 
3fe^no^',Hind.;  MangJiati,TJnjA;  Marithondi fTsan,;  Oorantlu,  Kan.;  Henne,7nendie, 
Bombay ;  Ban,  Burm. 

A  deciduous  shrub.  Bark  thin,  greyish-brown.  Wood  grey,  hard, 
close-grained ;  alternate  bands  of  tissue,  with  fewer  and  more  numerous 
pores,  which  may  possibly  be  annual  rings.  Pores  small  and  joined 
by  faint,  short,  interrupted  concentric  bands.     MedvUary  rays  fine. 

Wild  in  Baluchistan,  on  the  Coromandel  coast  and  perhaps  in  Central  India  and  the 
Deccan,  but  doubtfuL 

Cultivated  throughout  India  as  a  hedge  plant  and  for  its  leaves,  which,  powdered 
and  made  into  a  paste,  give  the  '*  henna  '^  dye  which  is  used  to  dye  the  nails,  skin  and 
beard.    Flowers  fragrant. 

C  2000.    Nimar,  Central  Provinces  (Brandis). 
D  4258.    Striharikota,  Nellore  (Gamble). 

4.  CRYPTERONIA,  Blume. 

Two  species  which  Kurz  and  King  consider  as  varieties  of  one :  (7.  panicaUUa^ 
Bl. ;  Kurz  For.  Fl.  i.  519. 

1.  C.  pubescens,  Blume ;  Fl.  Br.  Ind.  ii.  575.     Vem.  Anamhoj  Burm. 

A  tree.  Wood  light  reddish-brown,  moderately  hard.  Pores 
moderate-sized,  scanty,  usually  subdivided  radially.  Medidlary  rays 
very  numerous,  fine,  red,  inconspicuous. 

Pegu  and  Tenasserim  in  Burma. 

Burma — Kew  Museum  (Prof.  Oldham,  F.R.S.). 

2.  C.  glabra,  Blume ;  Fl.  Br.  Ind.  ii.  575. 

A  large  tree.    Bark  light  greyish-brown,  very  thin,  smooth.    Wood 

as  in  C  pubescens,  but  softer. 

Khasia  Hills,  at  1-3000  ft. ;  Chittagong,  1000  ft. 
Kbasia  Hills — Kew  Museum  (J.  D.  Hooker). 
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5.  LAGERSTROMIA,  Linn. 

Eleven  species  described  in  FJ.  Br.  Ind.  L,  Rottleri,  Clarke ;  FI.  Br.  Ind.  ii.  576, 
is  a  South  Indian  tree,  apparently  scarce.  L,  calyculata,  Kurz ;  Fl.  Br.  Ind.  ii.  576 ; 
Kurz  For.  Fl.  i.  522,  is  an  evergreen  tree  of  the  tropical  forests  of  Martaban,  with  a 
brown,  heavy  close-grained  wood.  L,  florihundaj  Jack ;  Fl.  Br.  Ind.  ii.  577 ;  Kurz 
For.  Fl.  i  522 ;  Vem.  Pyinmahyu,  Burm.,  is  an  evergreen  small  tree  of  the  tropical 
forests  of  Upper  Tenasserim.  L,  vmusta.  Wall. ;  Fl.  Br.  Ind.  ii.  576,  is  a  scarce 
Burmese  species. 

Wood  greyish-  or  reddish-brown,  moderately  hard.  Pores  of  various 
sizes,  joined  by  narrow  bands  of  loose  tissue  (larger  wood-cells),  pro- 
minent on  the  vertical  section.  Medullary  rays  fine,  numerous,  uni- 
form, usually  bent  round  the  pores.  The  woods  of  all  are  fairly 
uniform  in  structure  and  quality,  and  are  useful  timbers  in  consider- 
able demand. 

1.  L.  indlea,  Linn.;  Fl.  Br.  Ind.  ii.  575;  Roxb.  Fl.  Ind.  u.  505;  Kurz  For.  Fl. 
i.  521 ;  Talbot  Bomb.  List  98.     Vem.  Telinga-china,  Hind. ;  Saunghale,  Yaw. 

A  small  deciduous  tree.  Bark  grey,  smooth,  very  thin.  Wood 
white  or  light  brown,  hard.  Pores  small  to  moderate-sized,  rather 
scanty.  MeduUary  rays  fine,  uniform,  equidistant.  Numerous  regu- 
lar, pale  concentric  bands. 

Indigenous  in  China ;  commonly  cultivated  throughout  India. 

A  pretty  garden  shrub  or  small  tree,  flowers  of  various  shades,  white  pink,  lilac,  etc. 

lbs. 

Forest  School  Garden,  Dehra  Ddn  (Gkimble) 42 

Nordlinger's  Sections,  vol.  7. 

2.  L.  parviflora,  Roxb.;  Fl.  Br.  Ind.  ii.  575;  Roxb.  Fl.  Ind.  ii.  505;  Bedd.  FL 
Sylv.  t.  31 ;  Brandis  For.  Fl.  239 ;  Kurz  For.  Fl.  i.  521 ;  Gamble  Darj.  List  42 ;  Talbot 
Bomb.  List  98.  L.  lanceolaia^  Bedd.  Fl.  Sylv.  t.  32.  Vem.  Bdkli,  kat  dhauruy  dhaura, 
adhuarif  lendya,  seinay  sida,  asid,  Hind. ;  Siday  Beng.,  Mechi,  Ass. ;  BordheH^  hor- 
dengri,  Nep. ;  Kanhily  Lepcha,  Shida,  Gd.ro ;  Sfiej\  Banda ;  Sefi,  Bijeragogarh ; 
Kakria^  Guz. ;  Sahine,  Ohanda ;  Chakrej\  .  Kurku ;  Chinangif  Tel. ;  Chungi^  pilugUy 
Hyderabad ;  Nana,  bondara,  nandi,  belUnandi,  aina,  sohutia,  lendi.  Mar. ;  VentakUy 
cheninge,  Kan.;  Lendya,  Baigas;  Sina,  nelli,  leria,  Gondi ;  Chekerey^  Kurku;  Sidhay 
Uriya;  Nahua,  Khond  ;  Sianangi,  Palkonda;  Saikre,  K61,  Sonthnl ;  TsambeJay,  Burm. 

A  large  deciduous  tree.  Bark  light  brown,  thin,  exfoliating  in 
long,  thin,  woody  scales.  Wood  very  hard,  grey  or  greyish-brown, 
often  almost  red,  darker-coloured  near  the  centre,  hard.  No  annvul 
rings.  Pores  moderate-sized  and  large,  often  subdivided,  surrounded 
singly  or  in  patches  by  pale  rings,  which  are  joined  by  fine,  narrow, 
iiregular,  wavy,  interrupted  and  anastomozing  bands  of  loose  texture. 
Medullary  rays  fine,  very  numerous,  inconspicuous.  The  pores  are 
conspicuously  visible  on  a  longitudinal  section. 

Common  in  deciduous  forest  almost  all  over  India,  except  in  the  very  dry  regions. 
It  is  common  in  the  sub-Himalayan  forests  and  Lower  Himalaya  from  the  Sutlej  (or 
even  further  west ! — Brandis  says  the  Jumna,  but  I  feel  sure  it  occurs,  at  any  rate,  in 
the  Kyarda  Dtin  and  Kalesar  Forests)  to  Assam ;  also  throughout  Central  India  and 
down  both  coasts,  getting  gradually  more  scarce,  and  apparently  ending  in  the  Nilgiris 
(Beddome  mentions  the  Sigiir  forest  north  of  the  Nilgiris,  but  I  think  I  have  seen  it  in 
the  Coonoor  Valley). 

An  important  tree  both  economically  and  sylviculturally.  In  the  latter  point  of 
view,  it  is  important  as  one  of  the  best  timbers  of  the  mixed  forests ;  and  as  being, 
except  Terminalta  tomentosa,  the  most  important  of  the  usual  associates  of  S^l.  On 
dry  hill  ranges  like  the  Siwaliks,  the  hills  of  the  Central  Provinces  and  the  Deccan,  it 
is  abundant  and  useful,  as  it  reproduces  well,  though  it  does  not  grow  very  big ;  but  m 
the  S&l  forests,  and  in  mixed  forests  in  fairly  damp  localities  like  \i\iQ  T)^\i%  ^tA  >i\\.^ 
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Teru,  it  grows  of  a  Urge  size,  and  ie  an  excetleat  tree  to  retain  in  mixture  with  the  Sil. 
Economically',  It  ie  important  as  giviog  the  kind  of  material  which  is  in  demand  for  the 
supply  of  the  natire  population  ;  houee-poata,  beama  and  rafterB,  frames  for  doors  and 
windowB,  pieoea  for  agricultural  implements,  carts  and  boats.  For  big  works,  the  wood 
ought  to  be  more  used  than  it  ia ;  but  as,  in  the  localities  where  it  is  common,  there 
are  usually  more  important  woods  like  Teak,  S&l,  SIssoo  available,  it  baa  not  been  much 
in  dcmBDd.  It  has  been  tried  for  sleepers,  and  the  results  were  favourable ;  but  not 
being  a  gr^arious  tree,  it  cannot  be  supplied  in  quantity.  The  following  experiments 
have  been  made  with  ibe  wood : — 

Weight 
Id  Ibg.      P 

Kyd,  in  1831,  specimens  from  Assam,  in  bars  2"  x  1"  x  1",  gave    52      757 
Skinner,  No.  86,  „  S.  India,  in  various  sizes  .        „      40     4C7 

The  average  weight  of  the  specimens  examined  is  53  lbs.  per  cubic  foot,  which  is 
probably  a  fur  weight  to  adopt. 

It  is  an  excellent  fuel  tiee,  and  gives  very  good  charcoal.  Dr.  Leather's  experimenta 
gave  an  analyua  of  dry  wood — 

Moisture 10*95  per  cent. 

Carbon  and  other  organic  natter    .        .        .    86'16        „ 

Ash 2-90 

while  ita  calorific  power  was  83'5  per  cent,  of  thai  of  pure  carbon,  and  1  lb.  of  the  wood 
evaporated  12-34  lbs.  of  water  at  212°  Pahr. 

llie  bark  has  been  employed  in  tanning,  chiefly  as  a  black  colouring  agent.  It  also 
^vea  a  fibre  occasionally  used  for  rough  ropes.  The  gum  is  sweet  and  edible.  The 
tasar  silkworm  will  feed  on  the  leaves. 

iba. 

0    232.    Garhwal  (1868) 45 

0  2998.  „       (1874) 51 

0    339.    Gorakhpur  (1868) 54 

C    196.     Haadia,  Central  Provinces  (1870) 49 

C  2735,  2749.     Moharli  Reserve,  Central  Provinces  (Brandia)  .         .     50 

C  1140.    Ahiri  Beserve,  Central  Provinces  (R.  Thompson)      ...    60 

C  276a.     Helgbit,  Derar  (Brandis) 54 

C  3647.     Khurdha  Poresta,  Orisaa  (Gamble) — 

C    966.    Gurerat,  Bombay  (Shuttleworth) — 

E    666.    Bamunpokri,  Daijeeling  Terat  (Manaon) 52 

E  3379,  3611.    Sukna  Forest,  Darjeeling  Terw  (Gamble)       ...    54 

E    785.    Kimnip,  Assam  (Mann) — 

W 1220.    North  Kanara  (Barrett) 67 

These  last  two  are  var.  majtucuta,  Clarke,  while  the  Darjeeling  Terai  and  Aanm 
spedmens  are  probably  var,  btnghalenaii,  Clarke, 
Nordlinger's  Sections,  vol.  10. 

a  L.  lanceolata.  Wall. ;  PI.  Br.  Ind.  ii.  578 ;  IJrandis  For.  PI.  240.     L.  micnt- 

tarpa,  Wight ;  Bedd.  Fl.  Sylv.  t.  30 ;  Talbot  Bomb.  List  99.     Vern.  Bmlnak,  t __. 

Tam.;  Vtntaka,  Tel.;  Bolundur,  bilH  nandi,  Kan.;  Xnna,  Mar.;  Se/ijdl,  Hal.; 
rendu,  vengalam,  Trav,  Hills. 

A  large  deciduous  tree.     Bark  white,  smooth,  peeling  off  in  tbin 
flakes   like   paper.     Wood   red   or  reddish- brow  n,  moderately   hard. 
AmiAial  rings  fairly  distinct.     Porea  smal!  to  large,  often  subdivided  I 
and  in  patches  or  singly,  joined  by  narrow  irregular  transverse  wrv  I 
bands  of  soft  texture,  much  n&rrower  than  in  L.  parvi/otia.    Medtu*  I 
lary  rays  very  fine,  very  numerouB,  bent  round  the  small  pores,  ft 
either  bent  round  or  ending  in  the  larger  ones.     Pat 
a  longitndinal  section.  t- 

Western  Coast  of  India,  in  decid  Tot 

ing  into  the  hill  ranges  of  Mysore,  O 

A  valuable  and  important  tdml  i 

of  the  woods  of  Western  India,    ii.  ^mwa 
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used  for  building  purposes,  ships,  coffee-cases  and  furniture.  The  growth  is  moderately 
fast,  being  about  6  to  8  rings  per  inch  of  radius.  Poulkes,  in  "  Notes  on  Timber  Trees 
iu  8.  Kanara,"  says  it  prefers  gneiss  soils  to  laterite,  and  does  best  in  the  low  GhAt 
forests,  where  the  rainfall  is  fairly  heavy;  also  that,  though  uncertain  of  natural 
reproduction,  it  grows  fast  when  once  started,  and  gets  a  bole  60  to  80  ft.  high.  The 
weight  and  transverse  strength  have  been  determined  as  follows : — 


Experiment  by  whom  conducted. 


Skinner,  No.  85 
Pnokie 
LiBt     . 
Balfour 


Year. 


Whence  pro- 
cured. 


Talbot 


H.  H.  O'Connell . 
Boardillon  . 


1862 
1859 
1863 

1885 

1886 
1895 


Mysore 

»t 
Malabar 
(Eanara 

I      »» 
Goirobatore 

Travancore 


m5 
o'-C 


3 
2 
4 
3 


«.' 

i  ^_ 

Size  of  bar. 

90 
*© 

Ibe. 

Value  of  P. 

ft.      in.     in. 

Various 

41 

619 

2x1x1 

41 

939 

39 

— 

7x2x2 

49 

542 

7  X  2  X  2\ 
6x2x2/ 

45 

/    542 
\    515 

Different 

50 

a  =  001 065 

43 

596 

W    766,862.    South  Kanara  (Cherry) 48 

W  4143.    Anamalai  Hills,  Coimbatore 45 

W  4543.    Travancore  (Bourdillc>n),  much  sapwood         ....    38 

4.  L.  Flos-ReginSB,  Retz;  Fl.  Br.  Ind.  ii.  577;  Kurz  For.  Fl.  i.  524;  Talbot 
Bomb.  List  99 ;  Trimen  Fl.  Ceyl.  ii.  228.  L.  BeaincBy  Roxb.  Fl.  Ind.  ii.  505 ;  Bedd. 
FL  Sylv.  t.  29  ;  Brandis  For.  Fl.  240.  Vem.  JartU,  Beng. ;  AJhar,  Ass. ;  BolashaH, 
Giro ;  €hra  saikre,  K61 ;  TamaUf  mota  hondara.  Mar. ;  Kadali,  pumaruthuy  Tam. ; 
ChaUd  hole  dasdl,  Kan. ;  Adamboe,  mani  marutha,  nir  maruiha,  Mai. ;  Shem  vnarutha^ 
Trav.  Hills ;  Kamaung^  Magh ;  Eikmtue,  Upper  Burma ;  Pyinma^  ye-pyinma,  Burm. ; 
MvrutOj  Cingh. 

A  large  deciduous  tree.  Bark  smooth,  grey  to  cream-coloured, 
peeling  off  in  irregular  flakes.  Wood  shining,  light  red,  hard.  AnnvAil 
rings  marked  by  a  belt  of  large  pores.  Pores  of  all  sizes  from 
extremely  small  to  large,  the  latter  often  subdivided,  joined  by 
narrow,  wavy  and  often  anastomozing  concentric  bands  of  soft  tissue, 
which  contain  the  smaller  pores.  MedvUciry  rays  very  or  extremely 
fine,  often  indistinct.  The  wood  in  Burma  is  frequently  very  porous 
with  an  abundance  of  large  pores,  that  from  India  is  more  compact. 
Pores  and  bands  prominent  on  a  vertical  section. 

Assam  Valley,  Eastern  Bengal  and  Chittagong;  Chota-Nagpore  and  the  Circars, 
but  scarce ;  Western  Coast  from  the  South  Eonkan  southwards ;  throughout  Burma ; 
moist  low  country  of  Ceylon  ;  often  cultivated. 

The  chief  timber  tree  of  Assam,  Eastern  Bengal  and  Chittagong,  and  one  of  the 
rooet  important  of  the  trees  of  Burma.  It  is  chiefly  found  along  river-banks  and  on 
low  swampy  ground,  and  is  only  sporadic  and  of  less  forest  importance  than  if  it 
were  gregarious  or  grew  in  regular  forest.  It  is  very  handsome  when  covered  with 
its  large  lilac  flowers,  and  is  therefore  commonly  cultivated  in  gardens  and  avenues, 
but  in  the  north  of  India  it  only  grows  as  a  small  tree,  with  low  branches  and  a 
rounded  head.  Even,  however,  at  its  best,  it  grows  only  crooked  and  knotty,  and 
therefore  there  is  considerable  waste  in  the  utilization  of  the  wood.  The  natural 
reproduction  does  not  seem  to  be  always  very  good ;  and,  in  Chittagong  at  any  rate, 
the  tree  seems  to  have  a  tendency  to  get  scarce,  for  the  large  trees  are  felled  to  supply 
the  demand  for  the  timber,  and  there  are  few  young  ones  to  replace  them.  Similar 
experience  has  been  reported  from  Assam.  The  seeds  obtained  from  cultivated  trees 
appear  to  germinate  badly.  The  result  is  that,  although  giving  a  fine  useful  timber, 
the  JartSl  tree  is  never  likely  to  be  important  beyond  its  use  for  local  requirements. 

Growth  moderate ;  the  specimens  show,  on  an  average,  7  nii^  "^i  mO^i  ol  \^^>^^< 
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In  1876  Mr.  W.  R.  Fisher  measured  five  trees  in  the  Sidli  Forest,  Gk)alpara  District 
Aseam.    The  results  were,  on  an  average — 

In.  In.  In.  In.         In. 

On  a  length  of  radius  equivalent  to  a  girth  of  18        36        54        72        90 
No.  of  rings 15        25        39        51         66 

On  an  average,  therefore,  the  number  of  rings  per  inch  of  radius  is  4*6 ;  and  th< 
tree  appears  to  add  a  cubit  to  its  girth  every  thirteen  years  on  an  average.  The  weight 
and  transverse  strength  have  been  determined  by  the  following  experiments : — 


Experiment  by  whom  conducted. 


Wallich       .... 
Adrian  Mendis  . 

Baker 

Skinner,  No.  87  . 

Kyd 

♦♦••••• 
Benson        .... 
Forbes  Watson  . 
Brandis,  Nos.  61,  62   . 

»t  »»  n         •  • 

Commissariat  Department  . 
Bourdillon  .... 


Year. 


1855 
1829 
1862 
1831 


Wood  whence 
procured. 


99 


1862 
1864 

1895 


India 
Ceylon 
Bengal 
South  India 
Assam 

»» 

»» 
Burma 

»» 

>» 
Moulmein 

Trovancore 


ii5 


11 


Size  of  bar. 


It.       in. 


iu. 


2  X      1X1 
2  X     2x1 


3  X  1-4  X  1-4 
3  X  1-5  X  1-5 

7  X     2x2 


Average 


•a 


lbs. 
46-5 
42 

40 

37 

38 

38 

38 

36 

40-5 

47 

38 

41 

40 


Value  of  F 


850 

637 

407? 

633 

383? 

849 

651 

680 
822 
500 


»9 


19 


The  specimens  here  enumerated  give  an  average  of  43  lbs.  per  cubic  foot,  so  thai 
the  weight  may  be  taken  at  40  to  45  lbs.  per  cubic  foot.  The  report  on  the  timber  mad< 
by  Prof.  W.  C.  Unwin,  F.R.S.,  for  the  Imperial  Institute,  gives  the  following  resulti 
(Agricl.  Ledger,  No.  9  (1897);  "Ind.  Forester,"  xxiv.  89)  :— 

Weight 41 '77  lbs.  per  cubic  foot. 

Resistance  to  shearing  along  the  fibres       .        .  832*4  lbs.  per  square  inch. 

Coefficient  of  transverse  strength        .        .        .  5*22  tons  per  square  inch. 

Coefficient  of  elasticity 544*1 

Crushing  stress 2*762 

The  timber  is  used  for  shipbuilding,  for  boats  and  canoes ;  for  construction  anc 
carts.  It  has  been  used  for  gun-carriages  and  was  recently  recommended  for  gun 
stocks,  but  the  report  was  unfavourable.  Beddome  says  that  in  Ceylon  it  is  used  foi 
casks.  The  Ledger  Report  above  quoted  records  that  in  the  Garo  Hills  standing  treei 
are  sold  at  Rs.6  each ;  that  in  Sylhet  and  Cachar  it  is  valued  at  Rs.l  per  cubic  foot 
But  excellent  as  the  timber  is,  it  will  always  have  the  disadvantage  of  the  supply 
being  limited,  and  that,  owiug  to  the  tree  only  flourishing  in  restricted  localities,  itc 
proper  treatment  and  the  extension  of  its  growth  are  difficult  matters.  It  is  right  hen 
to  mention  Mr.  C.  W.  Hope's  paper  on  "  Jariil  timber  "  in  "  Ind.  Forester,"  voL  xl 
373,  in  which  he  condemns  the  wood  as  not  being  durable  and  as  being  readilj 
attacked  by  white  ants.     However,  it  does  not  seem  to  be  quite  certain  that  the  "  rwi 

•  and  white  jariil "  to  which  he  refers  was  really  the  wood  of  this  tree. 

lbs. 

E     630.    Eastern  Ddars,  Assam  (G.  Mann) 48 

E  1228.    Sibsagar,  Assam  (G.  Mann) 40 

E  2188.    Nowgong,  Assam       „  40 

E  1272.     Cachar  (G.  Mann) 38-5 

E    410.     Sundarbans  (Richardson) 47 

E     710.     Chittagong  (Chester) 47 

E  3688.     Chittagong  (Gamble) 52-5 

W  726.     South  Kanara  (Cherry) 46 

B    808.     Pegu  (Ribbentrop) 39 

B  3067.     Burma  (Brandis,  1862) 40 

B  2717.     Tavoy  (Wallich,  1828) 42 


NordliDger'a  Sections,  vol.  10  (Tab.  YIII.  4). 
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Nob.  B  296,  Burma  (1867),  48  lbs.,  and  B  3068,  Burma  (Brandis,  1862),  45  lbs., 
have  a  much  redder  wood,  more  open-grained,  and  with  more  prominent  bands.  They 
belong  to  L.  macrocarpay  Wall.;  Kurz  i.  524,  which  is  probably  var.  angmta  of 
L,  FloS'Begince.    Vern.  Kon  pyinma,  Burm. 

6.  L.  hypoleuea,  Kurz  For.  Fl.  i.  523;  Fl.  Br.  Ind.  ii.  577.  Vern.  Fyinma, 
Burm. ;  Pdbddy  And. 

A  large  deciduous  tree.  Bark  thin,  whitish.  Wood  red,  hard. 
Pores  very  small  to  very  laxge,  in  fine,  wavy,  concentric,  anastomozing, 
but  sometimes  interrupted  lines  of  soft  tissue,  alternating  with  darker 
wood  of  firmer  texture,  in  which  the  very  fine  medvUary  rays  are 
distinctly  visible. 

Andaman  Islands,  in  the  moister  upper  mixed  forests. 

Growth  slow,  10  to  18  rings  per  inch  of  radius.  Weight  41  to  50  lbs.  according  to 
Major  Protheroe ;  Bennett  gives  41  lbs.  and  P  =  570 ;  Heinig  gives  38  to  48  lbs.,  and 
the  specimens  herein  enumerated  give  an  average  of  about  40  lbs.  Heinig  says  the 
wood,  after  steeping  in  earth  oil  and  gurjan  oil  mixed,  is  used  for  shingles ;  also  for 
posts  and  frames,  wall-  and  floor-planking,  spokes  and  felloes  of  wheels.  He  also  says 
it  seasons  well,  is  durable  and  seldom  attacked  by  white  ants,  but  as  it  swells  when 
wet  it  is  unsuited  for  boat-building.  It  squares  up  to  50  ft.  in  length  with  a  siding  of 
2ift. 

Ibe. 

B    510.    Andaman  Islands  (Gen.  Barwell) — 

B  2202,  2274,  2283.    Andaman  Islands  (Col.  Ford,  1866)        .    45,  38  and  34 
B  2496.    Andaman  Islands  (Home,  1874,  No.  2)      .        .        .        .44 

6.  L.  Villosa,  Wall. ;  Fl.  Br.  Ind.  ii.  576 ;  Kurz  For.  Fl.  i.  524.    Vern.  YaunggaU, 
Burm. 

A  moderate-sized  tree.  Bark  light  brown,  \  in.  thick  (young 
tree)  with  irregular  vertical  clefts,  fibrous  within.  Wood  (young 
tree)  whitish  or  greyish,  with  occasional  irregular  short  concentric 
patches  of  bast  tissue,  somewhat  as  in  Woodfordia,  but  not  so  broad 
or  so  long.  Annual  rings  faintly  marked,  by  a  nearly  continuous 
line  of  pores.  Pores  moderate-sized,  surrounded  by  and  joined 
together  into  more  or  less  concentric  rings  by  pale  loose  tissue. 
Medullary  rays  fine,  numerous,  the  distance  between  them  less  than 
the  diameter  of  the  pores. 

Tropical  forests  of  Pegu,  Martaban  and  Upper  Burma. 

lbs. 

B  4852.    Pyinmana,  Burma  (G.  E.  Cubitt) 37 

B  5039.    Pegu  Division,  Burma 45 

B  5097.    Toungoo  Division,  Burma 40 

7.  L.  tomentosa,  Presl ;  Fl.  Br.  Ind.  ii.  578 ;  Kurz  For.  Fl.  i.  522.  Vern.  Leza, 
Burm. 

A  large  deciduous  tree.  Bark  ^  in.  thick,  grey.  Wood  grey  or 
greyish-brown,  close-grained,  moderately  hard.  Pores  from  very 
small  to  very  large,  the  latter  often  subdivided,  joined  by  numerous 
concentric  fines,  alternating  with  broad  bands  of  firmer  tissue,  in 
which  the  fine,  wavy,  numerous  medullciry  rays  are  prominent.  The 
medullary  rays  either  pass  round  or  stop  short  at  the  large  pores. 

Burma ;  frequent  in  Pegu  and  Martaban,  also  in  Pyinmana  and  Mandalay  in  Upper 
Burma. 

Weight,  according  to  Brandis*  Catalogue,  1862,  No.  59  (L.  puhescensy  Wall.),  53  lbs. ; 
Brandis'  three  experiments  in  18G4  with  bars  3  ft.  x  1  in.  x  1  in.  gave :  Weight 
38  lbs.  and  P  =  588.  The  specimens  give  46  and  53  lbs.  The  timber  ia  voiw.^  ^«t 
bows  and  spear-handles,  and  is  also  used  for  canoes  and  cait-w\i«e\a. 
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lbs. 

B    572.    Prome  (Ribbentrop) 46 

B  2533.    Burma  (Brandis,  1862) 53 

Nordlinger's  Sections,  vol.  10. 

6.  DUABANGA,  Ham. 

1.  D.  SOnneratioides,  Ham. ;  Fl.  Br.  Ind.  ii.  579  ;  Kurz  For.  Fl.  i.  525  ;  Gamble 
Daij.  List  42.  Lagerstromia  grandiflora,  Roxb.  Fl.  Ind.  ii.  503.  Vera.  BandorhuUa, 
Beng. ;  Lampatia,  Nep. ;  Dur,  Lepcha ;  Kochatiy  kokan.  Ass. ;  Jarid-jhaiTia,  Cachar ; 
Bondorkdla^  bolchim,  achung,  Grdro;  Baichua,  Magh;  Myaukngo,  mau'lettanshe, 
Burm. 

A  lofty  deciduous  tree.  Bark  light  brown,  peeling  off  in  thin 
jSakes.  Wood  grey,  often  streaked  with  yellow,  soft,  seasons  well, 
neither  warps  nor  splits.  Pores  large  and  moderate-sized,  often  oval 
and  subdivided,  in  roughly  oblique  lines.  Medullary  rays  fine,  very 
numerous,  wavy.    Pores  well  marked  on  a  longitudinal  section. 

Eastern  Himalaya,  ascending  to  3000  ft.,  Assam  and  Burma. 

A  very  fine  tree  which  is  conspicuous  in  the  Sikkim  forests,  having  a  tall  bare  stem 
often  80  ft.  to  the  first  branch  and  100  ft.  to  the  summit,  with  drooping  branches  and 
terminal  flowers  (see  Hook.  f.  111.  IQm.  PI.  1. 11).  Growth  fast,  5  rings  per  inch  of 
radius,  specimen  No.  E  3622  shows  only  2  rings.  Weight,  according  to  Brandis' 
Burma  List  of  1862,  No.  64,  30  lbs.  per  cubic  foot ;  the  specimens  give  an  average  of 
32  lbs.  The  wood  does  not  warp  or  split,  and  canoes  cut  out  of  it  green  are  at  once 
ut»ed,  even  when  liable  alternately  to  wet  and  to  the  heat  of  the  sun.  It  is  used  in 
Northern  Bengal  and  Assam  for  tea-boxes,  for  which  purpose  it  is  admirably  fitted. 
It  is  also  made  into  canoes  and  cattle-troughs.  The  seeds  are  extremely  small  and 
the  seedlings  very  minute  at  first,  but  the  growth  is  very  fast.  Seedlings  at  the 
Bamunpokri  Plantation  in  Bengal,  which  had  come  up  on  the  sites  of  old  charcoal 
kilns  (see  *'  Indian  Forester,**  iv.  345),  attained  a  height  of  10  ft.  in  two  years,  with 
proportionate  girth  and  fine  spreading  branches. 

lbs. 

E    652.  Rakti  Forest,  Darjeeling  Terai  (Manson)         ....  32 

E  2380.  Sukna  Forest        „  „      (Gamble)  .  .32 

E  3622.  Kalimpiing,  Darjeeling,  2000  ft.      „ — 

E    950.  Eastern  Ddars,  Assam 32 

E  1230.  Sibs^ar,  Assam  (Mann) 36 

E  1436.  Assam 29 

E  1285.  Cachar  (Mann) 32 

E  1499.  Sylhet       „  — 

E    713.  Chittagong  (Chester) 31 

B    807.  Pegu  (Ribbentrop) 30 

B  1995.  Andamans  (Kurz,  1866)  (young  tree) 21 

7.  SONNERATIA,  Linn.  f. 

Contains  four  Indian  trees  found  in  the  coast  forests  of  Sind,  Bengal,  S.  India,  Arracan, 
Pegu,  Tenassenm  and  the  Andamans.  Besides  the  two  described :  S.  alba,  Sm. ;  FL 
Br.  Ind.  i.  580 ;  Kurz  For.  Fl.  i.  256 ;  Trimen  Fl.  Ceyl.  ii.  230,  is  found  in  the  shore 
forests  of  the  Andamans,  and  has  been  collected  in  Cey]on  at  Chilaw ;  and  S,  Grif" 
fithii,  Kurz  For.  Fl.  i.  527  ;  Vern.  Tahyu^  is  common  in  littoral  forests  in  Burma. 

Wood  soft,  even-grained.  Pores  small,  oval  and  radially  sub- 
divided. MediiUary  rays  very  fine,  very  numerous.  Root  branches 
frequent  and  conspicuous. 

1.  S.  apetala.  Ham. ;  FL  Br.  Ind.  ii.  579  ;  Roxb.  Fl.  Ind.  u.  506 ;  Bedd.  Fl.  Sylv. 
cxviU. ;  Kurz  For.  Fl.  i.  527 ;  Talbot  Bomb.  List  99 ;  Trimen  Fl.  Ceyl.  ii.  229.  Vern. 
Keowra,  Beng. ;  Kylatiki,  Tel. ;  Marama,  Tam. ;  Kanbala,  Burm. 

A  moderate-sized  evergreen  tree.  Bark  black,  smooth,  shining, 
with  horizontal  oval  lenticels.      Wood,  moderately  hard:  sapwood 
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grey ;  heartwood  reddish-brown.  Pores  small,  numerous,  oval  and 
subdivided,  in  two  to  three  sections.  MedvMary  rays  fine,  very- 
numerous,  bent  round  the  pores. 

Tidal  creeks  and  littoral  forests  of  Bengal,  the  KonkaD,  the  Coromandel  Coast,  and 
Burma ;  rare  in  Ceylon. 

The  wood  is  said  by  Kurz  to  be  good  for  house-building,  packing-boxes,  etc.,  but 
Schlich  0^  Ind.  Forester,"  i.  8)  speaks  of  it  as  of  little  use  except  for  planking  and  fuel. 
Heinig  (Sund.  Wg.  Plan)  says  it  is  gregarious  on  banks  of  brackish  rivers,  chiefly  east 
of  the  Raimangal,  and  that  the  wood  is  used  for  planks,  furniture,  boxes  and  parts  of 
boats  as  well  as  for  fuel.    It  gives  slender  upright  root  processes. 

lbs. 

E    399.    Sundarbans  (Richardson) 44 

E  3699.  „         (Gamble) 40 

D  4113.    South  Arcot  coast  forests  (Wooldridge) 33 

2.  S.  aeida,  Linn.  f. ;  Fl.  Br.  Ind.  ii.  579 ;  Roxb.  Fl.  Ind.  ii.  506 ;  Bedd.  Fl.  Sylv. 
cxviii. ;  Brandis  For.  Fl.  242  ;  Kurz  For.  Fl.  i.  526  ;  Trimen  Fl.  Ceyl.  ii.  230.  Vern* 
Orcha,  ora,  archakd,  Beng. ;  Tapu,  tamu^  Burm. ;  Kinnai,  Tam. ;  Kirillaj  Cingh. 

A  small  evergreen  tree.  Wood  grey,  soft,  even-grained.  Pores 
small,  oval  and  subdivided,  very  numerous,  uniformly  distributed. 
MedaUary  rays  very  fine,  very  numerous,  bent  round  the  pores. 

Tidal  creeks  and  littoral  forests  of  India,  Burma,  Ceylon  and  the  Andamans^ 
extending  westwards  to  the  Indus  delta.  In  the  SSundarbans  it  affects  the  inner  or 
northern  portion. 

The  wood  is  said  by  Beddome  to  be  used  for  models,  and  in  Ceylon  to  be  a  good 
substitute  for  coal  in  steamers.  The  fruit  is  eaten  in  the  Sundarbans.  Trimen  says 
of  the  erect  root-branches,  '^  as  they  attain  18  in.  to  3  ft.  in  height  and  3  in.  in  diameter* 

*  and  have  a  soft,  firm,  even  texture,  they  form  a  fine  substitute  for  cork,  and  are  cut 

*  into  slices  and  used  for  entomologist's  boxes  and  other  purposes." 

lbs. 

E    395.    Sundarbans  (Richardson) 31 

B  3379.    Kyoukphyoo,  Arracan 42 

No.  33,  Ceylon  Collection,  new  (Mendis). 
Nordlinger's  Sections,  vol.  lo. 

8.  PUNICA,  Linn. 

1.  P.  Granatum,  Linn. ;  Fl.  Br.  Ind.  ii.  581 ;  Roxb.  Fl.  Ind.  ii.  499 ;  Bedd.  FL 
Sylv.  cxix. ;  Brandis  For.  Fl.  241 ;  Kurz  For.  Fl.  i.  528 ;  Talbot  Bomb.  List  99 ;  Gamble 
Darj.  List  42.  The  Pomegranate.  Vern.  Andr,  ddrimy  ddl,  daru,  dhdru,  Hind.; 
Damn,  Simla ;  Danoi,  Jaunsar ;  Datim^  daram^  darmiy  Kumaon ;  Dalimbe,  Kan. ; 
ThcU^,  Burm. 

A  shrub  or  small  tree.  Bark  grey,  thin,  peeling  off  in  small  flakes. 
Wood  light  yellow,  with  a  small  darker-coloured  irregular  heartwood^ 
hard,  compact  and  close-grained.  Pores  very  small,  single  or  sub- 
divided or  in  radial  strings.  Medullary  rays  very  fine,  very  nume- 
rous.    Medullary  patches  frequent. 

Wild  in  the  Suliman  range,  between  3500  and  6000  ft..  Salt  Range  and  West 
Himalaya.    Cultivated  in  many  parts  of  India  and  Burma. 

Growth  slow,  18  rings  per  inch  of  radius  (Brandis).  Weight :  Mathieu  Fl.  For* 
p.  195,  gives  52  to  63  lbs. ;  the  specimens  give  56  lbs.  per  cubic  foot.  The  wood  is  not 
used,  but  might  be  tried  as  a  substitute  for  boxwood.  The  ^it  is  generally  eaten,  but 
the  best  kinds  come  from  Afghanistan.  The  flowers  are  very  handsome,  bright  scarlet 
in  colour,  and  give  a  light  red  dye ;  the  bark  and  the  rind  of  the  fruit  are  used  for 
tanning  and  dyeing  leather,  and  the  root- bark  is  an  effectual  anthelmintic. 

lbs. 

P    106.    Sutlej  Valley,  Punjab 57 

H  4706.    Bamsii,  Tehri-Garhwal,  5000  ft.  (Gamble)       .        .        .        .    ^^ 
Nordlinger's  Sections,  vol.  2. 
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9.  AXINANDRA,  Thwaites.  A.  zeylanica,  thw. ;  Fl.  Br.  lad.  ii.  581 ;  Trimen 
FL  CteyL  ii,  231 ;  Vera.  KMriwara^  Cingh.,  is  a  rare  endemic  large  tree  of  the  moist 
low  country  of  Ceylon,  with  a  straight  trunk,  drooping  branches  and  smooth  pale 
brown  bark*. 

Order  LI.    SAMTDACEiE. 

Three  genera :  Casearia,  Osmelia  and  Homalium,  all  containing  forest  trees  of  more 
or  less  importance,  the  last  including  one  of  the  finest  of  the  timber  trees  of  Burma. 

Wood  close-grained,  generally  rather  rough.  Pores  small  to 
moderate-sized,  scanty,  radially  arranged  between  the  fine,  numerous 
TnedvZlary  rays. 

1.  CASEARIA,  Jacq. 

Ten  species.  C.  coriacea,  TLw.;  Fl.  Br.  Ind.  ii.  592;  Trimen  FJ.  Ceyl.  ii.  237,  is  a 
scarce  tree  of  the  higher  bills  of  Ceylon  above  6000  ft.  C.  rubescens,  Dalz. ;  FL  Br. 
Ind.  ii.  593 ;  Talbot  Bomb.  List  100,  is  a  shrub  of  the  forests  on  the  Grhdts  of  N. 
Kanara.  C.  Vareca,  Roxb.  Fl.  Ind.  ii.  418 ;  Fl.  Br.  Ind.  ii.  593 ;  Kurz  For.  Fl.  L  530 ; 
CFamble  Daij.  List  42,  is  a  small  tree  of  the  sub-Himalayan  forests,  in  ravines  and  along 
streams  from  Nepal  eastwards,  the  Ehasia  Hills  up  to  3000  ft.,  and  the  hills  of  Upper 
Burma.  C,  wynademMs,  Bedd. ;  Fl.  Br.  Ind.  ii.  593  ;  Bedd.  Fl.  Sylv.  cxx.  is  a  sniali 
tree  of  the  Western  Ghdts  in  Nilgiris,  Malabar  and  Travancore  at  2-3000  ft.  C 
Kurziij  Clarke;  Fl.  Br.  Ind.  ii.  594  {Cglomerata,  var.  puhendaf  Kurz  For.  Fl.  i.  530), 
IS  a  small  tree  of  the  forests  of  Chittagong. 

Wood  yellowish-white,  moderately  hard,  rough.  Pores  small  or 
very  small,  in  radial  groups  or  lines.  Medvllary  rays  fine,  numerous, 
the  distance  between  them  usually  equal  to  the  diameter  of  the  pores. 

1.  C.  glomerata,  Roxb.  Fl.  Ind.  ii.  419 ;  Fl.  Br.  Ind.  ii.  591 ;  Kurz  For.  Fl.  i. 
530 ;  Gamble  Darj.  List  42.  Vern.  JjurJuVf  Sylhet ;  Burgonli,  barkhoU,  Nep. ;  Sugvat, 
Lepcha.    , 

A  large  evergreen  tree.  Wood  yellowish-white,  moderately  hard, 
rough.  Pores  small,  in  radial  lines.  Medullary  rays  of  two  sizes ; 
numerous  very  fine  rays  between  fewer  moderately  broad,  giving  a 
silver-grain  on  a  radial  section,  the  distance  between  them  equal 
to  the  diameter  of  the  pores. 

Forests  of  the  Himalaya  from  Nepal  eastwards  at  4-7000  ft.;  Khasia  Hills, 
Sylhet  and  hills  of  Upper  Burma. 

A  common  tree  in  the  Darjeeling  Forests ;  in  forest  it  becomes  a  big  tree,  but  on  old 
cultivated  lands  it  is  a  bush  only  associated  with  shrubby  plants  like  M(zsa^  Saurai^'a, 
etc.  Manson  (DarjeeUng  Working  Plan,  1893)  says  it  likes  warm  sunny  aspects  and 
is  a  capital  nurse  for  restocking  blanks.  The  wood  is  used  for  building,  charcoal  and 
occasionally  for  tea-boxes. 

IbB. 

E    691.    Chuttockpur  Forest,  Darjeeling,  6000  ft.  (Johnston)        .        .    48 
E2381.  „  „  „  „         (Gamble).        .        .    45 

Nordlinger's  Sections,  vol.  10  (Tab.  VIII.  5). 

2.  C.  graveolens,  Dalzell;  Fl.  Br.  lud.  ii.  592;  Brandis  For.  Fl.  243;  Gamble 
Darj.  List  43 ;  Talbot  Bomb.  List  100.  C.  Canziala,  Wall. ;  Kurz  For.  Fl.  ii.  529. 
Vern.  Ohilla,  ndro,  kathera,  pimprif  Hind. ;  Nara^  ndrha,  Dehra  Diin  ;  Narra^  nar, 
pinpriya,  Kuraaon ;  Nara^  phempri,  Garhwal ;  Kakri,  DotiAl ;  Tanki,  Lepcha ;  Girchi, 
Gt)ndi ;  Bewat,  Kurku ;  Rawit^  Berar ;  Benchu^  Kodeima ;  Newri,  Sonthal ;  jR^,  K61 ; 
BM,  Kharwar ;  Veska,  Koya ;  Giridij  Uriya ;  Bohkara,  Mar. 

A  small  deciduous  tree.    Bark  dark  grey,  with  a  few  longitudinal 

wrinkles.     Wood  light  yellow,  moderately  hard,  rough,  even-grained. 

Pores  small,  often  Qval  and  subdivided,  in  radial  lines,  rather  larger 

than    in    C.  glomerata.      Medvllary    rays    fine,  equidistant,  very 
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numerous,  visible  as  a  silver-grain,  the  distance  between  them  equal 
to  the  diameter  of  the  pores. 

Sub-Himalayan  tract  from  the  Chenab  eastwards ;  Oudh,  Central  India,  Orissa  and 
the  Circars,  also  S.  Konkan  ;  lower  mixed  forests  all  over  Burma. 

Like  other  species,  this  tree  is  found  both  of  fair  size  in  the  forests  and  in  a  bushy 
form  in  open  places ;  the  large  leaves  are  conspicuous  and  turn  red  in  winter.  Ilie 
wood  is  of  poor  quality  and  little  or  Qot  at  all  used,  but  it  has  a  good  grain  and  should 
do  for  carvings,  plates,  etc.,  like  the  very  similar  wood  of  HoJarrliena,  The  fruit  is 
used  to  poison  fish. 

Ibe. 

0    240.    Garhwal  (1868) 42 

0    271.         „  „  40 

0  1456.    Bahraich,  Oudh  (Eardley-Wilmot) 49 

O3090.     Kheri,  Oudh  (Wood)       . — 

a  C.  tomentosa,  Roxb.  Fl.  Ind.  ii.  421 ;  FL  Br.  Ind.  ii.  593 ;  Bedd.  Fl.  Sylv. 
cxix. ;  Brandis  For.  Fl.  243;  Talbot  Bomb.  List  100;  Trimen  Fi.  Ceyl.  ii.  238.  Vern. 
Chilla,  chtlara,  bairi,  bharif  Hind. ;  Berif  hhaina  ber,  Oudh;  Maun,  Manbhiim  ;  Men, 
warn,  gamgudu,  Teh ;  Lainja,  massei,  karei.  Mar.;  G^zVart,  Uriy a ;  Thundri,Qou!d\\ 
Khesa,  Kirku ;  Kanera,  Koderma ;  Chorcho,  Sonthal ;  Monkurokurij  Mai  Pahari ; 
RorS,  K61 ;  Beri,  Khawar ;  Gidugam,  Palhonda ;   Veska,  Koya ;  Jinuguda,  Reddi. 

A  small  tree.  Bark  ^  in.  thick,  brittle,  exfoliating  in  more  or 
less  square  flakes.  Wood  yellowish-white,  moderately  hard,  rough, 
close-grained.  Pores  small  and  very  small,  in  radial  lines.  Medullary 
rays  fine  and  very  fine,  wavy,  equidistant,  very  numerous,  bent  round 
the  porea 

Sub-Himalayan  tract  from  the  Indus  eastwards  to  Nepal ;  Oudh,  Eastern  Bengal, 
Central,  Western  and  South  India ;  very  rare  in  Ceylon. 

As  with  the  other  species,  this  also  grows  to  a  large  size  in  forest  and  busby  in 
open  lands,  where,  like  the  others,  it  probably  owes  its  luxuriant  growth  to  being 
disliked  by  goats.  -  The  wood  is  very  similar  to  that  of  (7.  graveolens,  and,  like  it,  but 
little  used.  Brandis  says  combs  are  made  of  it.  If  cut  green  so  as  to  prevent  dis- 
coloration it  ought  to  be  good  for  carving.  W  =  40  lbs.  The  bark  is  bitter;  it  is 
used  for  adulterating  the  **  Kamela  ^'  powder.  The  pounded  fruit  is  used  to  poison 
fish.  The  leaves  have  been  seen  in  the  Dehra  Diin  to  be  covered  with  the  bright 
green  Hemipterous  insect  Scutellera  nobilis,  Fabr.,  which  evidently  sucks  them,  but 
the  damage  done  was  not  very  apparent. 

lbs. 

O  1363.    Gonda,  Oudh  (Dodsworth) 41 

0  3085.        „          „      (Wood) — 

0  3089.    Kheri,  Oudh        „ — 

C  1183.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)      .        .        .41 

C2802.     Melghdt,  Berar  (young)  (Brandis) 38 

C  3527.    Khurdha  Forests,  Orissa  (Gamble) 43 

C  4217.    Gaujam  Forests  (Gamble) 36 

4.  C.  eseulenta,  Roxb.  Fl.  Ind.  ii.  422  ;  Fl.  Br.  Ind.  ii.  592  ;  Bedd.  Fl.  Sylv.  cxix. ; 
Talbot  Bomb.  List  100 ;  Trimen  Fl.  Ceyl.  ii.  237.  C.  varians,  Thw. ;  Bedd.  Fl.  Sylv. 
t.  208.     Vern.  Mori,  Mar. ;  Kakkaipalai,  Tam. ;   Wal-waraka,  Cingh. 

A  shrub  or  tree.  Wood  white,  moderately  hard,  even-grained. 
Fores  small,  scanty,  evenly  distributed.  Medullary  rays  fine, 
numerous,  equidistant,  giving  a  satiny  silver-grain. 

Western  Coast  from  the  Konkan  southwards,  and  hills  of  the  Western  Ghdts  up 
to  4000  It. ;  common  in  Ceylon  up  to  5000  ft. 

Beddome  speaks  of  this  as  a  large  tree  in  the  Western  Gh4t  forests,  and  it  probably 
has  the  same  characteristics  as  the  other  species,  being  large  in  thick  forest,  and 
shrubby  only  in  open  places.  Trimen  says  the  wood  and  leaves  are  used  medicinally, 
and  the  fruit  is  eaten  in  Ceylon. 

W  4723.    Travancore  (Bourdillon) ^'^ 
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2.  OSMELIA,  Thwaites, 

1.  0.  zeylaniea,  Thw. ;  Fl.  Br.  lod.  ii.  595 ;  Bedd.  Fl.  Sylv.  t.  209.  0.  Qardnert^ 
Thw. ;  Trimen  Fl.  Ceyl.  ii.  238. 

A  moderate-sized  tree.    Bark  smooth,  grey.     Wood  light  yellow, 

moderately    hard,   even-grained.      Pores^   small    to    moderate-sized, 

scanty,  irregularly  distributed  between  the  fine,  regular,  pale  me- 

duUary  rays. 

Moist  regioQ  of  Ceylon,  at  2-4000  ft. 
Ceylon :  Int.  Exhn.  1862 — Kew  Museum. 

3.  HOMALIUM,  Jacq. 

About  nine  species,  mostly  Burmese.  H,  minutiflorum,  Kurz  For.  Fl.  i.  532. 
H.  propinquam,  Clarke  and  ff.  Oriffithianum,  Kurz  For.  Fl.  i.  531,  are  Burmese 
trees.  H,  Schlichiiy  Kurz  For.  FL  i.  532 ;  Fl.  Br.  Ind.  ii.  597,  is  an  evergreen  tree  of 
Chittagong.  H,  travancoricum,  Bedd.  FL  Sylv.  t.  211 ;  FL  Br.  Ind.  ii.  598,  is  a 
middle-sized  tree  of  the  evergreen  forests  of  the  Ghits  of  Travancore  and  TinneveUy. 

Wood  hard,  white  to  red.  Pores  small  to  moderate-sized,  scanty, 
between  the  numerous  fine  medvZlary  rays. 

1.  H.  nepalense,  Benth. ;  FL  Br.  Ind.  ii.  596  ;  Brandis  For.  Fl.  244. 

A  tree.  Bark  J  in.  thick,  creamy  white,  peeling  ofi*  in  rectangular 
scales.  Wood  white,  moderately  hard,  close-grained,  shining,  annual 
rings  distinct.  Pores  small,  evenly  distributed,  scanty.  MedvMary 
rays  fine,  moderately  numerous. 

Valleys  in  Nepal  (a  large  tree — Wallich) ;  Northern  Circars  in  Ganjam  (Mahendra- 

girl  Hill,  4000  ft.)  and  the  Rumpa  Hills,  3000  ft.  (a  small  tree). 

lbs. 

C3903.    Rumpa  Hills,  Godavari,  3000  ft.  (Gamble)       ....    53 

2.  H.  tomentosum,  Benth. ;  FL  Br.  Ind.  ii.  596 ;  Brandis  For.  Fl.  243 ;  Kurz 
For.  Fl.  i.  531.  Blackwellia  tomentosa.  Vent. ;  Brandis'  Burma  Catalogue,  1862,  No. 
58.     Vem.  Myaukchaw,  Burm. 

A  large  deciduous  tree.  Bark  thin,  very  smooth,  white  or  greyish- 
white.  Wood  brown,  with  dark-coloured  heartwood,  very  hard,  heavy 
and  close-grained,  splits  in  seasoning.  Pores  small,  scanty,  regularly 
distributed  between  the  fine,  very  closely  packed  medullary  rays^ 
which  are  bent  outwards  where  they  touch  the  pores.  The  distance 
between  the  rays  is  less  than  the  transverse  diameter  of  the  pores. 

Northern  Circars,  Chittagong  and  Burma,  where  it  is  very  common. 
Weight :  Brandis  in  Burma  List,  1862,  No.  58,  gives  56  lbs.    His  experiments  made 
in  1864  were  as  follows : — 

Weight. 
No.  Sixe  of  bar.  in  lbs.  Valae  of  P. 

2  .  3'  X  1"  X  1"  .  53  .  880 

3  .  2'  X  1"  X  1"  .  54  .  868 

Our  specimens  give  an  average  of  59  lbs.    This  may  be  the  wood  experimented 

on  by  SIdnner,  No.  63  (see  also  under  Balbergia  lanceoJaria^  p.  254),  weight  62  lbs., 

P  =  1003.    He  calls  it  "  Mouhneln  lancewood  "  and  Moukshow.    The  wood  is  durable, 

and  is  used  for  the  teeth  of  harrows  and  for  furniture.    The  tree  grows  very  big  in 

Burma,  with  a  clean  bole  of  up  to  70  ft.  in  height  to  first  branch. 

Iba. 

B    331.    Burma  (1866) 63 

B  2534.         „     (Brandis,  1862) 50 

B  2692,  2699,  2702.    Tavoy  (Wallich,  1828) 61,  64,  65 

E  3713,  4283.    Royal  Bot  Garden,  Calcutta  (King)       .  .61 

C  3921.    Jaganathprasid  Forest,  Ganjam  (Gamble)       ....    — 
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a  H.  zeylanlcum,  Benth. ;  Fl.  Br.  Ind.  ii.  696;  Bedd.  FL  Sylv.  t.  210;  Talbot 
Bomb.  List  101 ;  Trimen  Fl.  Ceyl.  ii.  239.  Yern.  lAyan^  liyangu^  Cingh. 

A  large  tree.     Wood  greyish-red  to  red,  hard,  even-grained,  rough, 

darker  in  the  centre  in  irregular  masses.     Pores  moderate-sized,  in 

radial  or  slightly  oblique  strings.     MedvZlary  rays  extremely  fine, 

numerous  and  closely  packed. 

Evergreen   forests  of  the  Northern   Ghdts  of  N.  Kanara,  and  thence  down  to 

Travanoore  and  Tinnevelly ;  forests  of  N.  Arcot  on  the  edge  of  the  Deccan  Plateau ; 

moist  low  country  of  Ceylon  up  to  3000  ft. 

Ibe. 
W4293.    Tinnevelly  (Brasier) 38 

W4678.    Travancore  (Bourdillon) 52 

No.  83,  Ceylon  Collection,  new  (Mendis). 

Order  LII.    FASSIFLOSEiE, 

This  Order  is  really  hardly  worth  mention,  but  some  species  of  Passiflora  are  found 
as  more  or  less  woody  climbers  in  the  forests,  and  Carica  Papaya^  Linn.,  the  Papaw 
tree ;  Vem.  Papaya^  papita.  Hind. ;  Perinjiy  Kan. ;  ThinhaWy  Burm.,  is  a  small,  soft- 
wooded,  or  rather  fleshy,  tree,  which  was  introduced  from  South  America,  and  is  now 
cultivated  all  over  India  for  its  valuable  fruit.  The  tree  has  the  property  of  rendering 
meat  tender  if  the  pieces  are  soaked  in  the  juice  or  suspended  under  it  (see,  also, 
Ajgric.  Ledger,  No.  31, 1896). 

The  wood  of  Carica  consists  of  an  outer  ring  of  fibrous  wood  bundles  surrounding  a 
large  central  mass  of  cellular  pith  tissue.  In  the  wood  ring  the  bundles  are  wedge- 
shaped,  crossed  ladder-like  at  intervals  by  bars  in  which  the  rather  small  pores  are 
found.  Between  the  bundles  come  the  rather  indistinct  soft  medullary  rays.  On  the 
vertical  outer  surface  of  the  wood  circle  the  ends  of  the  bundles  form  a  diamond- 
shaped  network.    The  hark  is  thin,  fleshy  within,  papery  outside. 

1.  PASSIFLORA,  Linn. 

Pasrion  Flowers.  Two  indigenous  species.  P.  nepalensis^  Wall. ;  Fl.  Br.  Ind.  ii. 
600,  is  a  glabrous  climber  with  slender  angular  branches  found  in  the  Central  and 
Eastern  Himalaya  and  the  Khasia  Hills  up  to  6000  ft.  P.  fcetida,  Linn. ;  Yern. 
Thagyaj  Burm.,  is  a  pretty  species  with  a  pectinate  moss- like  involucre,  introduced  from 
tropical  America,  and  now  acclimatized  in  many  places.  P.  stipulata^  Ait.  is  an 
introduced  small  climber  common  in  the  hills  of  South  India  and  Ceylon.  P.  svherom^ 
Linn.,  with  very  small  flowers  and  corkv  stems,  is  also  a  common  introduced  plant  in 
many  places.    P.  edulis,  Sims,  is  the  **  Passion  fruit "  or  **  Sweet-cup,"  often  cultivated. 

1.  P.  Leschenaultil,  DC ;  Fl.  Br.  lod.  ii.  599. 

A  slender  climbing  shrub,  with  leaves  broadly  truncate  at  apex 
and  three- lobed,  stems  angular,  about  1  in.  thick.    Bark  brown,  smooth. 
Wood  white,  porous,  very  soft,  in  radial  wedges  containing  very  large 
pares  and  separated  by  few  very  broad  TnedvMary  rays, 

Moimtains  of  South  India,  up  to  7000  ft. 

W  3892.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

Order  LIII.    DATISCEiE. 

One  genus  only  produces  a  tree  in  India,  viz. :  Tetrameles.  Batiaca  cannahin<h 
Linn. ;  Fl.  Br.  Ind.  ii.  656 ;  Vem.  Akalbir,  hhang  jaldy  Hind.,  is  a  tall,  erect  herb 
resembling  hemp  and  found  in  the  West  Himalaya,  which  gives  a  red  or  yellow  dye. 

1.  TETRAMELES,  R.  Br. 

1.  T,  nudiflora,  R.  Br. ;  Fl.  Br.  Ind.  ii.  657  ;  Bedd.  Fl.  Sylv.  t.  212 ;  Brandis  For. 
Fl.  246 ;  Kurz  For.  Fl.  i.  535 ;  Gamble  Darj.  List  43 ;  Talbot  Bom\>.l\a\.\QV  •,  'Yfvmwi. 


382  A  MANUAL  OF  INDIAN  TIMBERS 

Fl.  Ceyl.  ii.  265.  Vem.  Mainakat,  hoongia,  Nep. ;  Payomho,  Lepcha ;  Bolong,  GWlro ; 
Sandugaza,  BeDg. ;  Bolur,  jermalu,  Kan. ;  Ugado^  Mar. ;  Chini,  Tam. ;  Chini,  vella 
chinif  Mai. ;  Nigunu,  mugunn,  Gingh. ;  TseikpobaTif  Magh  ;  Baing,  Upper  Burma ; 
Thitpokf  Burm. 

A  very  large  deciduous  tree,  with  cylindrical,  often  much-buttressed 
stem.  Bark  greyish- white,  1  in.  thick,  spongy,  marked  with  horizontal 
wrinkles  and  small  vertical  lines  of  lenticels ;  peels  off  in  thin  papery 
layera  Wood  white,  soft.  Annual  rings  marked  by  a  belt  of  close 
pores.  Wood  cells  large.  Pores  large,  often  subdivided  and  in  short 
zigzag,  transverse  lines.  Medullary  rays  fine  to  moderately  broad, 
clearly  marked^  the  distance  between  the  rays  equal  to  the  diameter 
of  the  pores. 

Eastern  Himalaya  in  Sikkim  and  Bhutan,  up  to  2000  ft.;  Gdro  Hills;  Chitta- 
gong  Forests ;  tropical  forests  in  the  moist  parts  of  Burma ;  plains  and  lower  hills 
of  the  Western  Coast  from  the  Konkan  to  Travancore,  up  to  2500  ft. ;  low  country  of 
Ceylon,  up  to  3000  ft. 

An  immense,  very  conspicuous  tree.  Kurz  says  it  reaches  150  ft.,  with  100  fl.  to 
the  first  branch  and  15  ft.  in  girth ;  and  I  have  seen  some  in  the  lower  Darjeeling  hills 
of  quite  that  height  and  about  30  ft.  in  girth.  I  also  once  measured  a  specimen  in  the 
Buxa  forests  154  ft.  high,  with  a  girth  of  15  ft.  This  is  about  the  size  mentioned  by 
Bourdillon  as  reached  by  the  tree  in  Travancore.  The  rate  of  growth  is  very  fast,  but 
unfortunately  we  have  no  recorded  measurements.  Kurz  says  the  wood  is  valueless, 
but  Bourdillon  reports  it  to  be  used  exclusively  (?  only)  for  dug-out  canoes,  and  says 
that  if  rubbed  with  fish  oil  and  used  in  salt  water  a  boat  will  last  for  8  to  10  years.  It 
propagates  itself  readily  from  seed,  the  seeds  being  very  small  and  easily  carried  by  the 
wind.  He  gives  W  =  21  lbs.,  P  =  321.  The  more  correct  weight  is  probably  24  lbs. 
per  cubic  foot. 

lbs. 

E  3288.  Rinkheong  Reserve,  Chittagong  Hill  Tracts  (Gamble)    .        .  — 

W4544.  Travancore  (Bourdillon) 26 

B  4861.  Yab^  Reserve,  Magwe  (S.  E.  Jenkins) — 

B  4900.  Minbu  Division  (Calthrop) 24 

B  5070.  Thaungyin  Forests  (Cappel) 30 

B  6013.  Prome  Division 18 


Order  LIV.    CACTEiE. 

Two  genera — Rhipsalis  and  Opuntia. 

1.  RHIPSALIS,  Gaertn.  i?.  Cassytha,  Gaertn. ;  Fl.  Br.  Ind.  ii.  658;  Trimen  Fl. 
Ceyl.  ii.  266 ;  Vem.  Wal-nawahandi,  Cingh.,  is  a  fleshy  shrub  growing  on  rocks,  or 
epiphytic  on  trunks  of  trees  in  the  moist  region  of  Ceylon  up  to  4000  ft. 

2.  OPUNTIA,  Mill.  Prickly  Pear.  Several  species  of  this  genus  have  been  intro- 
duced, and  have,  with  sometimes  disastrous  results,  escaped  from  cultivation,  and  now 

•  cover  enormous  areas  in  the  Deccan  and  Carnatic.  Apparently,  Masulipatam  was  the 
place  where  the  Cactus  was  first  grown,  and  the  species  was  0.  Dilleniiy  DC ;  Vem. 
Kalazaw,  kalazaung,  Burm.,  which  has  glaucous  green  branches  and  bright  yellow 
flowers.  This,  I  believe,  is  the  species  which  is  probably  the  most  common  in  the 
Northern  Deccan  and  the  Circars;  but  in  the  Carnatic  country,  around  Madras,  as 
Mr.  Joseph  Steavenson  {Proc,  Madras  Agri.-Hort.  Soc,  1885)  has  pointed  out,  the 
common  species  is  a  red-flowered  one,  which  is  probably  0.  spinosissima,  Mill.  There 
are  also  several  other  species  in  cultivation  or  run  wild,  but  their  complete  identifica- 
tion has  never  been  fully  carried  out,  and  requires  to  be  done. 

The  fruit  of  most  species  is  more  or  less  edible,  and  can  be  used  for  making  alcohol ; 
and  the  branch-joints,  after  their  thorns  have  been  cut  off,  have  been  chopped,  up  and 
given  to  cattle  in  time  of  scarcity. 

Prickly  pear  has  sometimes  been  used  for  forest  boundary  hedges  and  to  protect 

avenue  trees  on  road-sides,  but  is  not  a  good  species  for  the  purpose,  as  it  is  liable  to 

spread.     To  the  Forest  officer  the  chief  interest  in  it  has  been  the  hope  that  it  would 
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assist  in  the  roproduction  of  forest  trees,  by  protecting  the  seedlings  from  cattle  when 
young ;  but  Mr.  A.  W.  Peet  tells  me  that  this  hope  has  hardly  been  fulfilled  in  the 
Madras  forests.  Seeds,  however,  often  sow  themselves  naturally  in  the  middle  of 
Cactus  bushes,  or  may  \^  sown  artificially  by  means  of  a  long-handled  hoe ;  and  with 
the  help  of  the  prickly  pear,  some  of  the  seed  sown,  especially  nfm,  tamarind,  babdl, 
soapnut,  date,  palmyra,  may,  it  is  hoped,  germinate  and  the  resulting  trees  eventually 
help  to  kill  off  their  protector  when  he  has  served  his  purpose. 

Various  endeavours  have  been  made  to  introduce  the  Cochineal  insect  and  make 
Cochineal  a  regular  article  of  Indian  trade,  but  it  is  enough  to  refer  to  the  very  interest- 
ing history  of  the  subject  given  in  Dr.  Watt's  Dictionary,  vol.  ii.  p.  398. 

Order  LY.    XTMBELLIFEBiE. 

A  large  Order  containing  chiefly  herbaceous  plants,  as  types  of  which  the  cultivated 
vegetables,  carrot,  parsnip,  celery,  parsley  may  be  indicated.  Only  one  genus  in  India 
contains  even  a  shrubby  plant,  aud  that  is  only  locally  interesting  and  of  no  economic 
importance. 

1.  BUPLEURUM,  Linn. 

1.  B.  plantaginifollum,  Wight;  Fl.  Br.  Ind.  ii.  674. 

A  shrub  with  few  stems,  or  a  treelet  6  ft.  high,  running  to  scarcely 
more  than  1  in.  in  diameter  at  ba,se.  Bark  very  thin,  dark  brown, 
with  horizontal  rings.  Wood  white,  hard,  close-grained.  Pores 
extremely  small,  very  scanty.  Medullary  raya  very  fine,  very  shorty 
numerous. 

Hill  ranges  of  South  India  at  6-8000  ft.,  conspicuous  in  the  sholas  between 
Ootacamund  and  Doddabetta. 

W  3994.    Ootacamund,  Nilgiris,  8000  ft.  (Gamble). 

Ordek  LYI.    ABALIACEiE. 

Contains  17  genera  of  usually  small,  soft-wooded  trees  or  shrubs,  erect  or  climbing. 
They  are  of  little  forest  importance,  none  of  them  having  any  economic  value,  though 
some  have  good  soft  white  woods  which  might  serve  for  some  carpentry  purposes. 
Tbey  are  divided  into  four  Tribes,  viz. — 

Tribe   I.  Aralieas Aralia,  Pentapanax,  Aralidium. 

II.  Panaceas Acanthopanax,  Helwingia,  Poly- 

scias,  Heptapleurum,  Trevesia, 
Braseaia,  Dendropanax. 

III.  Hederese Arthrophyllum,     Heteropanax, 

Brassaiopsis,     Macropanax, 
Hedera,  Gamblea. 
„  IV.  PlerandresB Tupidanthus. 

Panax  fruticosuyn,  Linn. ;  Fl.  Br.  Ind.  ii.  725,  is  a  shrub  cultivated  in  gardens  and 
as  a  hedge-plant  all  over  India.     The  leaves  vary  much,  and  are  often  variegated. 

Wood  white,  usually  soft.  Pores  small,  usually  rather  scanty ;  a 
line  of  larger  pores  often  indicating  the  annual  rings.  Medullary 
rays  moderately  broad,  not  numerous,  giving  a  silver-grain.  The 
wood  of  Aralidium  differs  from  that  of  the  rest. 

1.  AEALIA,  Linn.  Eight  species,  some  of  which  are  scarcely  woody  plants.  A. 
Miolasa,  Seem. ;  and  A,  armataj  Seem. ;  Fl.  Br.  Ind.  ii.  723 ;  Gamble  Darj.  List  43 ; 
Vem.  Somrif  Nep. ;  Kajyang^  Lepcha,  are  small  trees  of  the  Eastern  Himalaya  and 
the  Ehasia  Hills,  the  latter  also  occurring  in  Tenasserim  and  in  the  Kachin  Hills.  They 
have  prickly  stems,  large  2-  to  3-pinT)ate  leaves,  and  the  general  aspect  of  tree  ferns,  and  are 
decidedly  omamentaL  A,  Thomsonii,  Seem,  is  a  similar  plant  of  the  Khasia  Hills  and 
Assam ;  while  A.  mala^rica,  Bedd.  Fl.  Sylv.  cxxi.,  is  also  a  somewhat  similar  species 
of  the  eve^greeu  forests  of^the  ^estejn  Ghdts,  especially  common  on  tVi^  G^bi^wst  Qk\^X. 
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below  the  Wynaad.  A.  cachemiricOf  Done. ;  Fl.  Br.  Ind.  ii.  722  ;  Brandis  For.  PL  248 ; 
Vern.  Akhota,  Jaunsar,  is  a  large  perennial  herb  which  each  year  grows  to  almost 
shrubby  size  and  then  dies  down ;  and  which  is  a  common  and  conspicuous  plant  of 
the  undergrowth  in  the  fir  and  oak  forests  of  the  West  Himalaya. 

A.  papyri/era.  Hook,  is  the  Chinese  rice-paper  plant,  and  is  often  seen  in  gardens 
in  India,  especially  on  the  NUgiris. 

2.  PENTAPANAX,  Seem, 

Five  species.  P.  svhcordatum^  Seem,  is  a  small  tree  of  the  Khasia  Hills  at  4-6000  ft. 
P.  LeschmatUtiif  Seem. ;  Fl.  Br.  Ind.  ii.  724 ;  Bedd.  Fl.  Sylv.  cxxL,  is  a  good-sized 
tree  of  the  higher  Sikkim  Himalaya,  also  found  on  the  Nilf;;iris  and  other  bill  ranges  of 
8outh  India.  A  variety  of  this  (var.  umheUatay  Seem. ;  Vern.  Tungshing,  Bhutia)  is 
met  with  in  the  Central  and  Eastern  Himalaya  from  Kumaon  to  Bhutan  at  4-10,000  ft., 
and  in  the  Khasia  Hills,  and  is  a  large  climber  with  large  paniculate  umbels  of  flowers. 
P.  UeHcUunh  King  in  Joum.  As.  Soc.  Beng.  Ixvii.  ii.  293,  is  a  climbing  shrub  of  the 
Shan  Hills  of  Burma. 

1.  P.  racemosum.  Seem. ;  Fl.  Br.  Ind.  ii.  724 ;  Gamble  Darj.  List  43.  Vern. 
BalUray  Nep. ;  Frongzam^  Lepcha. 

A  very  large  straggling  or  climbing  shrub.  Bark  thin,  silvery - 
grey,  peeUng  oflF  in  thin  flakes.  Wood  greyish-white,  soft.  Anmud 
rings  very  prominently  marked  by  a  line  of  large  pores ;  the  pores  in 
the  rest  of  the  wood  small,  scanty.     Medullary  rays  moderately  broad. 

Sikkim  Himalaya,  6-8000  ft.,  common  about  Darjeeling. 

The  Fl.  Br.  Ind.  is  doubtful  if  this  is  a  tree  or  climber,  but  I  have  never  seen  it 
otherwise  than  climbing  over  other  trees  and  throwing  out  many  long  pendent  branches, 
which  hang  down  conspicuously. 

E  3576.    Darjeeling,  6000  ft.  (Gamble). 

2.  P.  parasiticum,  Seem. ;  Fl.  Br.  Ind.  ii.  724 ;  Brandis  For.  Fl.  248.  Vern. 
Kot  senval,  Kumaon. 

A  straggling  shrub,  branches  often  rooting.  Bark  thin,  dark  grey, 
shining,  exfoliating  in  thin  flakea  Wood  grey,  soft,  heartwood  darker. 
Pores  in  the  annual  rings  small,  in  a  continuous  belt ;  in  the  rest  of 
the  wood  very  small,  in  groups  rather  distant  and  radially  disposed. 
MeduUary  rays  scanty,  fine  to  moderately  broad. 

West  Himalaya  from  the  Tons  to  Nepal,  especially  in  Kumaon,  at  6-9000  ft. 

lbs. 

H4640.    Balcha,  Tehri-Garhwal,  9000  ft.  (Gamble)       ....    40 

3.  ARALIDIUM,  Miq. 

1.  A.  pinnatifldum,  Miq. ;  FL  Br.  Ind.  il  725.     Vern.  Seinhasi,  Burm. 

A  small  tree.  Wood  light  red,  hard.  Pores  scanty,  moderate-sized 
to  large,  often  subdivided  or  2  to  3  together.  Medullary  rays  broad  to 
very  broad,  with  a  very  conspicuous  silver-grain  of  broad  plates.  Very 
numerous  ladder-like  curved  transverse  bars  across  the  spaces  between 
the  rays. 

Malay  Peninsula,  extending:  north  to  Tenasserim. 

The  plant  was  found  by  Mr.  W.  A.  Hearsey  on  the  western  coast  of  Tavoy,  on 

the  hills.    The  wood-structure  is  quite  unlike  that  of  most  ARALiACEis,  but  ajn^ees 

closely  with  that  of  Pbotbacks.    But  I  know  of  no  Burmese  tree  of  the  latter  Order 

having  pinnatifid  leaves  nearly  4  ft.  lone  by  3  ft.  broad,  as  Mr.  Hearsey  describes  those 

of  his  plant.    It  is  a  beautiful  wood,  and  would  make  fine  parquet  Hooring,  tables^  etc. 

ita. 
B4924.    Tayoy,  Burma  (lianson) ;       •    34 
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4.  AOANTHOPANAX,  Dene,  and  Planch.  A.  <zculeatum.  Seem. ;  PI.  Br.  Ind.  ii. 
726,  is  a  shrub  or  small  tree  of  the  Mishmi  and  Khasia  Hills,  frequent  at  4000  ft.  The 
structure  of  the  wood  of  A.  ricinifolium^  Seem,  of  Japan,  is  very  interesting,  the  large 
pores  being  in  re^ar  concentric  lines,  while  the  cellular  tissue  has  a  curious  network  of 
lai^e  cells  (Nordlinger*s  Sections,  vol.  10). 

5.  HELWINGIA,  Willd. 

1.  H.  himalaica.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  ii.  726 ;  Gamble  Darj.  List  43. 
Yem.  Lttbbor,  Lepcha. 

A  large  shrub.     Wood  white,  moderately  hard,  pith  large.     Pores 

yery  soull,  arranged  in  groups  or  short  concentric  lines.     MedvUary 

rays  short,  fine  to  moderately  broad. 

Eastern  Himalaya,  above  7000  ft.,  Khasia  Hills. 

A  curious  shrub  with  simple  leaves  and  flowers  in  umbels  from  the  centres  of  the 
leaves,  like  those  of  Buscus.    It  is  fairly  common  in  the  forests  round  Darjeeling. 

E  3342.    Darjeeling,  7000  ft.  (Gamble). 

6.  POLYSCIAS,  Forst.    P.  acuminata.  Seem. ;  Fl.  Br.  Ind.  ii.  727 ;  Bedd.  Fl.  Sylv 
t.  218 ;  Trimen  Fl.  Ceyl.  ii.  282,  is  a  small  tree  of  the  evergreen  forests  of  the  hill 
ranges  of  South  India  from  the  Nilgiris  to  Travanoore  at  about  4-5000  ft.,  and  of  the 
banks  of  streams  in  the  hill  region  of  Ceylon. 

7.  HEPTAPLEURUM,  Gaertn, 

Twelve  species  of  trees  or  climbing  shrubs,  mostly  of  South  India  or  of  the  East 
Himalaya.  H.  glaucumj  Bth.  and  Hook.  f. ;  FL  Br.  Ind.  ii.  728,  is  an  evergreen 
tree  of  the  Khasia  Hills  at  4-6000  ft.,  and  JET.  ht^poleucum,  Kurz  For.  Fl.  i.  539,  a 
similar  tree  from  the  same  region,  also  found  in  the  drier  hill  forests  of  Burma,  at 
6000  ft.  H.  rostratum,  Bedd.  Fl.  Sylv.  cxxii.,  is  a  tree  ("  very  large  tree,"  Bedd. ; 
'*  tonall  branched  tree,"  Clarke  in  Fl.  Br.  Ind.)  of  the  Nilgiri  and  Anamalai  Hills  at 
5-6000  ft.  jET.  racemomm,  Bedd.  Fl.  Sylv.  t.  214 ;  Fl.  Br.  Ind.  ii.  729 ;  Trimen  FL 
Ceyl.  ii.  283,  is  a  large  tree  of  the  sholas  of  the  Nilgiris  and  other  hills  of  South  India 
at  3-7000  ft.,  and  of  the  hill  ranges  of  Ceylon,  with  a  soft  grey  wood.  If,  WaHichi- 
anum,  Clarke;  FL  Br.  Ind.  ii.  730;  Bedd.  FL  Sylv.  cxxii.;  Talbot  Bomb.  List  102 
(H.  exaltatum.  Seem.;  Trimen  Fl.  CeyL  ii.  284),  is  also  a  large  tree  of  the  South 
Indian  hills  extending  northwards  to  the  Konkan  Ghdts,  and  southwards  to  Travancore 
and  the  Ceylon  Hills.  H.  stellatum,  Gaertn.  and  H.  emarginatum.  Seem,  are  scandent 
shrubs  of  Ceylon,  the  former  also  of  the  South  Indian  Hills  at  rather  low  elevations. 
JI,  Khasianum^  Clarke ;  FL  Br.  Ind.  ii.  730,  is  a  tree  of  the  Khasia  Hills  at  3-6000 
ft.  and  of  the  Mishmi  and  Bhutan  Hills.  H,  Laiuranceanum,  Prain,  is  found  in  the 
Kachin  Hills  of  Burma. 

1.  H.  impressum,  Clarke ;  FL  Br.  Ind.  ii.  728 ;  Gamble  Darj.  List  44.  Vern.  Balu 
chinia,  Nep. ;  Suntong,  Lepcha. 

A  large  tree.     Bark  brown,  thick,  exuding  a  copious  gum.     Wood 

white,  soft,  even-grained.     Annual  rings  marked  by  a  white  line. 

Pores  very  small,  rather  scanty,  somewhat  concentrically  distributed. 

MedvUary  rays  moderately  broad,  giving  a  pretty  silver-grain. 

Central  and  Eastern  Himalaya  from  Knmaon  to  Bhutan  at  6-10,000  ft.,  chiefly  in 
the  higher  forests  among  the  oaks  and  rhododendrons,  as  on  the  Tonglo  Range. 

Iba. 

E  3635.    Goompahar  Forest,  Darjeeling,  7600  ft.  (Gamble)    ...    37 

2.  H.  elatum,  Clarke ;  FL  Br.  Ind.  ii.  728 ;  Gamble  Darj.  List  44.  ff.  glaucum, 
Kurz  For.  Fl.  i.  638.    Vern.  Chinia,  Nep. ;  Frongzamy  Lepcha. 

An  evergreen  tree.  Wood  white,  soft,  even-grained.  Pores  small, 
numerous.  MedvUary  rays  broad,  with  a  few  fine  rays  between^ 
giving  a  good  silver-grain. 
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Himalaya,  from  Kumaon  to  Bhutan  at  5-7000  ft. ;  bill  ranges  of  Burma  at  similar 
elevations. 

E  3326.    Rangiriim,  Darjeeling,  6000  ft.  (Gamble). 
E  3417.    Darjeeling,  6000  ft.  (Gamble). 

3.  H.  venulosum,  Seem. ;  Fl.  Br.  Ind.  ii.  729 ;  Bedd.  Fl.  Sylv.  cxxii. ;  Brandis 
For.  Fl.  249 ;  Kurz  For.  Fl.  i.  538 ;  Gamble  Darj.  List  44 ;  Talbot  Bomb.  List  102. 
Aralia  dtgitata^  Boxb.  Fl.  Ind.  ii.  107.  Vem.  DaiUj  Hind.;  Kat^semul,  Dehra  Ddn; 
Karhoti  semul^  Giu*hwal ;  Kur  semvl,  Kumaon ;  SingJiata,  Nep. ;  Sukriruin^  K61 ; 
Susurudiy  Khond ;  Chippura,  Heddi ;  Myaukletwa^  Yaw ;  Baluletwa,  Burm. 

A  stra^ling  or  climbing  shrub,  often  epiphytic.  Bark  grey, 
shining.  Wood  light  brown,  soft.  Pores  small,  not  very  numerous. 
MeduUary  rays  fine  to  moderately  broad. 

Common  in  the  greater  part  of  India  from  the  Lower  Himalaya  and  sub-Himalayan 
forests  southwards  and  eastwards ;  all  over  Burma. 

A  common  and  rather  handsome  climber,  more  frequent  on  trees  near  villages  and 
in  open  places  than  in  forests,  but  not  uncommon  even  there. 

C  3442.    Neturhdt,  Palamow,  Chota  Nagpore,  3000  ft.  (Gamble). 

8.  TREVESIA,  Vis.  T.  palmata.  Vis. ;  Fl.  Br.  Ind.  ii.  732 ;  Kurz  For.  Fl.  i.  539 ; 
Gamble  Darj.  List  44  {OasUmia  palmata^  Roxb.  Fl.  Ind.  ii.  407) ;  Vem.  Kajpati^  Nep. ; 
Suntongy  Lepcha ;  Baw,  Burm.,  is  an  evergreen  **  treelet "  or  palm-like  shrub  of  uie 
forests  of  the  lower  sub-Himalaya  from  Nepal  to  Assam,  Eastern  Bengal  and  Burma, 
ascending  to  5000  ft.  It  is  foimd  in  forest  undergrowth  and  has  large  palmate  leaves 
and  big  fruit. 

9.  BRASSAIA,  Eudl.  B.  capitata,  Clarke ;  FL  Br.  Ind.  ii.  732,  is  a  tree  of  the 
Nilglri  Hills,  with  digitate  leaves,  not  at  all  common. 

10.  DENDROPANAX,  Dene,  and  Planch.  2>.  japonicum.  Seem. ;  Fl.  Br.  Ind.  ii. 
733,  is  a  scarce  shrub  or  small  tree  of  the  Kbasia  Hills  at  4-5000  ft.  2>.  Idsteri,  King 
in  Journ.  As.  Soc.  Beng.  IxvlL  ii.  294,  is  a  large  shrub  of  the  Daphla  Hills  at  5-6000  ft. 

11.  ARTHROPHYLLUM,  Blume.  A.  diverHfolium,  Blume ;  Fl.  Br.  Ind.  ii.  733 
(-4.  javanicum,  Blume ;  Kurz  For.  Fl.  i.  540),  is  an  evergreen  palm-like  tree  of  the 
tropical  forests  of  the  West  Coast  of  South  Andaman. 

12.  HETEROPANAX,  Seem. 

1.  H.  fl^agrans,  Seem. ;  Fl.  Br.  Ind.  ii.  734 ;  Brandis  For.  Fl.  249 ;  Kurz  For. 
Fl.  i.  541 ;  Gamble  Darj.  List  44.  Panax  fragrans,  Roxb.  Fl.  Ind.  ii.  76.  Vem. 
Tarla,  Dehra  Ddn ;  Dimna,  Ghirhwal,  Kumaon ;  Lai  totilla,  Nep. ;  Siriokhtem,  Lepcha ; 
Kesseru,  Assam ;  Hona^  Cachar ;  Arengi  banu,  K61 ;  Tachanza,  kgaungdauk,  Burm. 

A  small  tree.  Bark  pale  yellowish-grey,  peeling  off  in  thin  flakes, 
i  in.  thick.  Wood  grey,  soft,  porous.  Pores  moderate-sized,  often 
subdivided,  scanty.  Medvllary  rays  moderately  broad,  long  but  not 
deep,  making  a  speckled  silver-grain  on  a  radial  section.  Pith  large, 
round. 

Sub-Himalayan  tract  and  Siwalik  Hills  from  the  Jumna  eastwards  to  Assam; 
Eastern  Bengal;  Chota  Nagpore;  deciduous  forests  throughout  Burma;  Andaman 
Islands. 

A  tree  which  has  much  the  same  appearance  as  Oroxylum  indicum,  but  they  can 
be  at  once  distinguished  when  either  in  flower  or  fruit.  It  is  a  food-plant  of  the  "  Eri  ^ 
silkworm  of  Assam  {Attacus  Ridniy  Boisd.),  whose  usual  food  is  the  Castor-oil  plant. 
The  well-marked  silver-grain  would  make  the  wood  useful  for  articles  of  turnery. 
King  (Journ.  As.  Soc.  Beng.  Ixvii.  ii.  405)  speaks  of  this  as  becoming  a  tree  40  to  60 
it.  high  in  the  Andamans ;  I  do  not  think  I  ever  saw  it  so  big  in  India. 

lbs. 
0  4764.    Phandowdla,  Dehra  Ddn,  2000  ft.  (Gamble)    ....    25 
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13.  BRASSAIOPSIS,  Dene,  and  Plch. 

Tea  species,  of  the  Eastern  Himalaya,  Eastern  Bengal  and  Burma ;  usually  erect 
small  trees  with  th^  habit  of  palms.  B.  Hainla,  Seem. ;  Fl.  Br.  Ind.  IL  735  ;  Gamble 
Daij.  List  44 ;  Vern.  Tilhetter,  Nep. ;  Suntong,  Lepcha,  is  a  common  small  tree  of  the 
forests  of  the  outer  Sikkim  Himalaya  at  2-1000  ft.  B,  jftalmatay  Kurz  For.  Fl.  i. 
637 ;  FL  Br.  Ind.  ii.  736  (Panax  palmatum,  Roxb.  Fl.  Ind.  iL  74),  is  an  evergreen 
palm-like  tree  of  the  tropical  forests  of  Chittagong  and  the  Andamans.  B.  alpina, 
Clarke ;  Fl.  Br.  Ind.  ii.  736,  is  a  small  tree  of  the  higher  hills  of  the  Sikkim  Himalaya 
at  10-11,000  ft. ;  and  B.  hispida,  Seem. ;  Fl.  Br.  Ind.  ii.  736 ;  Gamble  Daij.  List  44 ; 
Vern.  Fhota,  Nep. ;  Suntong,  Lepcha,  a  small  tree  of  the  same  hills  at  6-7000  .ft. 
B,  Hookeri,  Clarke ;  FL  Br.  Ind.  ii.  737 ;  Gamble  Darj.  List  44,  also  is  a  small  tree  of 
the  Sikkim  Himalaya  and  Ehasia  Hills  at  2-5000  ft. ;  and  B,  aculeata.  Seem. ;  Fi. 
Br.  Ind.  ii.  738,  is  a  small  prickly  tree  of  the  Khasia  Hills,  extending  west  to  Nepal 
and  Kumaon,  but  not  recorded  from  Sikkim. 

t  B.  mitis,  Clarke ;  FL  Br.  Ind.  ii.  736 ;  Gamble  Daij.  List  44.  Vern.  Moqt^ini, 
Nep. ;  Suniong,  Lepcha. 

A  small  tree.    Bark  thin,  grey.     Wood  soft,  white,  spongy.     Pores 

small,  in  groups  and  undulating  lines.    MedvMary  rays  short,  broad 

and  very  fine,  marked  in  silver-grain  as  shining  plates. 

Sikkim  Himalaya,  above  5000  ft.,  common  at  Daijeeling. 

Growth  moderately  fast,  5  rings  per  inch  of  radius.    A  handsome  plant  with 

broadly  palmatifid  leaves. 

lbs. 

E2382.    Rangbdl  Forest,  Darjeeling,  7000  ft.  (Gamble)        ...    24 

2.  B.  speciosa,  Dene,  and  Planch. ;  Fl.  Br.  Ind.  ii.  737 ;  Gamble  Darj.  List  44. 

A  moderate-si^d  tree.   Bark  grey,  thin.    Wood  white,  in  structure 

resembling  that  of  B.  mitis. 

Eastern  Himalaya  from  Nepal  to  Assam,  rising  to  5000  ft. ;  Eastern  Bengal  and 
Chittagong. 

E  5409.    Daijeeling,  6700  ft.  (Gamble). 

14.  MACROPANAX,  Miq. 

Besides  the  species  described,  M,  oreophilumy  Miq. ;  Fl.  Br.  Ind.  ii.  738 ;  Kurz  For. 
Fl.  i.  541,  is  an  evergreen  tree  of  the  forests  of  the  Eastern  Himalaya,  Khasia  and 
Martaban  Hills  above  5000  ft. 

1.  M.  undulatum,  Seem.;  FL  Br.  Ind.  ii.  738;  Gamble  Darj.  List  44.  Vern. 
<yhinia,  Nep. ;  Frongzam^  Lepcha. 

A  moderate-sized  evergreen    tree.      Wood  soft,  yellowish-white, 

•even-grained.     Pores  small,  numerous.     MedvUary  rays  broad,  often 

with  a  few  fine  rays  intervening,  prominent  on  a  radial  section  as  a 

shining  silver-grain.     The  distance  between  the  rays  is  many  times 

larger  than  the  diameter  of  the  pores,  there  being  many  lines  of  pores 

between  each  pair  of  rays. 

Eastern  Himalaya  up  to  5000  ft. ;  Assam,  Khasia  Hills  and  Sylhet. 

lbs. 
E  688.    Chuttockpur  Forest,  Darjeeling,  6000  ft.  (Johnston)  ...    30 

15.  HEDERA,  Linn. 

1.  H.  Helix,  Linn. ;  FL  Br.  Ind.  ii.  739 ;  Brandis  For.  FL  248 ;  Gamble  Darj.  List 
44.  The  Ivy.  Lterre,  Fr. ;  Epheu,  Germ. ;  Ellera^  Ital.  Vern.  Ealbamhar,  arbamhal^ 
Jhelum ;  Karmora,  mandia,  Kashmir ;  Kuroly  Chenab ;  Kurt,  karur,  Ravi ;  Brumhrum, 
dakdri,  Beas ;  KarharUf  kaniuri,  kadeoliy  Sutlej ;  Mithidri,  Jaunsar ;  Bdnda^  banu^ 
malkannif  Kumaon ;  Dudela,  singhana^  Nep. 
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A  large  woody  climber.  Wood  white,  soft,  porous.  Annvxil  rings 
marked  by  a  broad  belt  of  pores  and  by  less  numerous  pores  in  the 
autumn  wood.  Pores  small,  very  numerous.  Medullary  rays  short, 
moderately  broad. 

Himalaya  from  the  Indus  to  Bhutan,  between  2000  ft.  in  the  Dehra  Dtin  valley  and 
9000  ft.  in  the  hills ;  Khasia  Hills  at  4-6000  ft. 

The  Ivy  is  very  common  in  the  Western  Himalaya,  getting  gradually  scarcer 
eastwards :  in  Sikkim  I  have  only  seen  it  in  the  Siri  Valley  below  Sandukpho.  The 
stems  climb  up  trees  by  means  of  small  extra-axillary  rootlets,  and  often  reach  a  large 
size,  perhaps  up  to  1  ft.  in  diameter.  In  Europe  it  may  get  much  larger.  Mathieu 
mentions  a  plant  near  Montpellier  433  years  old  and  having  a  trunk  of  over  10  ft.  in 
girth.  Growth  slow,  22  rings  per  inch  of  radius.  Weight :  the  specimens  give  33  to 
34  lbs. ;  Mathieu  Fl.  For.  p.  202,  gives  27  to  44  lbs. 

lbs. 
H     69.    Mashobra,  Simla,  7000  ft — 

H  3010.    Kotgarh,  Simla,  7500  ft.  (Gamble) 34 

H  4512.    Chachptir  Forest,  Raiengarh,  9000  ft.  (Gamble)       ...    33 
Nordlinger's  Sections,  vol.  2. 

16.  GAMBLEA,  Clarke. 

1.  G.  eUlata,  Clarke ;  Fl.  Br.  Ind.  ii.  740 ;  Gamble  Darj.  List  44.  Vem.  Rcnnay 
Bhutia. 

A  good-sized  tree.  Bark  grey,  smooth.  Wood  white,  shining, 
moderately  hard.  Annual  rings  well  marked  by  a  line  of  moderate- 
sized  pores,  pores  in  the  rest  of  the  wood  very  scanty,  very  smalL 
Medullary  rays  fine  and  moderately  broad,  white,  shining,  irregularly 
distributed,  with  a  speckled  silver-grain.    Pith  round. 

Eastern  Himalaya  in  the  forests  of  the  Senchul  and  Singalila  Ranges  above  8000  ft. 
A  fine  tree,  with  a  nice  wood  resembling  ash. 

lbs. 

E  3402.    Tonglo,  Daijeeling,  9000  ft.  (Gamble) 37 

17.  TUPIDANTHUS,  Hook.  f.  and  Th. 

1.  T.  ealyptratUS,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  iL  740. 

A  glabrous  small  tree,  at  first  erect,  afterwards  a  lofty  climber. 

Bark  fight  brown,  very  rough,  granular.     Wood  grey,  hard.     Po-res 

extremely  small  and  very  small,  in  small  patches  of  loose  tissue,  more 

or  less  concentrically  arranged.     MedvMary  rays  fine  to  moderately 

broad,  scanty,  silver-grain  of  dark  plates. 

Eastern  Bengal ;  Khasia  Hills  at  2-3000  ft. 
Moflong,  Khasia  Hills — ^Kew  Museum  (J.  D.  Hooker). 


Order  LVII.    CORNACEiE. 

Seven  genera,  viz.  Alangium,  Marlea,  Comus,  Mastixia,  Aucuba,  Nyssa,  Torricellia, 
trees  or  shrubs  chiefly  Himalayan ;  but  a  few,  such  as  Alangium^  Marlea  and  MasUxiay 
extend  to  South  India  or  Burma.  Some  of  tbem  give  useful  timbers,  such  as  Nyssa ; 
others  ^ve  handsome  woods  likely  to  be  valuable  for  turning,  such  as  Alangium  and 
Aueuha, 

It  is  difficult  to  give  general  characters  for  the  Order,  but  the 
jx)res  are  usually  small  and  in  short  radial  lines,  and  the  medullary 
niys  fine  and  numerous.     But  in  Aucuba  the  rays  are  broad,  and  in 
TomceUia  the  pores  are  more  or  less  in  concentric  bands. 
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1.  ALANGIUM,  Lamk. 

Two  species.    A,  Kingianum^  Prain  in  Joum.  As.  Soc.  Beng.  Ixvii.  ii.  294,  is  a 
climbiDg  shrub  of  the  Rachin  Hills  of  Burma. 

1.  A.  Lamarekii,  Thw. ;  Fl.  Br.  Ind.  ii.  741 ;  Bedd.  Fl.  Sylv.  t.  215 ;  Brandis 
For.  FL  260;  Talbot  Bomb.  List  103;  Trimen  Fl.  CeyL  ii.  285.  A.  hexapetalum, 
Bozb.  Fl.  Ind.  IL  502.  A,  decapetalum^  Lamk.  and  A,  sundanum,  Miq. ;  Kurz  For. 
FL  L  543.  Yern.  Akol,  akola^  akh&ra,  ankora^  akauly  ghowl,  koeliy  thaila.  Hind. ; 
Akshar,  Oudh  ;  Bismar,  Saharanpur ;  Akar-kantaj  hagh  ankurd,  Beng. ;  De/a,  Sonthal ; 
Kumri^  Mai  Fahari ;  Ankula,  dolanku^  Uriya ;  Akori,  Khond ;  Wuddga,  Palkonda ; 
Wurugay  Beddi ;  Ankolamu,  urgu,  udagu,  TeL ;  Alangi^  Tarn. ;  AnkM,  Mat.  ;  Asroli^ 
anhola,  Kan. ;  Uru^  Gk)ndi ;  Ankdl^  E61 ;  AHnjil,  Mai. ;  Mul-anninchil,  Gingh. 

A  deciduous  small  tree,  shrub  or  straggler.  Bark  ^  in.  thick,  grey, 
when  young  orange-yellow,  fibrous.  Wood  hard,  close-  and  even- 
grained,  sapwood  light  yellow,  heartwood  olive-brown,  with  a  pleasant 
scent.  Pores  smaU,  scanty,  in  short  radial  lines  of  2  to  5.  Medullary 
rays  fine,  closely  packed,  wavy,  bent  round  the  pores,  the  diameter  of 
wmch  is  slightly  greater  than  the  distance  between  the  rays. 

Throughout  most  of  India  in  dry  regions ;  in  the  sub-Himalayan  tract  from  the 
Saharanpur  Siwaliks  eastwards  to  Nepal;  Oudh,  Bengal,  Behar,  Ghota  Nagpore; 
Orissa,  Gircars,  Deccan  and  Garnatic ;  Western  India  in  dry  places  down  to  Travan- 
core ;  apparently  scarce  in  Burma ;  tropical  forests  of  the  Andamans  {A.  sundanun^ 
Biiq.) ;  dry  regions  of  Geylon,  also  moist  region  at  2-4000  ft.  (A,  glandulo9um^  Thw.). 

A  very  variable  plant,  sometimes  a  climber,  more  usually  a  bushy  shrub,  excep- 
tionally a  small  tree ;  most  usually  found  in  dry  deciduous  forests  like  those  of  the 
Deccan,  or  on  fallow  lands  near  villages.  It  has  fragrant  white  flowers  and  an  edible 
fruit.  The  growth  is  moderately  slow,  perhaps  5  rings  per  inch  of  radius.  The  wood 
is  very  good  if  found  of  large  enough  size,  and  would  be  useful  for  small  articles, 
inlaying  and  carving.  It  seasons  well,  and  cuts  easily.  It  is  used  for  pestles,  oil-mills, 
wooden  cattle-bells  and  other  purposes,  and  is  an  excellent  fueL  Skinner,  No.  13,  gives 
W  =  49  lbs. ;  the  specimens  here  mentioned  give  an  average  of  50  lbs.  The  root-bark 
is  used  in  medicine. 

lbs. 

G  3116.  Chanda,  G.P.  (Brandis) 56 

G  3466.  Saranda  Forests,  Ghota  Nagpore  (Gamble)      ....  — 

G  3564.  Khurdha  Forests,  Orissa  (Gamble) 42 

C  3951.  Rekapalle  Forests,  Godavari  (Gamble) — 

D  4002.  Cuddapah  Forests  (Higgens) 52 

D  1082.  North  Arcot,  Madras  (Beddome) 49 

2.  MARLEA,  Roxb. 

About  four  species.  M,  tomentosa,  Endl. ;  Kurz  For.  FL  i.  545  ;  Vern.  Ngapwise, 
Burm.,  is  a  large  evergreen  tree  of  the  tropical  forests  of  Martaban,  said  by  Kurz  to 
have  a  pale  brown,  close-grained  wood  with  a  silvery  lustre.  In  the  Fl.  Br.  Ind.  it  is 
included  imder  M,  begonicBfoIia,  but  seems  from  Kurz'  description  to  be  distinct.  So, 
too,  I  consider  M,  begonice/olia,  var.  dlpinay  Glarke,  in  FL  Br.  Ind.  ii.  744;  Veru. 
Paletnyok,  Lepcha,  which  is  a  tree  of  the  higher  Sikkim  Hills  above  6000  ft.  (I  never 
saw  the  ordinary  M.  begonicefoHa  at  over  3000  ft.),  with  tomentose  leaves  not  angled 
and  large  fruit,  to  be  a  distinct  species.  M.  harhata,  R.  Br. ;  FL  Br.  Ind.  ii.  743,  is  a 
small  tree  of  the  Bhutan  and  Khasia  Hills  and  the  Assam  Valley. 

L  M-  begoniSBfolla,  Roxb.  Fl.  Ind.  ii.  261 ;  Fl.  Br.  Ind.  ih  743 ;  Brandis  For.  FL 
251;  Kurz  For.  FL  i.  544;  Gamble  Darj.  List  45.  Vern.  Oarkum,  hudhal,  twmhri^ 
N.-W.  P. ;  Bodara,  Beas ;  Fadlu,  Ravi ;  Sidhi,  Chenab ;  Frot,  Kashmir ;  TUpaitra^ 
ckitpattraf  kurkui,  Jhelum ;  Bhutkainju,  Jaunsar ;  Oarh  kimu,  Dehra  Ddn ;  Tumri^ 
Kumaon ;  Timil,  Nep. ;  PaUty  Lepcha ;  Tabuya,  Burm. ;  Marlea,  marlizay  Sylhet. 

A  small  tree.     Bark  smooth,  thin,  grey.     Wood  white,  softy  even- 
grained.     AnnvAil  rings  marked  by  a  belt  of  numeroxxa  '^t^.    Pore* 
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moderate-sized  and  large,  small  in  the  outer  portion  of  each  ring. 
Medvllary  rays  short,  wavy,  fine  and  moderately  broad,  prominent  in 
the  silver-grain. 

Outer  Himalaya  from  the  Indus  to  Bhutan,  ascending  to  6000  ft. ;  Khasia  Hills, 
Eastern  Bengal,  Ghittagong,  Shan  Hills,  Kachin  Hills  and  Martaban. 

The  wood  is  used  in  Sylhet  for  native  houses  (Roxb.).  The  leaves  are  sometimes 
used  for  fodder  for  cattle.    Growth  moderately  fast,  5  rings  per  inch  of  radius. 

Ib6. 

H2831.    The  Glen,  Simla,  6000  ft.  (Gamble) 42 

3.  CORNUS,  Linn. 

Four  species. 

Wood  light  brownish  or  pinkish-white,  moderately  hard,  even- 
grained.  Pores  small,  evenly  distributed.  Medullary  rays  moderately 
broad  to  fine,  often  short. 

1.  C.  sanguinea,  Linn. ;  Fl.  Br.  Ind.  ii.  744 ;  Brandis  For.  Fl.  253.  Dogwood. 
Cornouiller  sanguin,  Fr. 

An  erect  shrub.     TTood  very  pale  brown,  even-grained.     AnmuaZ 

rings  marked  by  a  continuous  belt  of  pores,  the  part  of  the  autumn 

ring  behind  it  without  pores ;  in  the  rest  of  the  wood  the  pores  are 

small,  evenly  distributed.    Medullary  rays  moderately  broad,  very 

short,  rather  scanty. 

Kashmir :  only  once  found,  viz.  by  Dr.  J.  L.  Stewart  at  Gulmurg,  7000  ft.  Common 
in  Europe  on  calcareous  soils. 

Matbieu  Fl.  For.  205  gives  the  weight  at  54  to  56  lbs. 
Nordlinger's  Sections,  vol.  1. 

2.  C.  macrophylla,  Wall.;  Fl.  Br.  Ind.  ii.  744;  Brandis  For.  Fl.  252,  t.  32; 
Gamble  Daij.  List  45.  Vem.  Kasir,  kachiVf  haleo,  alUan^  hadduy  harru^  nang,  kandara, 
hakshy  kctchuVf  kochan,  kdgshUf  ruchia,  Hind. ;  KanchinUj  shka,  Sutlej ;  Kagsha,  Jaunsar ; 
Kalshif  khaksho,  Kumaon ;  Chilania,  Doti&l ;  Patmoroy  Nep. 

A  small  tree.  Bark  rough,  brown,  splitting  into  small  squares. 
Wood  pinkish-white,  moderately  hard,  even-grained,  warps  badly  and 
has  an  unpleasant  scent.  Annual  rin^s  marked  by  a  narrow  line 
without  pores,  on  the  outer  edge  of  each  ring.  Pores  small,  numerous, 
evenly  distributed.  Medullary  rays  short,  moderately  broad,  with 
fewer  fine  rays,  giving  the  wood  on  a  radial  section  a  mottled  silver- 
grain. 

Himalaya  from  the  Indus  to  Bhutan,  from  3--8000  ft. 

Growth  moderate,  8  to  9  rings  per  inch  of  radius  (Brandis) ;  the  specimens  show 
16  rings,  llie  wood  gives  good  gunpowder  charcoal,  according  to  Brandis.  The  fruit 
is  eaten,  and  the  leaves  given  as  fodder  to  goats. 

lbs. 

H    84.    The  Glen,  Simla,  6000  ft 45 

H  924.    Hazara,  Punjab,  6000  ft.  (Baden-Powell) 43 

3.  C.  Oblongra,  Wall.;  Fl.  Br.  Ind.  u.  744;  Brandis  For.  Fl.  253;  Kurz  For.  Fl. 
i,  545.  Vem.  Kagshiy  Sutlej ;  Dah^  Kunawar ;  Kasmoi,  bakdr,  han-bakdr^  haldy  Hind. ; 
Korhai,  Jaunsar;  Baumri,  Kumaon;  Katkanai,  Gkirhwal ;  Titinoliaf  Dotidl. 

A  small  tree.  Bark  reddish-brown,  rough.  Wood  pinkish- white, 
moderately  hard,  even-grained,  has  an  unpleasant  scent.  Anniud 
rings  marked  by  a  belt  without  pores  at  the  outer  edge  of  each  ring, 
elsewhere  pores  small,  numerous.  MedvMary  rays  numerous  fine, 
with  a  few  slightly  broader  ones. 
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Outer  Himalaya  from  the  Indus  to  Bhutan,  at  3-6000  ft.;  Martaban  Hills  in 
Burma,  at  4-7000  ft.  (Kurz). 

Growth  moderate,  10  rings  per  inch  of  radius. 

lb«. 

H    150.    SaiDJ,  Giri  Valley,  4000  ft 46 

H3094.    Tarwa  Forest,  JuluDg,  Simla,  4000  ft 50 

4.  C.  capitata.  Wall.;  Fl.  Br.  Ind.  ii.  744;  Brandis  For.  FL  253;  Gamble  Darj. 
List  45.  Benthamia  fragi/era,  Lindley.  Vem.  ThammcU,  tharbal^  tJuxrwar^  thesis 
bamattr,  bamora,  Hind. ;  Thanhoiy  Jaunsar ;  Tambukj  Lepcha. 

A  small  deciduous  tree.  Bark  thin,  ffreyish-brown.  Wood 
pinkish-white,  with  rather  darker  heartwood,  warps  in  seasoning, 
moderately  hard,  close-grained.  Annual  rings  marked  by  a  belt 
without  pores,  elsewhere  pores  very  small,  scanty.  MeduUary  rays 
numerous,  fine,  short. 

Himalaya  from  the  Beas  to  Bhutan,  between  3500  and  8000  ft. ;  Kbasia  Hills. 

Growth  slow,  10  to  16  rings  per  inch  of  radius.  Weight  45  to  50  lbs.  per  cubic  foot. 
The  wood  is  used  only  for  firewood.  This  is  probably  the  Comus,  «p.,  of  whose  wood 
5  maunds  were  sent  to  the  Ishapore  Gunpowder  Agency  in  1865  (Bengal  Forest  Report, 
1865-66,  page  2),  of  the  result  of  which  experiment  we  have  no  record.  The  fruit  is 
red,  strawberry-like,  and  is  eaten  and  made  into  preserves.    The  tree  is  very  handsome 

when  in  flower,  with  its  large  cream-coloured  involucre. 

Iba. 

H     78.    Mashobra,  Simla,  7000  ft •  — 

H     94.    Simla,  6000  ft 45 

H4771.    Deota,  Tehri-Garhwal,  8000  ft.  (Gamble)        ....  50 

E  3640.    Phallaloong  Forest,  Darjeeling,  8000  ft.  (Gamble)    .        .        .  — 
Nordlinger's  Sections,  vol.  8. 

4.  MASTIXIA,  Blume. 

Four  species.  M.  tetrandra,  Clarke ;  Fl.  Br.  Ind.  ii.  745 ;  Trimen  Fl.  Ceyl.  ii.  287, 
t.  47 ;  Yem.  Mahatawara,  diya-taleya  (var.  Thwaitesii^  Clarke),  Cingh.,  is  a  large  tree 
with  smooth  bark  and  red  heavy  wood,  endemic  in  the  moist  region  of  Ceylon  up  to 
4000  ft.  M,  euonymoides,  Prain  in  Journ.  As.  Soc.  Beug.  Ixvii.  ii.  295,  is  a  tree  of  the 
Kachin  Hills  of  Burma. 

1.  M.  arborea,  aarke ;  Fl.  Br.  Ind.  ii.  745 ;  Bodd.  Fl.  Sylv.  t.  216 ;  Trimen  Fl. 
CeyL  ii.  287. 

A  large  tree.     Wood  greenish-grey,  soft.     Pores  small,  numerous, 

evenly  distributed.     Medullary  rays  fine  and  very  fine,  numerous, 

short.     Annual  rings  indistinct. 

Cachar,  the  Nilgiri  Hills  and  other  Hills  of  S.  India  to  Travancore;  Ceylon  at 
4-7000  ft. 

Bourdillon  gives  W  =  32  lbs.,  P  =  452.  ^^ 

W4711.    Travancore  (Bourdillon) 30* 

2.  M.  pentandra,  Blume ;  Fl.  Br.  Ind.  ii.  746 ;  Talbot  Bomb.  List  103. 

A  tree.  Wood  white,  soft,  shining.  Pores  small  or  moderate- 
sized,  evenly  distributed.     MedvZlary  rays  fine,  numerous. 

Forests  of  Western  India,  in  the  Konkan  and  N.  Kanara  and  down  to  Travancore, 
also  in  Dharwar  and  Bellary. 

Bourdillon  gives  W  =  28  lbs.,  P  =  331.  ^^ 

W4596.    Travancore  (Bourdillon) 27 

5.  AUCUBA,  Thunb. 

Contains  one  large  shrub  or  small  tree  of  the  Eastern  Himalaya.    A,  japonica^ 
Tbimb.  is  a  well-known  shrub  of  English  gardens,  recognized  by  its  shmin^  \ftv^^%> 
blotched  with  yellow. 
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1.  A,  himalalca.  Hook.  f.  IlL  Him.  PI.  1. 12 ;  Fl.  Br.  Ind.  ii.  747 ;  BrandU  For. 
Fl.  254 ;  Gamble  Daij.  List  45.    Vera.  Phul  amphi,  Nep. ;  Singna,  tapathyer,  Lepcha. 

A  small  evergreen  tree.  Bark  thin,  smooth,  dark  grey.  Wood 
black  when  fresh  cut,  becoming  dark  brownish-grey,  hard  and  close- 
grained.  Pores  extremely  small,  scanty,  in  distant  radial  strings. 
Medullary  rays  of  two  classes,  numerous  fine  rays  between  fewer 
broad  or  very  broad  ones,  these  being  visible  in  the  silver-grain  as 
irregular  plates  and  streaks. 

Sikkim  Himalaya  between  5000  and  9000  ft. ;  Manipur  at  4-10,000  ft.  (Watt). 

An  evergreen  shrub  or  small  tree  of  the  undergrowth  of  the  upper  hill  forests. 

The  wood  has  a  good  silver-grain,  and  would  be  useful  for  inlaying  and  small 
carvings.  Growth  slow,  20  rings  per  inch  of  radius  (Ghimble) ;  one  specimen,  £  3327, 
shows  10  rings. 

lbs. 

E  2383.    Rangbtil  Forest,  Darjeeling,  7000  ft.  (Gamble)         ...    55 
E3327.    Rangirtim     „  „  6000  ft.         „       .        .        .        .    — 

6.  NYSSA,  Linn. 

1.  N.  sessillflora,  Hook.  f. ;  Fl.  Br.  Ind.  ii.  747 ;  Gamble  Darj.  List  45.  Daphni- 
phyllopsis  capitata^  Kurz  For.  Fl.  i.  240.  Ilex  daphniphylloides,  Kurz ;  FL  Br.  Ind. 
i.  .606.    Vem.  KaJay,  chilauni,  Nep. ;  TumbrungfJjepoh&, 

A  large  evergreen  tree.  Wood  grey,  soft,  even-grained.  Pores 
small,  often  subdivided  or  in  short  radial  lines,  between  the  fine  and 
very  numerous,  straight  but  short  medtdlary  rays. 

Eastern  Himalaya  in  Sikkim  and  Bhutan  above  5000  ft.,  common  in  the  forests  of 
Senchal  and  Mahalderam  and  at  Dumsoug ;  damp  bill  forests  of  Martaban  at  4-6000  ft 

One  of  the  building  timbers  of  the  Darjeeling  Hills,  in  considerable  use.  It  occa- 
sionally reaches  a  height  of  100  to  120  fL 

IbB. 

E    695.    Chuttockpur  Forest,  Darjeeling,  6000  ft.  (Johnston)         .        .    39 

E3608.    Darjeeling  Forests,  6000  ft.  (Gamble) — 

Nordlinger's  Sections,  vol.  10  (DaphniphyUopsis  capitataYXTskb,  VIII.  6). 

7.  TORRICELLIA,  DC. 

1.  T.  tiUafolia,  DC ;  Fl.  Br.  Ind.  ii.  748 ;  Gamble  Darj.  List  45.  Vem.  Bhelu, 
kondlOf  Ass. 

A  small  tree  ("immense  tree,"  Peal).  Bark  ashy-grey,  thin, 
granulated.  Wood  white,  even-grained,  moderately  hard.  Annual 
rings  marked  by  a  line  of  moderate-sized,  closely  and  regularly 
packed  pores ;  in  the  rest  of  the  wood  the  pores  are  smtul,  and 
arranged  in  regular,  somewhat  concentric,  wavy  bands.  MedvUary 
rays  line  to  moderately  broad,  evenly  distributed,  showing  a  silver- 
grain. 

East  Himalaya  from  Nepal  to  Bhutan  at  7-10,000  ft. ;  Kbasia  Hills  and  Assam. 

This  is  odIj  a  small  tree  in  the  Darjeeling  Hills,  but  S.  £.  Peal  says  it  grows  to  an 
immense  size  in  Assam,  60  or  70  ft.  to  first  branch,  and  up  to  20  ft.  in  girth.  He  says 
the  wood  is  good  for  tea-boxes,  and  that  a  large  tree  would  give  100  to  120  boxes. 

E  3721.    Goompahar,  Darjeeling,  7600  ft.  (Gamble). 
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Series  IV.    GAMOPETAL^. 
Order  LVIII.    CAFBIFOllACEiE. 

CoDtains  six  genera  belonging  to  the  two  following  Tribes  : — 

Tribe  I.  SambucecB Sambucus,  Viburnum. 

„    II.  LonicereaB Abelia,  Lonicera,  Leyces- 

teria,  Pentapyxis. 

With  very  few  exceptions,  the  species  are  all  from  the  higher  hill  regions,  chiefly 
Himalayan,  and  few  of  them  are  more  than  large  shrubs  or  small  trees  of  very  little 
economic  or  sylvicultural  forest  interest. 

Wood  close-grained.  Pores  very  small  or  extremely  small,  uni- 
formly distributed.     MedvMary  rays  fine  to  extremely  fine,  numerous. 

1.  SAMBUCUS,  Linn. 

Contains  three  Indian  species.  S.  Ehulus,  Linn. ;  Fl.  Br.  Ind.  iii.  2  ;  Brandis  For. 
FL  260;  the  Dwarf  Elder;  Yern.  Richh  kas^  muskkidra,  gankula,  Jhelum;  OandcU, 
gwandish^  siske  tdsar,  Chenab,  is  a  herbaceous  plant  from  a  perennial  root  stock,  found 
in  the  valleys  of  the  Jhelum  and  Upper  Chenab.  8»  adnata.  Wall. ;  Fl.  Br.  Ind.  iiL 
3 ;  Brandis  For.  Fl.  576 ;  Gamble  Darj.  List  45 ;  Vem.  Chiriyahav^y  Nep.,  is  an 
undershrub  of  Nepal  and  Sikkim  found  at  6-11,000  ft. 

1.  S.  javaniea,  Blume ;  Fl.  Br.  Ind.  iii.  2 ;  Gamble  Darj.  List  45.  S,  Thun- 
bergiana,  Bl. ;  Eurz  For.  Fl.  ii.  3.    The  Himalayan  Elder.    Vem.  Oaleni,  Nep. 

A  small  tree.  Bark  light  brown,  rather  corky.  Wood  white  to 
light  brown,  soft.  Annvxil  rings  marked  by  a  circle  of  moderate- 
sized  pores;  in  rest  of  wood  pores  small,  scanty,  often  subdivided. 
MedvMary  rays  distant,  fine  to  broad.  Pith  large,  about  i  in.  in 
diameter. 

Eastern  Himalaya  at  4-8000  ft.,  Khasia  Hills ;  hills  of  Upper  Burma.  Chiefly 
foimd  in  second-growth  forest. 

E  3133.     Mangwa  Forest,  Darjeeling,  5000  ft.  (Gamble). 

2.  VIBURNUM,  Linn. 

About  17  species,  shrubs  or  small  trees,  chiefly  Himalayan,  but  some  found  in  the 
Khasia  Hills,  and  a  few  in  the  hills  of  South  India  and  Ceylon.  F.  corylifolium. 
Hook.  f.  and  Th. ;  V.  odoratissimum,  Ker ;  and  V,  Simonsii,  Hook.  f.  and  Th.,  are  all 
shrubs  of  the  Khasia  Hills  at  4-6000  ft. ;  while  V.  atro-cyaneum,  Clarke,  occurs  in  the 
Mishmi  Hills,  and  F.  Orifithianum,  Clarke,  in  the  Naga  Hills  of  Assam.  V./cetidum, 
Wall. ;  Fl.  Br.  Ind.  iii.  4 ;  Kurz  For.  Fl.  ii.  2,  is  a  large  shrub  of  Assam,  the  Khasia 
Hills  and  the  Shan  Hills  of  Burma  at  3-5000  ft.  F.  punctatum,  Ham. ;  Fl.  Br.  Ind. 
iii.  5;  Brandis  For.  Fl.  260;  Gamble  Darj.  List  45;  Vem.  Gaunta,  Kumaon,  is  a 
large  shrub  of  the  Central  Himalaya  from  Kumaon  to  Sikkim  at  3-5000  ft.  F. 
cordi/olium,  Wall. ;  Fl.  Br.  Ind.  iii.  9 ;  Gamble  Darj.  List  46,  is  a  small  tree  of  the 
Central  and  Eastern  Himalaya  from  Kumaon  to  Bhutan  at  high  elevations,  9-12,000  ft. 

The  Guelder  Rose,  cultivated  in  gardens  in  Europe,  is  F.  Opulus,  Linn.,  and  the 
Laurustinus  is  F.  Tinus,  Linn.,  indigenous  in  the  Mediterranean  region. 

Bark  thin.  Wood  usually  hard  (that  of  F.  Colebrookianum,  a 
plains  species,  is  soft),  close-grained.  Pores  small, numerous.  Med/uMary 
rays  fine,  numerous,  usually  short.    Medullary  patches  in  most  species. 

L  V.  COtinifolium,  Don ;  Fl.  Br.  Ind.  iii.  3 ;  Brandis  For.  Fl.  258.  Vem.  Mar 
ghwalaiva,  Trans-Indus ;  Rich  uklu,  bankunch,  Jhelum ;  Bichxibi,  kUmich,  guch^  K«&Vxr 
mir;  Bathor,  pdpat  kalam,  khimor,  rdjal,  tumma,  Chenab*,  Kdtoada,  ^&V9\\  Javja^ 
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khateh,  tustus,  susm,  Sutlej ;  Bhatnot,  Jaunsar ;  Peralu,  By^ns ;  OvHa,  gUya,  guiy 
KumaoD  ;  Bansura,  guwa,  gendu,  titmoya,  Garhwal. 

A  large  deciduous  shrub.  Bark  greyish-brown,  J  in.  thick.  Wood 
white,  hard,  close-grained.  Pores  very  smaU,  scanty,  uniformly  dis- 
tributed. Meduluiry  rays  fine  and  very  fine,  short,  extremely 
numerous.     Medullary  patches  brown,  frequent. 

West  Himalaya  from  Kashmir  to  Kumaon  at  4-11,000  ft.;  Suliinan  Bange; 
Eastern  Bhutan. 

A  common  shrub  in  the  higher  hill  forests  of  oak  and  deodar,  affecting  open  places 
on  the  rather  drier  exposures.  It  much  resembles  the  European  V.  Lantana,  Linn., 
and  has  black  edible  fruit. 

H  52,  2869.    Nagkanda,  Simla,  8000  ft.  (Gamble). 
H  76.    Mashobra,  Simla,  7000  ft. 
Nordlinger's  Sections,  vol.  9. 

2.  V.  Stellulatum,  Wall. ;  Fl.  Br.  Ind.  iii.  4 ;  Gamble  Darj.  List  45.  V.  MuUc^, 
Brandis  For.  Fl.  258,  576.  Yem.  JcU  bdgu,  Jhelum ;  AmJidcha,  phulself  Kashmir ; 
Lai  titmaliyaj  titmoya,  Kumaon ;  Titmoliaf  maleo,  Gurhwal ;  Ensi^  Sutlej ;  Bichhoiy 
Jaunsar ;  Uri,  ira,  Simla ;  Oorakuri,  Nep. 

A  shrub.  Bark  dark  grey,  reticulate.  Wood  white,  moderately 
hard ;  structure  the  same  as  that  of  V.  cotinifolium, 

Himalaya,  from  Kashmir  to  Bhutan  at  6-11,000  ft. 

A  common  shrub  in  the  West  Himalaya,  especially  in  moist  localities  in  the 
underwood  of  forests  of  oak  and  fir.    Fruit  bright  red,  edible. 

H  2834.    The  Glen,  Simla,  6000  ft.  (Gamble). 
H2866.    Nagkanda    „       8000  „ 

8.  V.  Colebrookianum,  Wall. ;  Fl.  Br.  Ind.  iii.  5 ;  Gamble  Darj.  List  45.  F. 
lutescens.  Hook.  f.  and  Th. ;  Kurz  For.  Fl.  ii.  3. 

A  large  shrub.     Bark  greyish-brown,  thin.     Wood  reddish,  soft. 

Pores  moderate-sized,   very  numerous.     Medullary  rays  fine,  very 

numerous.     Anntial  rings  not  visible. 

Terai  and  Lower  Hills  of  Sikkim ;  Assam,  Khasia  Hills,  Upper  Burma :  in  damp 
evergreen  forests. 

E  3273.    Mdraghdt  Reserve,  W.  Ddars  (Gamble). 

4.  V.  acuminatum,  DC.  V.  punctatum.  Ham.  var.  acuminata.  Wall. ;  FL  Br. 
Ind.  iii.  5.  F.  punctaium.  Ham. ;  Bedd.  Fl.  Sylv.  t.  217 ;  Talbot  Bomb.  List  103. 
Yem.  Telle  sundiy  Badaga. 

A  small  evergreen  tree.  Bark  brown,  thin,  tessellated  in  small 
elongated  diamonds.  Wood  light  red,  hard,  close-grained.  Pores 
very  small,  very  numerous,  uniformly  distributed.  Medullary  rays 
very  fine,  very  numerous. 

Mahendragiri  Hill,  in  N.  Circars,  at  4000  ft. ;  Bababuden  Hills  in  Mysore ;  sholas 
of  the  Nilgiris  above  6000  ft. 

W  3739.    Goonoor,  Nilgiris,  6000  ft.  (Gamble). 

6.  V.  eoriaceum,  Bl. ;  Fl.  Br.  Ind.  iii.  5 ;  Brandis  For.  Fl.  259 ;  Gamble  Darj. 
List  46.  Vern.  Kala  titmaliya,  Kumaon ;  Bashnta^  Jaunsar ;  TitmoJia,  karwi^  Ghirh- 
wal ;  Bara  gorahuri,  Nep. 

A  large  shrub  or  small  tree.     Bark  greyish-brown,  rather  corky. 
Wood  similar  to  that  of  V.  cotinifolium,  but  the  pores  larger  and  the 
Tnedidlary  rays  slightly  broader. 

Himalaya  from  the  Sutlej  to  Bhutan  at  4r-S.Cy^  it,\  K\i«j&\a  Hills ;  hills  of  Ceylon. 
Frequent  in  the  West  Himalaya  in  laXYieT  drj  loi^^X.^,  OdNr^^  ^\'Oji  ^^'9i»ja.'»  oak 
and  rhododendron. 
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The  Nepalese  are  said  to  extract  from  the  seeds  an  oil  which  they  use  for  food  and 
for  burning. 

lbs. 

H2835.    The  Glen,  Simla,  6000  ft.  (Gamble) 50 

E  3332.     Darjeeling  Forests       „  „  — 

6.  V.  hebanthum,  W.  and  A. ;  FL  Br.  lad.  iii.  6 ;  Bedd.  Fl.  Sylv.  cxxiv.  Vem. 
KadambUf  Badaga. 

A  small  tree.  Bark  brown,  thin,  with  small  round  lighter- 
ooloured  lenticels.  Wood  light  reddish-brown,  moderately  hard. 
Pores  small,  numerous,  uniformly  distributed  between  the  numerous, 
fine  med/vMary  rays.    Apparently  no  medullary  patches. 

Shola  forests  of  the  Nilgiri  Hills,  Pulney  Hills,  etc.,  at  5-8000  ft. 
This  is  a  common  tree  in  the  Nilgiri  sholas,  conspicuous  by  its  bright  green  foliage 
and  strong  heavy  unpleasant  odour. 

lbs 

W  3775, 3904.    Ootacamund,  Nilgiris,  7000  ft.  (Gamble)      .  .    40* 

7.  V.  erubescens,  Wall. ;  FL  Br.  Ind.  iil  7 ;  Bedd.  Fl.  Sylv.  cxxiv. ;  Brandis  For. 
Fl.  268 ;  Gamble  Darj.  List  46 ;  Trimen  Fl.  Ceyl.  ii.  289.  Vern.  Oanni,  avari,  Nep. ; 
Kancha,  Lepcha ;  Damshing,  nakouli,  Bhutia. 

A  small  tree.  Bark  thin,  grey.  Wood  soft  to  hard,  reddish,. 
close-  and  even-grained.  Pores  very  small.  MedvZlary  rays  undu- 
lating, fine  and  very  fine,  very  numerous.     No  medullary  patches. 

Himalaya  from  Kumaon  to  Bhutan,  at  5-11,000  ft. ;  Nilgiris  and  Ceylon. 

A  common  tree  in  second-growth  forest  about  Darjeeling,  and  conspicuous  on 
account  of  its  beauty  when  in  flower.  The  wood  of  the  Nilgiri  plants  is  softer  and 
lighter  than  that  of  Himalayan  ones.  The  Himalayan  wood  might  do  as  a  substi* 
tute  for  boxwood  and  for  carving.    It  is  used  for  house-posts  in  Sikkim.    The  tree 

grows  well  and  quickly  from  cuttings. 

lbs. 

E   2384.     Rangbiil,  Darjeeling,  7000  ft.  (Gamble) 69 

W  4042.    Lovedale,  Ootacamund     „  „ 34 

8.  V.  nervosum,  Don ;  Fl.  Br.  Ind.  iii.  8 ;  Brandis  For.  Fl.  259 ;  Gamble  Darj. 
List  46.    Vern.  Ambre,  amrola,  art,  Ravi ;  i?w,  ddby  Beas ;  Tirnoi,  Jaunsar. 

A  small  deciduous  tree  or  large  shrub.    Bark  \  in.  thick,  dark 

brownish-grey,  in  small  rounded  tessellated  flakes.     Wood  pinkish^ 

white,  hardy  close-grained.     Pores  very  small,  uniformly  distributed. 

MedvUa/ry  rays  fine,  rather  scanty,  reddish.    Many  medullary  patches  ► 

Himalaya,  from  Kashmir  to  Sikkim,  at  9-13,000  ft. 

A  high-level  tree,  flowering  before  the  leaves  appear,  flower  corymbs  pinkish- white, 
graceful ;  it  grows  chiefly  among  the  "  Kharshu  **  oak,  and  with  the  lilac  rhododendron^ 

lbs. 

H4768.    Balcha,  Tehri-Garhwal,  0000  ft.  (Gamble)      ....     54 

9.  V.  fCBtenS,  Dene.;  Fl.  Br.  Ind.  iii.  8;  Brandis  For.  Fl.  259.  Vern.  Quchy 
uklUf  kCmchj  Jhelum ;  KUmich,  guch,  kunllim,  kuldraf  jamdra,  Kashmir ;  Tilhanj\ 
pulmUf  tildto,  tuin,  Chenab ;  TcUhany,  tandei,  tundhe,  tundni  zenaniy  Ravi ;  Talhang 
thelain,  tselaiuy  thilkainy  Sutlej ;  Tirnoi,  Jaunsar ;  Guya,  Kumaon. 

A  large  deciduous  shrub.  Bark  grey.  Wood  white,  hard,  close- 
grained,  similar  in  appearance  and  structure  to  that  of  F.  nervoswm. 

West  Himalaya,  at  5-11,000  ft. 

Also  found  in  high-level  forests,  and  greatly  resembling  F,  iMrootwrn^  \svx^.  ^cffi^- 
tinguished  from  it  by  having  more  distant  leaf-nerves,  a  Vax^e  tcviiXi  ^xA  ^  «Xxq»tl^ 
jxupiBsoBnt  aojelL    It  also  affects  forests  of  the  "Mom"  and  "KYiw^m"'''  ^s^-    '^^^ 
/rait  IB  edible. 
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lbs. 

H     53.    Nagkanda,  Simla,  8000  ft 53 

H2886.  „  „         „       (Gamble) — 

H  3015.    Matiydna       „         „  »  — 

E    975.    Chumbi  Valley,  Tibet,  10,000  ft.  (Schlich)      .        .        .        .    — 


3.  ABELIA,  Brown. 

1.  A.  triflora,  Br. ;  FL  Br.  Ind.  iii.  9 ;  Brandis  For.  Fl.  257.  Vem.  Khirmtch, 
Kashmir ;  Adeij  paktawar,  Trans-Indus ;  Cheta  buta,  Jhelum ;  Ban  hakharu^  scUanker, 
Chenab ;  DcMng,  hut  sdt,  Ravi ;  Zbang,  matzbang,  pent,  Sutlej ;  Mali,  Jaunsar ; 
Munri,  gogoMi,  humki,  danton^  Kumaon ;  Bhartida,  Garhwal. 

A  large  shrub.  Bark  grey,  thin,  fibrous,  with  long  regular  vertical 
fissures.  Wood  greyish- white,  hard,  close-  and  even-grained.  Pores 
<extremely  small,  scanty,  except  those  at  the  edge  of  each  annual  ring, 
which  are  small  and  continuous.  MedvUary  rays  very  numerous, 
varjring  from  very  fine  to  moderately  broa,d.     Pith  large,  round. 

Safedkoh  and  Suliman  Range ;  Western  Himalaya  at  4-10,000  ft. 

An  ornamental  shrub  with  a  nice  wood,  chiefly  found  on  limestone  ridges.  It  is 
•one  of  the  plants  which  grow  in  company  with  Indigofera  heterantha,  and  are  useful 
as  nurses  for  deodar  seedlings. 

lbs. 

H2937.    Naldehra,  Simla,  7500  ft.  (Gamble) 65 

H4403.    Mandili,  Jaunsar,  5000  ft.        „  64 

4.  LONICERA,  Linn. 

A  large  genus  containing  some  28  species,  many  of  which  are,  however,  small  shrubs 
or  climbers  of  very  slight  interest  from  a  forest  point  of  view,  and  growing  for  the  most 
part  in  very  high  regions  in  the  Himalaya.  The  genus  has  two  well-marked  sub- 
genera— Capbifolitjm  with  climbing  species,  and  Xtlosteum  with  erect  ones. 

In  Capbifolium  there  are  about  nine  species.  L.  Leschenaultii,  Wall,  is  the 
common  kind  of  the  South  Indian  Hills ;  L,  glabrata,  Wall,  is  the  common  one  about 
Darjeeling ;  while  X.  macrantha,  DC  and  L.  actiminata,  WalL  are  also  Sikkim  species, 
rather  less  common,  both  extending  to  the  Khasia  Hills,  and  the  former  to  Upper 
Bnnna.  L.  ovatoj  Ham.  is  found  in  Assam.  L,  Bra^xana,  Hemsl.  in  Journ.  lann. 
Boc.  xxviii.  64  (footnote),  is  a  fine  species  of  the  Kbasia  Hills,  Hrst  discovered  (I  believe) 
by  Sir  D.  Brandis  in  1879,  with  a  corolla  about  4  in.  lon^: ;  but  even  this  is  outstripped 
by  L.  Hildebrandiana,  Coll.  and  Hemsl.  in  Jour.  Linn.  Soc.  xxviii.  64,  t.  xi. ;  Hook.  f. 
Bot.  Mag.  t.  7677,  which  is  a  tall  glabrous  climbing  shrub  of  the  Shan  Hills  at  5000  ft. 
^CoUett)  and  Manipur  (Watt)  with  a  corolla  7  in.  long.  I'be  flowers  are  used  to 
decorate  temples.  L,  letantha^  Kurz,  and  L.  obscura,  ColL  and  Hemsl.,  are  also  climbing 
shrubs  of  Upper  Burma  and  the  Shan  Hills.  This  is  the  sub-genus  to  which  the 
European  Honeysuckle,  much  cultivated  in  hill  gardens,  L,  Pertclymenum,  Linn.,  belongs. 

In  sub-genus  Xtlosteum  there  are  about  18  to  20  species,  six  of  which,  the  largest 
and  most  important,  are  here  described.  The  rest  are  small  shrubs  of  the  higher 
ranges  of  the  Himalaya,  and  are  of  very  little  consequence.  The  most  noticeable  is 
perhaps  L,  purpurascens.  Hook.  f.  and  Th.,  met  with  among  the  **  Kharshu  '^  oak, 
yew,  white  birch  and  lilac  rhododendron  at  about  10-12,000  ft.  in  the  Western 
Himalaya. 

Wood  of  the  shrubby  kinds  hard,  close-grained,  often  prettily 
coloured.  Pores  in  the  annual  rings  usually  moderately  broad,  in 
the  rest  of  the  wood  very  small.  Medullary  rays  short,  fine,  numerous. 
In  Z.  ligtistrina  the  pores  are  all  of  the  same  size.  In  the  climbing 
section  the  pores  are  large  and  the  wood  porous  and  soft. 

/.  L.  lesehenaultii.  Wall. ;  Fl.  Br.  Ind.  iii.  10. 

A  climbing  shrub.     Bark  light  \>to^wti,  \jQ\ck,  -^^ling  off  in  long, 
thin  papery  fibrous  flakes.     Wood  ^^\te,  ^i^,  ^otovx^    Por^  ^a2c%^> 
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evenly  distributed.      Medullary    rays  very    fine,    very  numerous,, 
indistinct. 

Hills  of  South  India,  at  5-8000  ft.,  common  on  the  Nilgiris. 
W  4148.    Fairlawns,  Ootacamund,  7000  ft.  (Gamble). 

2.  L.  glabrata.  Wall.;  Fl.  Br.  Ind.  iii.  10;  Gamble  Darj.  List  46.    Vera.  Bet- 
Jara,  Nep. 

A  climbing  shrub.  Bark  brown.  Wood  brown,  soft,  porous,  in 
structure  the  same  as  Z.  Leachenaultii. 

Eastern  Himalaya,  from  Nepal  to  Bhutan,  at  4-8000  ft.,  common  about  Daijeeling.. 
E  2863.    Tukdah  Forest,  Darjeeling,  6000  ft.  (Gamble). 

a  L.  lifiTUStFina,  Wall. ;  Fl.  Br.  Ind.  iii.  12 ;  Bedd.  Fl.  Sylv.  cxxiv. 

A  shrub,  with  spirally  twisted  fluted  stem.    Bark  light  brown, 

thin,  peeling  oflF  in  papery  strips.      Wood  white,  hard,  close-  and 

even-grained.    Pores  very  small,  more  numerous  in  the  inner  edge 

of  the  annual  rings  which  they  mark.     Medullary  rays  extremely 

line,  numerous. 

Ehasia  Hills,  at  4-6000  ft. ;  hills  of  South  India  above  6000  ft.,  very  common  on 
the  Nilgiris,  and  occasionally  used  for  hedges. 

ll)S> 

W  3800,  4034.    Fairlawns,  Ootacamund,  7000  ft.  (Gamble)    .        .        .61 

4.  L.  angustifolia,  Wall.;  Fl.  Br.  Ind.  iii.  13;  Brandis  For.  Fl.  255.  Vera. 
Oeang,  hanchilu,  pirluj  Jaunsar ;  Filer,  kanching,  zckshS,  chilru,  pUru,  philku,  Sutlej. 

A  small  shrub.  Bark  smooth,  grey,  exfoliating  in  broad  flakes. 
Wood  white,  very  close-grained.  Annual  rings  marked  by  a  line  of 
small  pores;  pores  in  the  rest  of  the  layer  graduaUy  decreasing  in 
size,  scanty.     Medullary  rays  very  fine,  short,  numerous. 

Himalaya  from  the  Indus  to  Sikkim,  at  6-10,000  ft. 

A  very  common  shrub  in  the  underwood  of  the  upper  forests  of  oak  and  fir  and 
deodar,  with  red  edible  berries.  The  beautiful  Cantharia  beetle,  Cantharis  antennaliSy 
Maiseul,  is  frequently  to  be  found  on  its  leaves  in  June  in  the  Jaunsar  Hills. 

lbs. 

H  2843.    Mahasu,  Simla,  8500  ft.  (Gamble) 60 

H  2875.     Nagkanda,  Simla,  8000  ft.      „ — 

H  4789.    Thunwara  Forest,  Tehri-Garhwal,  7500  ft.  (Gamble)       .        .  47 
Nordlinger's  Sections,  vol.  8. 

5.  L.  quinquelocularis,  Hardw.;  Fl.  Br.  Ind.  iii.  14;  Roxb.  Fl.  Ind.  i.  537; 
Brandis  For.  Fl.  255.  Vem.  Jarlangei,  adei,  Trans-Indus;  Phut,  Jhelum;  Tita 
hateri,  pdkhur,  Kashmir ;  Bakhru,  Chenab ;  Khum,  sdi,  Ravi ;  Dendra,  Beas ;  Kliuntt, 
kraunti,  takla,  zhang,  razbam,  bhajra,  bhijaul,  bijgai,  Sutlej ;  Taknoi,  Jaunsar ;  Bet 
kukri,  bhat  kukra,  daydro,  cheraya,  kurmali,  Kumaon  ;  Fanipatia,  Dotidl. 

A  large  deciduous  shrub  or  small  tree.  Bark  thin,  grey,  with 
longitudinal  fissures,  peeling  off  in  long  papery  shreds.  Wood  hard, 
close-grained  :  sapwood  white,  heartwood  greyish-brown  or  yellowish- 
brown,  with  darker  streaks.  Annvxil  rings  marked  by  a  narrow 
continuous  belt  of  small  pores;  in  the  remainder  of  the  ring  t\LQ  pores 
are  extremely  small.     Medullary  rays  short,  fine,  numerous. 

Baluchistan,  Suliman  Range  and  Safedkoh ;  Himalaya  from  Kashmir  to  Nepal  at 
6-10,000  ft. 

A  common  and  conspicuous  plant  in  the  forests  of  the'WeBletii^vai^^^^^^it^lw- 
ring  rather  dry  aspects  and  open  hiii-sides.    The  wood  is  bandaonve,  «L\i^  xxA^X."^  \>»ft^ 
for  tunuDg  and  carving.    The  leaves  and  branches  are  eaten  "by  ca.U\e.     ^^  '^^  ^^  ^^^^*^ 
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"with  the  preceding  species,   the  heautiful  Cantharid  beetle,  Cantharus  antenncUis, 
Maiseul,  may  be  found  on  its  leaves  in  the  Jaunsar  forests  in  June. 

Ite. 
H     81.    Mashobra,  Simla,  7000  ft — 

H2874.    Nagkanda      „     8000  ft.  (Gamble) 52 

H3180.    Dungagalli,  Hazara,  7000  ft.  (Wild) — 

H  4421.    Jaunsar  Forests,  7000  ft.  (Gamble) 61 

H4778.    Deota  Forests,  Tehri-Garhwal,  9000  ft.  (Gamble)    ...  64 

P  4471.    Baluchistan  Forests  (Lace) 62 

Nordlinger's  Sectionp,  vol.  8  (Tab.  IX.  1). 

6.  L.  hypoleuca.  Dene.;  Fl.  Br.  Ind.  ill  14;  Brandis  For.  Fl.  256.  Vem. 
Kharmo^  kodi,  Chenab ;  Zhiko,  rapesho^  kakshoz^  ktuho,  Sutlej. 

A  shrub.  Bark  smooth,  grey,  peeliiuf  off  in  papery  flakes.  Wood 
white,  darker  in  the  centre,  moderately  hard,  close-grained.  Pores  in 
the  annual  rings  small,  in  a  continuous  belt ;  in  the  rest  of  the  wood 
very  small     MedvUary  rays  fine,  numerous. 

Hills  of  Baluchistan ;  West  Himalaya  from  Kashmir  to  Kumaon,  at  8-10,000  ft. 

P  4472.    Baluchistan  Forests  fLace). 
Nordling^s  Sections,  toI.  5. 

7.  L.  orientalis,  Lam. ;  Fl.  Br.  Ind.  iii.  15  ;  Brandis  For.  Fl.  256 ;  Vem.  'JMenoi^ 
Jaunsar. 

A  large  shrub.     Bark  peeling  off  in  thin  flakes.     Wood  white, 

with  a  darker  centre,  moderately  hard.     Pores  in  the  annual  ring 

moderate-sized ;  in  the  rest  of  the  wood  extremely  small    Med/aUary 

rays  short,  fine,  numerous. 

West  Himalaya,  from  Kashmir  to  Kumaon,  at  8-10,000  ft 

A  shruh  of  damp  places  in  the  hill  forests,  as  in  ravines  and  on  shady  aspects. 

H  2909.    Nagkanda,  Simla,  8000  ft.  (Gamble). 

H  3017.    Hattu,  Simla,  10,000  ft.  „ 

8.  L.  alpigena,  Linn. ;  Fl.  Br.  Ind.  iii.  15 ;  Brandis  For.  FL  256. 

A  shrub.  Bark  grey-brown,  peeling  ofif  in  irregular  papery  flake& 
Wood  moderately  hard,  white.  Pores  in  the  annual  rings  moderate- 
sized  ;  in  the  rest  of  the  wood  extremely  fine.  Medullary  rays  fine, 
numerous. 

West  Himalaya  from  Kashmir  to  Kumaon,  at  8-10,000  ft. 

H  2912.    Nagkanda,  Simla,  8000  ft.  (Gamhle). 
H  3016.    Hattu,  Simla,  10,000  ft. 

5.  LEYCESTERIA,  Wall. 

Two  species.  L,  glaucophylla.  Hook.  f.  is  a  small  shruh  of  the  Sikkim  Himalaja 
St  6-6000  ft. 

1.  L.  formosa,  Wall. ;  Fl.  Br.  Ind.  iii.  16 ;  Brandis  For.  Fl.  256 ;  Gamble  For. 
Fl.  46.  Vern.  BhujnaH,  Jaunsar ;  McUkarr,  duni,  saunjla,  nalkaru^  kamaliya,  KumaoQ ; 
Dcmda  hhekar,  Ghirhwal ;  Tunguk,  Lepcha. 

An  erect  shrub  with  hollow,  generally  herbaceous,  stems.  Bcurk 
grey,  shining.  Wood  resembling  in  structure  that  of  Lonicera,  but 
wili  slightly  broader  medullary  rays* 

Throughout  the  Himalaya  from  the  Sutlej  to  Bhutan,  at  5-10,000  ft. ;  Khaaia  Hills 
at  5-6000  ft. 

A  small  and  common  shruh  of  the  imdergrowth  in  the  hill  forests,  under  oak  and 
fir  in  the  West  Himalaya ;  and  under  oak  and  chestnut,  etc.,  and  in  second-growth 
forest  in  the  Sikkim  Himalaya.  It  is  cultivated  in  Europe,  in  gardens.  The  hoUow 
sterna  are  made  into  whistles  and  fiules  by  JaMnaaxi  shepherd-hoys  (U.  N.  Kanjilal). 

H  2649.    MahsBU,  Simla,  8000  ft.  (G^mUe). 


{Magnified  ^  timtt^ 
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6.  PENTAPYXIS,  Hook.  f. 

1.  P.  Stipulata,  Hook,  f.;  Fl.  Br.  IncL  iii.  17;  Gamble  Darj.  List  46.  Vern. 
Berikuru^  Nep. 

A  large  shrub.    Bark  greyish-brown.     Wood  white,  soft.    Pores 

extremely  smalL    Medullary  rays  fine  and  very  fine.    No  annual 

rings. 

Sikkim  Himalaya,  at  6-10,000  ft. ;  very  common  on  hill-sides  cleared  of  forest, 
aroand  Barjeeling,  and  recognized  by  its  very  tomentose  leaves  and  the  presence  of 
stipules. 

E  2856.    Rangbdl,  Darjeeling,  7000  ft.  (Gamble). 

Order  LIX.    BUBIACEiE. 

A  large  and  important  forest  Order  containing  many  trees  which  are  valuable  for 
their  timber,  besides  plants  which  have  useful  properties,  chiefly  as  medicines  and  dyes. 
It  contains  54  Genera,  divided  into  14  Tribes,  viz. — 

Tribe      I.  Naucleefis        .        .        .    Sarcocephalus,  AnthocephaluB,  Gepha- 

lanthus,  Adina,  Stepnegyne,  Nau- 
clea,  Uncaria. 
II.  CinchonesB      .        .        .    Ginchona,  Hymenopogon,  Hymenodio- 

tyon,  Luculia. 

III.  Rondeletieaa    .        .        .    Wendlandia,  Greenea. 

IV.  HedyotidesB    .        .        .    Hedyotis,  Silvianthus. 
Y.  MusssBudeae    .        .        .    Muspsenda,  Adenosacme,  Myrioneuron, 

Aulacodiscus,  Urophyllum. 
VI.  GardenieaB      .        .        .    Webera,  Byrsophyllum,  Brachytome, 

Randia,  Gardenia,  Petunga,  Morin- 
dopsis,  Hyptianthera,  Nargedia,  Scy- 
phostachys,  Diplospora. 
VII.  Retiniphylleae         .        .    Scyphiphora. 
VIII.  Guettardeas     .        .        .     Guettarda,  Timonius,  Dichilanthe. 
IX.  Alberteae         .        .        .    Octotropis. 
X.  VangueriesB    .        .        .    Ganthium,  Vangueria. 
XI.  IxoresB   ....    Ixora,  Pavetta,  Goffea. 
XII.  Morindeas       .        .        .    Morinda,    Rennellia,    Bamnacanthus, 

Prismatomeris,  Gynochthodes. 

XIII.  Psychotrieae    .        .        .     Psychotria,  Cbasalia,  Lasiaothus,  Sa- 

prosma,  Hydnophytum. 

XIV.  Paederieffi        .        .        .    Paederia,  Hamiltonia,  Leptodermis. 

Besides  the  genera  described  herein,  which  include  such  important  ones  as  Cin- 
cJuma,  Coffea  and  Morinda,  many  genera  contain  plants  of  economic  use.  Cephaelis 
Ipecacuanha,  Rich.,  is  the  Ipecacuanha  plant  which  has  been  largely  propagated  in 
India,  but  which  has  proved  very  difficult  to  naturalize  or  grow  \\\  such  a  way  as  to  make 
its  cultivation  pay.  "  Madder  "  is  given  by  Rubia  cordifolia,  Linn.,  the  Manjit  plant, 
common  all  over  the  Himalaya  and  largely  exported.  The  well-known  dye-plant 
Oldenlandia  unibellata^  Linn.,  Vern.  Chay,  Tel.,  is  found  in  the  sandy  scrub  oi  the 
Ooromandel  coast  and  largely  collected.  Many  other  genera  are  cultivated  in  gardens 
for  the  beauty  of  their  flowers,  and  among  the  commonest  of  these  are  Sertssa, 
Catesbma  and  Hamelia,  besides  the  numerous  Jxoras  and  Oardenias,  some  species  of 
which  are  described  herein. 

Wood  white,  yellow,  or  rarely  red,  close-  and  even-grained,  gene- 
rally hard  or  moderately  hard ;  no  heartwood.  Pores  small  or  very 
small ;  in  Anthocephalus  Cadamba  and  a  few  other  species,  moderate- 
sized.  Medullary  rays  uniform,  equidistant,  fine  or  very  fine,  often 
closely  packed.  In  Morinda,  the  pores  collect  in  patches,  but  other- 
wise the  structure  is  very  uniform.  Many  of  the  species  have  woods 
resembling  boxwood,  and  worthy  of  practical  test  to  see  if  they  could 
not  be  used  as  substitutes  for  it. 
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Tribe  I.    NAUOLEE  J!. 

I  have  been  in  doabt  whether  I  should  adopt  the  names  and  arrangement  given  in 
Mr.  G.  B.  Haviland*8  "  Revision  of  the  Naucleess ''  in  Joum,  Linn,  Soc,  xxxiii.  1,  but 
have  concluded  that  it  will  be  best  to  adhere,  in  this  work,  as  closely  as  possible  to 
the  FL  Br.  Ind.  instead,  as  it  will  facilitate  references  by  Forest  Officers  using  both 
works,  and  avoid  the  quotation  of  many  synonyms. 

1.  SARCOCEPHALUS,  Afzel. 

1.  S.  COrdatUS,  Miq. ;  FL  Br.  Ind.  iii.  22;  Bedd.'Fl.  Sylv.  t.  318 ;  Kurz  For.  FL 
ii.  63 ;  Trimen  FL  Geyl.  ii.  292.  Naudea  (xyrdata,  Roxb.  FL  Ind.  i.  509.  Vem.  Vammi, 
Tarn. ;  Bahmi,  Cingh. ;  Morvlettanshe,  Burm. 

A  deciduous  tree.  Bark  silvery-grey,  about  1  in.  thick,  smooth. 
Wood  soft,  sapwood  light  yellow,  heartwood  bright  yellow.  Pores 
moderate-sized,  rather  scanty,  usually  subdivided,  in  rough  radial  lines 
between  the  numerous  fine  medullary  rays  which  bend  round  them. 

Mixed  forests  of  Burma ;  low  country  of  Ceylon. 

Kurz  says  the  wood  is  soft  and  useless  and  decays  in  less  than  a  year,  and  certainly 
the  specimen,  though  of  good  colour,  looks  anything  but  durable.  He  gives  W  =  23 
to  34  lbs.  Beddome  says  that  in  Ceylon  it  is  used  for  furniture,  door-frames,  sandals 
and  other  purposes.  The  tree  is  common  in  taungya  clearings  in  Burma,  and  appa- 
rently comes  up  self-sown  in  plantations,  and  has  to  be  cut  out. 

Ibe. 
Ceylon  Collection,  No.  9,  new  (Naudea  coadjunata,  Roxb.)      .        .        .35 
Nordlinger's  Sections,  vol.  6. 

2.  ANTHOCEPHALUS,  A.  Rich. 

1.  A.  Cadamba,  Miq. ;  FL  Br.  Ind.  iii.  23 ;  Bedd.  Fl.  Sylv.  cxxvii.  t.  35 ;  Brandis 
For.  Fl.  261 ;  Gamble  Darj.  List  46 ;  Talbot  Bomb.  List  105 ;  Trimen  Fl.  Ceyl.  ii.  293 ; 
Naudea  Cadaniba^  Roxb.  Fl.  Ind.  i.  512.  Sarcocephalus  Cadamha,  Kurz  For.  FL  iL  63. 
Vem.  Kaddam^  karamj  Hind.,  Beng. ;  Bdl-hadam,  Cbittagong;  Pandv/r^  Lepcha; 
Kodum,  Mechi ;  Boghu,  Ass. ;  Kadambo,  Uriya ;  Kuramho^  Eurku ;  Sanko^  E61 ; 
Vella  cadamha^  Tarn. ;  Kadambey  rudrak-shamhaf  Tel. ;  Pedda  soko,  Reddi ;  Hdtega, 
arsanatega,  Mysore ;  Kadam^  nhyu.  Mar. ;  Kadda  vailu,  kadaga,  kadwal,  Kan. ;  Atta 
vanji,  MaL ;  Maoo,  sanyepang^  Magh ;  Ma-u,  morugaungdSny  ma^ukadSn,  Burm. ; 
Embul-bakmi,  Cingh. 

A  large  deciduous  tree.  Bark  dark  grey,  with  numerous  regular, 
longitudinal  fissures,  the  outer  bark  peeling  off  in  small  rectangular 
scales.  Wood  white,  with  a  yellowish  tinge  (an  old  specimen  from 
Burma,  yellowish-grey),  soft,  even-grained.  Pores  large,  oval,  elon- 
gated, subdivided,  sometimes  in  short  radial  lines,  scanty.  MedvUary 
rays  fine,  numerous,  close  together,  bent  outwards  where  they  touch 
the  pores.     Structure  very  similar  to  that  of  Sarcoceplialus  cordatus, 

Sub-Himalayan  tract  from  Nepal  eastwards,  common  in  the  Darjeeling  Terai 
and  lower  hills ;  Assam  and  Eastern  Bengal,  very  common ;  Northern  Circars,  scarce 
along  rivers  south  to  the  Grodavari,  reappearing  in  Cuddapah  and  Eurmool ;  Western 
Coast  in  Eanara  and  Malabar ;  mixed  forests  of  Pegu ;  low  country  of  Ceylon  up  to 
2000  ft. ;  much  cultivated  elsewhere. 

A  tall  tree  with  straight  clean  stem  and  a  rounded  head,  with  rather  droomng 

branches,  flowers  in  yellowish  heads  the  size  of  a  golf-ball,  or  rather  larger.    S.  E.  resQ 

says  it  is  remarkably  quick -growing  at  first,  up  to  eight  or  ten  years  old,  afterwards  the 

growth  gets  much  slower ;  he  considers  that  for  tea-box  planking  it  is  best  to  fell  it  at 

twelve  years  old.    He  speaks  also  of  its  growth  in  height  being  as  much  as  10  ft. 

yearly  for  the  &r6t  two  or  three  years ;  and  that  trees  sixteen  years  old*  often  have 

s  girth  of  5  ft.  (Ind.  Tea  Oaz.^  1884,  and  Ind,  ¥oi.,  x.  245).    The  wood  in  Assam  has 

often  AD  unpleasant  smell. 


Puckle,  No.  lil      .  ^ 

Kyd     .     .    .   ;    , 

Bmudia,  No,  67 
Wallich. 
Specimeiu  extmintd 

W  may  l«  takBa  »  ;■ 
building ;  in  AB»uji,Ci£l ,. 
(1854)  says  tint  it  l.n.«  '. 
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ornament,  and  is  much  u 
Brandis' List,  No.  67,  »j, -.''-"... 
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The  Kadnm  tree  leai,  ^^^^ 
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E  Has.    A»am    ~*^''*Vi 
C  1210.    Oanjam  Fonwiir^ 
B  25;i5.    Burma  fBiandii,!,', ' 
Nordlinger's  Seetiuns  ,,,^-; 
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A  large  deciduous  tree.  Bark  soft,  J  in.  thick,  grey,  rough.  Wood 
yellow,  moderately  hard,  even-grained,  no  heartwood.  Annvxil  rings 
faint.  Pores  small,  numerous,  evenly  distributed.  Medullary  rays 
very  fine,  short,  numerous. 

Deciduous  forests  in  the  greater  part  of  India;  in  the  sub-Himalayan  tract  and 
Lower  Himalaya  from  the  Jumna  eastwards  to  Bhutan  and  up  to  3000  ft. ;  common 
throughout  Central,  Western  and  South  India ;  all  over  Burma  in  deciduous  forest ; 
dry  region  of  Ceylon. 

A  beautiful  and  important  tree,  scattered  in  the  deciduous  forests,  occasionally  more 
or  less  gregarious  in  suitable  locaUties,  as  on  dry  hills  with  a  good  soil,  which  have  been 
subject  to  temporary  cultivation.  Its  reproduction  in  ordinary  forest  is  not  good,  as 
the  seed  is  very  small  and  requires  broken-up  soil  on  which  it  can  fall  and  germinate 
easily.  Artificially,  it  is  difficult  to  rear,  but  would  probably  come  up  well  from 
sowings  on  prepared  land.  In  Northern  India,  the  wood  is  much  esteemed  fur  combs 
and  small  articles  of  turnery,  so  that  a  good  price  is  obtainable  for  the  wood.  In  some 
forests,  those  of  the  Dehra  Ddn  for  instance,  very  large  trees  occur,  but  all  much  cut, 
pollarded  or  lopped,  as,  previous  to  the  introduction  of  regular  working,  those  who 
required  small  pieces  preferred  to  pollard  the  trees  or  cut  branches,  to  felling  the  whole 
tree.    In  South  India,  it  is  cut  young  for  house-posts,  so  that  large  trees  are  rare. 

The  weight  and  transverse  strength  have  been  determiued  by  the  following 
experiments  : — 


Kxperiment  by  whom 
nude. 

Year. 

Wood  whence 
procured. 

?      Weight. 

• 

As 

^1 

Size  of  bar. 

Value  of  P. 

»5S. 

ft.      in.     in. 

Puokle,  No.  26  . 

1859 

Mysore 

36 

4 

2X1X1 

464 

Skinner,  No.  99. 

1862 

South  India 

42 

— 

664 

Cunningham 

1854 

Gwalior 

49 

2 

2X1X1 

586 

Brandis 

1864 

Burma 

43 

7 

3X1X1 

760 

Brandis,  No.  65 . 

1862 

»« 

42 

R.  Thompson     . 

1868 

Central  Provinces 

47 

C.  P.  List  . 

1873 

>*                     M 

42 

— 

— - 

H.  H.  0*Connell 

1886 

Coimbatore 

47 

— . 

a  =  001183 

Bourdillon 

1896 

Travanoore 

48 

— . 

Specimens  examined . 

1878-99 

Various 

45 

15 

W  may  be  taken  as  45  lbs.  The  wood  seasons  well,  takes  a  good  polish  and  is 
durable,  but  somewhat  liable  to  warp  aud  crack.  It  is  good  for  turning,  and  is  exten- 
sively employed  in  construction  for  furniture,  agricultural  implements,  opium  and  cigar 
(Coconada)  boxes,  writing-tablets,  combs  and  numerous  other  purposes. 

Specimen  D  3893  is  a  piece  of  wood  taken  out  of  a  terraced  roof  at  Ramandrug 

Bellary,  3600  ft.,  by  E.  D.  M.  Hooper.    It  had  been  up  for  40  years,  and  was  perfectly 

sound  and  good.    It  weighed  43  lbs.  per  cubic  foot,  and  is  supposed  to  have  come  from 

the  Nallamalai  forests  in  EumooL 

Ibe. 

0    215.    Garhwal  (1868) 43 

0  2994.          „        (1874) 46 

0  1491.    Kheri,  Gudh  (Wood) 48 

O    340.    Gorakhpur 41 

C    825.    Bairagarh  Beserve,  Berar  (Drysdale) 48 

C  2988.    Jubbulpore  (1863) 43 

C  1136.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .44 

C  3685.    Palamow,  Chota  Nagpore  (Gamble) 44 

C  3543.    Khurdha  Forests,  Orissa         „ 43 

C  1245.    Gumstir,  Madras  (Dampier) 49 

E  2387.    Bamunpokri,  Darjeeling  Terai  (Gamble) 50 

D4015.    CoUegal,  Coimbatore        .        . 56 

B  2538.    Burma  (Brandis,  1862) 43 

No,  35,  Salem  Collection 40 

Nordlinger*B  Sections,  vols.  7  and  9  (Tab.  IX.  2). 
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2.  A.  sessilifolia,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  24 ;  Brandis  For.  FL  264.  Nauclea 
sessHifoUa,  Roxb.  Fl.  Ind.  i.  515  ;  Kurz  For.  Fl.  ii.  65.  Vem,  Kum,  Beng. ;  KtSumkoi, 
Chakma ;  TkcUng^  Magh ;  TeinkaXa,  Burm. 

A  large  deciduous  tree.  Bark  J  to  J  in.  thick,  blackish,  transversely 
fissured  and  cracked.  Wood  yellowish-brown,  hard.  Pores  very 
numerous,  moderate-sized,  oval  and  subdivided,  transverse  diameter 
greater  t^an  the  interval  between  the  closely  packed,  fine,  and 
uniform  medullary  rays. 

Cachar,  CMttagong,  mixed  forests  of  Burma,  north  to  Myitkyina. 

Weight,  according  to  Brandis'  Burma  List  of  1862,  No.  70, 43  to  56  lbs. ;  specimens 
examined  give  56  lbs.  as  an  average.  The  wood  is  used  in  Chittagong  for  building 
purposes  and  firewood.    In  Chittagong  it  is  perhaps  the  only  gregarious  tree,  being 

commonly  found  on  flat  places  on  the  banks  of  rivers. 

Ibe. 

E1391.    Chittagong  (Chester) 53 

E3694.    Chittagong  Hill  Tracts  (Gamble) .58 

B  2537,  3069.    Burma  (1862) 56 

S.  A.  Grlffithii,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  24.  Cephalanthus  naucleaides,  DC ; 
Gamble  Darj.  List  46.     Vem.  KaU,  kalikat,  Nep. 

A  small  or  moderate-sized  tree.  Bark  light  brown,  rather  smooth. 
Wood  moderately  hard :  sapwood  reddish,  heartwood  orange-yellow. 
Pores  moderate-sized,  numerous,  often  filled  with  a  gummy  substance. 
MedvMary  rays  fine,  numerous,  undulating,  bent  round  the  pore& 

Lower  Himalaya  from  Nepal  eastwards  (scarce) ;  Ehasia  Hills  up  to  3000  ft. 
A  pretty  wood,  used  for  planking  formerly,  but  now  scarce,  in  Baijeeling. 

E  2385.    Chenga  Forest,  Darjeeling  (Gamble) 44 

E5109.    Tista  Valley,  Darjeeling  (C.  G.  Rogers) 40 

5.  STEPHEGYNE,  Korth. 

Three  species. 

Wood  reddish-  or  yellowish-brown.  Pores  small  to  moderate-sized, 
not  very  numerous.  Medtdlary  rays  fine,  numerous,  uniform.  Wood 
cells  usually  rather  large. 

1  S.  parvlfolia,  Korth. ;  Fl.  Br.  Ind.  iii.  25 ;  Brandis  For.  Fl.  262 ;  Talbot  Bomb. 
List  105  ;  Trimen  Fl.  Ceyl.  ii.  294.  Naucleaparvifolia,  Roxb.  Fl.  Ind.  i.  513 ;  Bedd. 
Fl.  Sylv.  t.  34 ;  Kurz  For.  Fl.  ii.  66.  Vern.  Kulm,  Kashmir ;  Kdddam,  kallam^  keim, 
Jcangei,  Hind.;  Phaldu,  Knmaon;  Mundi,  Gondi,  Baigas;  Kutebi,  Kurku;  CHirif 
Koderma,  Palamow ;  Ouij  kdmba,  K61 ;  Goure  karam,  Sontbal ;  G^oW  karam,  Mai 
Pahari ;  Kadidla^  Coorg ;  Mundi-mundi,  Uriya ;  Fajakiru,  Khond  ;  Kdniba^  Palkonda ; 
Sima  bandaru,  Reddi ;  Chinna  kadamhi,  chilampaiy  nir  kadamjm,  buta-kadamhe, 
Tam. ;  Nir-kddamhe,  karmij  hataganapUf  Tel. ;  Congu,  hedu^  yetega^  kadwavy  kadani, 
kantt,  hata  kadapu,  cUtakaj  Kan. ;  Kadamhy  karamb^  kalam,  Mar. ;  Sira  kadaniba, 
Mai. ;  Kamhli,  Travancore  Hills ;  Tamdky  Bhil ;  Kumra,  Banswara ;  Teinthe,  Burm. 

A  large  deciduous  tree.  Bark  J  in.  thick,  light  grey,  smooth,  with 
shallow  depressions  left  by  exfoliating  scales.  Wood  light  pinkish- 
brown,  moderately  hard,  even-grained,  much  resembling  that  ot 
A,  cordifolia,  but  rather  harder,  and  at  once  recognized  by  its 
different  colour.  Pores  small,  numerous,  uniformly  distributed. 
Medullary  rays  very  fine,  numerous,  short. 

All  over  India,  in  deciduous  forest,  except,  apparently,  in  Northern  and  Eastern 
Bengal  and  Assam ;  sub-Himalayan  tract  and  Lower  Himalaya  from  Kashmir  to  Nepal, 
ascending  to  about  3000  ft. ;  Central,  Western  and  Southern  India ;  throughout  BurmA.\ 
dry  region  of  Ceylon,  but  scarce. 

A  useful  and  important  forest  tree,  classed  with  Adina  cord i/olta,  "but  not  c^\\»^» 
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much  in  demand  and  not  so  common.  It  is  found  rather  sporadically  only.  Like 
Haldu,  Keim  gives  a  useful  wood  esteemed  for  many  purposes,  and  in  considerable 
demand  especially  in  South  India.  Like  Haldu,  also,  it  reproduces  very  sparingly,  but 
better  where  the  soil  has  been  broken  up  so  that  the  small  seeds  can  reach  the  ground 
without  difficulty.    It  is  difficult  to  rear  artificially. 

Growth  moderate,  5  to  15,  averaging  9  rings  per  inch  of  radius.    The  weight  and 
transverse  strength  have  been  determined  by  the  following  experiments : — 


Experiment  by  whom  made. 


Cunningham 
Skinner,  No.  100 
Brandis,  No.  69 
B.  Thompson    . 
£k)urdillon 


Year. 


1854 
1862 
1862 
1868 
1896 


Wood  whence 
procured. 


Gwalior 

South  India 

Burma 

Central  Provinces 

Travanoore 


• 

^2 

'I 

•g 

Wei 

No.  0 
perim 

lbs. 

35 

2 

39 

43 

47 

39 

Size  of  bar. 


ft.      in.     in. 
2X1X1 


Value  of  P. 


586 
683 


656 


The  specimens  here  described  have  an  average  weight  of  46  lbs.,  and  45  lbs.  may  be 
taken  as  about  a  correct  fieure. 

The  wood  is  easily  worked  and  polishes  weU ;  it  is  durable,  if  not  exposed  to  wet. 
It  is  used  for  building,  furniture,  agricultural  implements,  combs,  cups,  spoons  and 
platters,  and  for  turned  and  carved  articles. 

P    458.  Ajmere — 

0    269.  Garhwal  (1868)       . 46 

O    529.  Dehra  DtSn  (O'Callaghan) 41 

0    344.  Gorakhpur .42 

0  1481.  Kheri,  Oudh  (Wood) 44 

C    178.  Mandla,  Central  Provinces  (1870)    .        .        .        .        .        .42 

C    186.  „  „  „  „ 4d 

C  1120.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .44 

C  2783.  Melghit,  Berar  (Brandis) 44 

C    824.  Bairagarh  Reserve,  Berar  (Drysdale) — 

B  2539.  Burma  (Brandis,  1862) 56 

Nordllnger's  Sections,  vols.  7  and  10. 

2.  S.  tubulosa,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  25 ;  Bedd.  Fl.  Sylv.  cxxviiL ;  Trimen 
Fl.  Ceyl.  ii.  295.    Vern.  Helamha,  Cingh. 

A  small  tree.  Bark  brown,  smooth.  Wood  soft,  light  pinkish- 
brown.  Pores  small  to  moderate-sized,  scanty,  evenly  distributed. 
Medullary  rays  fine,  numerous,  broader  and  longer  than  in  S.parvifolia. 

Cochin ;  moist  region  of  Ceylon,  common  about  Colombo. 
Wood  used  in  Ceylon  for  house-building. 

ite. 
No.  35,  Ceylon  Collection,  old  ;  No.  47,  new  (Mendis)    .        •        .        .    42 

3.  S.  divePSifolia,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  26.  Nauclea  roUindifolia,  Roxb, 
Fl.  Ind.  i.  5 16  ;  Kurz  For.  Fl.  ii.  67  (also  N,  parvi/olta,  var.  diversifoliu).  Vern.  Bingay 
Burm. 

A  small  deciduous  tree.  Bark  thin,  rough  with  longitudinal  corky- 
s  welled  fissures.  Wood  yellowish-brown,  moderately  hard,  even-grained. 
Pores  small  and  moderate-sized,  often  subdivided.  Medullary  rays 
fine,  uniform,  numerous,  the  distance  between  them  being  less  than 
the  diameter  of  the  pores,  round  which  they  bend. 

Chittagongf  Burma  and  the  Andaman  Islands,  extending  eastwards  to  the  ShaD 
Hilh. 

Brandis  in  Burma  List,  1862,  No.  66,  ^ivea'^  =  ^^\y».   Tcift  ^^io^  \a  a  nice  one> 
but  apparently  not  used. 
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Ibe. 

B  2536.    Burma  (Brandis,  1862) 61 

B228a    Andaman  (Col.  Ford,  1866) 44 

B  2233  (47  lbs.)  Andaman  (Col.  Ford,  1866) ;  Vern.  Eiainhyoo,  is  also  this  species 
in  all  probability.    The  wood  is  the  same,  but  the  pores  are  rather  larger. 

6.  NAUCLEA,  Linn. 

Three  species.  N.  zeylanica,  Hook.  f. ;  FL  Br.  Ind.  iiL  26 ;  Bedd.  Fl.  Sylv.  cxxix. ; 
Trimen  Fl.  Ceyl.  ii.  296,  is  a  small  endemic  Ceylon  tree  rather  scarce  in  the  moist  low 
country  of  the  island. 

1.  N.  purpurea,  Roxb.  Fl.  Ind.  i.  515 ;  Bedd.  Fl.  Sylv.  cxxix. ;  Talbot  Bomb. 
List  106  (also,  probably,  N.  elliptica,  Balz.  and  Gibs.,  see  remarks).  Vern.  Phuga^ 
Mar. ;  Ahnan^  Kan. 

A  small  tree.  Wood  light  red,  smooth,  moderately  hard,  even- 
grained.  Pores  small,  evenly  distributed.  MedvMary  rays  small, 
oumerousy  regular. 

Forests  of  the  Western  Gh^ts  from  the  Konkan  southwards ;  Northern  Circars,  in 
the  Bumpa  Hills. 

The  specimens  came  under  the  name  N.  elliptica,  but  the  wood  differs  from  Bour- 
dillon's  specimens  of  N.  missionis,  under  which  j^.  dliptica  is  placed  in  Fl.  Br.  Ind., 
that  I  feel  I  am  right  in  thinking  it  is  really  N,  purpurea  with  which,  and  not  with 
N.  misgiania,  Talbot  would  evidently  join  N.  elUptica. 

lbs. 

W4191.    Cochin  (Kohlhofif) 49 

W1225.    North  Kanara  (Barrett) 42 

2.  N.  missionis,  Wall. ;  Fl.  Br.  Ind.  iu.  27  ;  Talbot  Bomb.  List  106. 

A  small  tree.  Wood  yellow,  soft  to  moderately  hard.  Pores  small 
to  moderate-sized,  often  subdivided  into  2  or  3  by  partitions.  Medulr 
la/ry  rays  fine,  numerous,  bent  where  they  touch  the  pores. 

Western  Coast,  along  rivers  and  watercourses,  from  the  Konkan  to  Travancore. 
Bourdillon  gives  W  =  37  lbs.,  P  =  430. 

lbs. 

W4673.     Travancore  (Bourdillon) 34 

7.  UNCARIA,  Scbreb.  About  nine  species,  all  climbing  shrubs.  U.pilosa,  Boxb. 
FL  Ind.  i.  520 ;  Fl.  Br.  Ind.  iii.  32 ;  Kurz  For.  Fl.  ii.  70 ;  Gamble  Darj.  List  47  ;  Vern. 
Baisi  kara,  Nep. ;  KahuMk,  Lepcha,  is  a  straggling  shrub  of  Sikkim,  Eastern  Bengal 
and.  Burma  with  large  hooked  sterile  peduncles  in  the  shape  of  a  buffalo's  horn.  U, 
Bessilifructus,  Roxb.  Fl.  Ind.  i.  520;  Fl.  Br.  Ind.  iii.  30;  Kurz  For.  Fl.  ii.  71 ;  Gamble 
Darj.  List  47  ;  Vern.  Pinri,  Lepcha,  is  a  climber  of  Sikkim,  Eastern  Bengal,  Chittagong 
and  Burma.  U,  sclerophylla,  Roxb.  ( U.  ferruginea,  DC ;  Kurz  For.  Fl.  ii.  69) ;  U. 
attenuatay  Korth. ;  U,  Icavigata,  WalL ;  and  U.  macrophylla.  Wall.  (f7.  sessilifoliay  Roxb.; 
Kuiz  For.  FL  ii.  69),  are  all  large  climbing  shrubs  of  Burma.  U,  dasyoneura^  Korth. ; 
Trimen  Fl.  Ceyl.  ii.  296,  is  a  very  large  climbing  shrub  of  Ceylon.  U.  Gamhiery  Roxb. 
Fl.  Ind.  i.  517 ;  FL  Br.  Ind.  iii.  31,  is  the  climbing  shrub  of  the  Malay  Archipelago 
whose  leaves  produce  the  astringent  extract  called  "  Qambier,"  or  "  Terra  japonica," 
which  is  used  as  a  dye  and  for  chewing  with  pdn  leaves  and  areca  nut  in  the  same  way 
as  cutch  is  in  India.     The  plant  is  not  indigenous  in  India,  Burma  or  Ceylon. 

Tribe  II.    CINCHONBJl. 
8.  CINCHONA,  Linn. 

A  genus  of  about  36  species  of  trees  or  shrubs  found  in  a  narrow  be\.\.  ^oro^^  *Oe\a 
Andes  of  South  America,  between  2300  and  8000  ft.  elevation.    ^evei«\  «^c;vft^  ^^^ 
the  Peruvian  hark  or  Cinchona  of  commerce,  the  valae  o£  wlaicVi  ^e^n*^^  \rgaa  n^Xj^^^ 
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presence  of  certain  alkaloids  which  are  known  as  "  quinine,"  "  cinchonine,"  "  cinchoni- 
dine,**  etc.,  and  which  are  so  valuable  as  febrifuges. 

The  Cinchona  trees  were  first  brought  to  India  in  1860,  chiefly  through  the  labours 
of  Sir  Clements  Markham,  K.C.B.,  who  was  sent  by  the  Secretary  of  State  in  1859  to 
Peru  to  collect  plants  and  seeds  of  the  different  kinds.  The  plants  he  brought  did  not 
live,  but  the  seeds  were  sown  and  the  trees  planted  in  the  Nilgiri  Hills.  In  1862 
Dr.  T.  Anderson  instituted  the  plantations  at  Hangbi  in  Sikkim  with  plants  and  seeds 
brought  by  him  from  Java.  There  are  4  principal  species  cultivated  in  the  Indian 
plantations,  viz.  (7.  succiruhra,  Calisaya,  officinalis  and  micrantha,  with  hybrids  and 
varieties  of  these.  The  Gbvemment  has  large  plantations  in  the  Darjeeling  HiUs  at 
Mongpu,  Sitong,  etc.,  and  in  the  Kilgiris  at  D^dabetta,  Naduvatam,  etc.,  while  in  the 
South  Indian  and  Ceylon  hills  there  are  also  plantations  belonging  to  private  persons. 
The  extended  cultivation  of  Cinchona  in  suitable  localities  all  over  the  world  has 
reduced  the  cost  of  quinine,  so  that  the  invaluable  drug  is  now  within  the  reach  of  the 
poorest.  The  exertions  of  Sir  G.  King  have  procured  its  sale  in  small  packets  of  five 
grains  each  and  of  a  pice  in  value  at  many  of  the  post-offices  in  India,  rendering  it 
easy  for  poor  people  to  obtain  small  doses. 

1.  C.  sueeirubra,  Pavon;  Brandis  For.  Fl.  265.    Red  Bark. 

Wood  yellow,  moderately  hard.    Pores  small,  in  short  radial  lines. 

MedvMary  rays  closely  packed,  fine  and  very  fine,  short. 

Cultivated  on  the  Nilgiris  and  other  hills  of  South  India,  at  the  plantations  of 
Rangbi  and  Poomong  in  Sikkim,  on  the  hills  east  of  Toungoo  in  Burma  and  in  parts 
of  the  Satpura  Range  in  Central  India.  This  species  thrives  at  a  lower  elevation  than 
the  others,  but  is  comparatively  poor  in  qninioe,  though  rich  in  cinchonine  and  cincho- 
nidine.  From  this  species  was  chiefly  derived  the  "  Cinchona  alkaloid,"  which  for 
some  time  was  largely  manufactured  at  the  Goyemment  Plantation  of  Rangbi. 

E  1357,  3157.    Rangbi,  Darjeeling,  3700  ft.  (King). 
Nordlinger's  Sections,  vol.  10. 

2.  C.  Calisaya,  Weddell ;  Brandis  For.  Fl.  266.    Yellow  Bark. 

Wood  reddish-grey,  moderately  hard,  even-grained.    Pm^es  small, 

in  short  radial  lines.     Medullary  rays  tine,  closely  packed,  short. 

Cultivated  in  Sikkim  at  moderate  elevations. 

It  yields  perhaps  the  most  valuable  of  the  Cinchona  barks,  rich  in  alkaloids,  among 
which  quinine  forms  half  to  four-fifths. 

E  1358,  3158.    Rangbi,  Darjeeling,  3700  ft.  (King). 

3.  C.  OfDiCinalis,  Linn.;  Brandis  For.  Fl.  266.     Loxa  or  Crown  Bark. 

Wood  yellowish-grey,  similar  in  structure  to  that  of  C.  Calisaya. 

Cultivated  at  high  elevations  on  the  Nilgiris,  in  Ceylon  and  in  Sikkim,  but  not 
extensively. 

Its  bark  is  rich  in  alkaloids,  of  which  more  than  one-half  is  quinine. 

E  1356,  3159.    Rangbi,  Darjeeling,  3700  ft.  (King). 
Nordlinger's  Sections,  vol.  10. 

9.  HYMENOPOGK)N,  Wall.  Two  species.  H.  parasiticus^  Wall. ;  Fl.  Br.  Ind.  iii. 
34 ;  Kurz  For.  Fl.  ii.  73 ;  Gamble  Darj.  List  47 ;  Vem.  Kursimla^  Nep.,  is  an  epi- 
phytic shrub  of  the  East  Himalaya,  Khasia  Hills  and  Burma,  above  4000  ft.  n, 
aasamicusy  Hook,  f .  is  a  similar  plant  of  Assam. 

10.  HYMENODICTYON,  WaU. 

Three  s^ies.  E.  flaccidum.  Wall. ;  Fl.  Br.  Ind.  iii.  36 ;  Brandis  For.  Fl.  268 ; 
Gamble  Darj.  List  47,  is  a  tree  of  the  Central  and  Eastern  Himalaya  from  Gtirhwal  to 
Bhutan,  ascending  to  6000  ft. ;  and  of  the  Khasia  Hills  at  4-5000  ft. 

/.  H.  exeelsum.  Wall. ;  Fl.  Br.  Ind.  iii.  35 ;  Brandis  For.  Fl.  267 ;  Bedd.  Fl. 

Sylv.  cxxx, ;  Talbot  Bomb.  List  106 ;  GamUe  T)w>  Lvat  4T.    H.  vtile,  Wight ;  Bedd. 

FL  Sjrlv.  cxxx.     H.  thyrsiflorum^  WaW.-,  IS^mti.  Yot.  ^\.  \\.  Tl.    CimXwwi.  exc«&a» 
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Koxb.  FL  Ind.  i.  529.  C.  thyrsijhra,  Roxb.  Ic.  530.  Vera.  Bartu,  harthoa,  Pb. ; 
Bhaulany  hhdlena,  hhamina,  dhauli^  kukurkat,  hhurkul,  phcUdu,  hhohdr,  potuTj  purguVy 
Hind. ;  Bauranga,  Eumaoii ;  Lunia,  lamkana,  Merwara ;  Bhorsdl,  Melghdt ;  Bhorkoru, 
Monghyr ;  BhawasaVf  Kurku ;  8ali,  E61 ;  Burkuriday  Bhunij  ;  Dadhippay  Heddl ; 
Dandru,  dandelo,  Paoch  Mehals ;  Bhoursdl,  Mar. ;  Sagapu,  peranjoli,  Tarn. ;  Dvdi- 
yetttty  dudippay  chetippay  burfa,  bandara,  monnahilluy  Tel. ;  Vdla  kadamhay  Mai. ; 
Bodokoy  hmsOy  Uriya ;  KusaUy  Burm. 

A  large  deciduous  tree.  Bark  soft,  J  to  f  in.  thick,  grey,  exfoliat- 
ing in  irregularly  shaped,  softish  scales.  Wood  white,  when  cut  up 
fresh  ;  if  cut  up  dry,  brownish-grey,  soft.  Annvxil  rings  indistinctly 
marked.  Pores  moderate-sized,  scanty,  single  or  subdivided.  MednU 
lory  rays  few  moderately  broad,  alternating  with  others  fine,  visible 
as  a  silver-grain  on  a  radial  section,  bent  round  the  pores.  Wood-cells 
large. 

Throughout  India  in  dry  deciduous  forest ;  in  the  sub-Himalayan  tract  and  lower 
Himalaya  from  the  Ravi  eastwards,  ascending  to  5000  ft. ;  Central,  Western  and  South 
India ;  dry  forests  in  Burma. 

A  conspicuous  tree,  especially  when  leafless  but  still  bearing  its  panicles  of  fruit 
with  small  winged  seeds.  It  is  chiefly  found  in  dry  mixed  forests,  often  on  stony  or 
sandy  river-baoks,  often  again  in  savannah  forests.  The  growth  is  moderate,  6  to  7 
rings  per  inch  of  radius.  The  wood  is  soft,  bat  of  good  quality  for  purposes  for  which 
a  soft  wood  is  useful.  It  would  do  for  tea-boxes,  and  is  in  use  for  scabbards,  grain- 
measures,  palanquins,  toys,  and  in  Burma  for  school  "slates"  and  packing-cases. 
Brandis'  Burma  List  of  1862,  No.  104,  gave  W  =  28  lbs. ;  Bourdillon  gives  W  =  28, 
P  =  447  ;  the  weight  of  the  specimens  here  enumerated  averages  31  lbs.  The  bark  is 
said  to  give  an  alkaloid  allied  to  quinine,  and  is  used  in  native  medicine  as  an  anti- 
periodic. 

Ib0. 

0    216.     Garhwal  (1868) 28 

0    350.    Gorakhpur  (1868) — 

0  1462.    Bahraich,  Oudh  (Eardley-Wilmot) 32 

0  1482.    Kheri,  Oudh  (Wood) 34 

0  4424.    Siwalik  HUls,  Dehra  Ddn  (Ghimble) 30 

C  1127.    Ahiri  Reserve,  C.P.  (R.  Thompson) 32 

C  3565.    Khurdha  Forests,  Orissa  (Gamble) 29 

E  1231.    Sibsdgar,  Assam  (Mann) 26 

E  1286.    Cachar  (Mann) 34 

B    279.    Burma  (1867) 31 

B  3070.    Burma  (Brandis,  1862) 38 

B    559.    Prome,  Burma  (Ribbentrop) 33 

B  2287.    Andaman  Islands  rCol.  Ford,  1866) 35 

Nordlinger's  Sections,  vol.  9. 

2.  H.  obovatum.  Wall. ;  Fl.  Br.  Ind.  iii.  36 ;  Bedd.  FI.  Sylv.  t.  219 ;  Talbot 
Bomb.  List  106.  Vern.  Karwai,  sirid.  Mar. ;  Yella  malla  hiiy  Tam. ;  Mallay  tandky 
Madura. 

A  large  tree.  Wood  brownish-grey,  soft,  smooth.  Pores  scanty, 
moderate-sized,  single  or  subdivided  radially.  Medullary  rays  few 
moderately  broad,  alternating  with  others  fine,  forming  a  silver-grain 
on  a  radial  section.     Very  like  that  of  H.  excelsum. 

Western  Ghdts  from  the  Konkan  to  Travancore, 

lbs. 

W4674.     Travancore  (Bourdillon) 28 

11.  LUCULIA,  Sweet. 

Two  species.     L,  Pincearuiy  Hook,  is  a  shrub  of  the  Khasia  Hills,  at  3-5000  ft. 

1.  L.  gpatissima,  Sweet;  Fl.  Br.  Ind.  iiL  36  ;  Kurz  Fot.¥\,\\.1\\  Qi^cciJ^'^Xi^tv 
List  47.    Vern.  Dowari,  Nep, ;  Sumbrangrip,  Lepcha. 
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A  large  shrub.  Bark  brown,  very  thin.  Wood  white,  moderately- 
hard,  close-  and  even-grained.  Pores  very  small,  numerous.  Me* 
dvUary  rays  fine,  regular.     Pith  large. 

Eastern  Himalaya,  in  Nepal  and  the  Barjeeling  Hills  at  4-6000  ft. ;  Shan  Hills  of 
Bunna. 

Wallich  gives  W  =  23  lbs.  (No.  43).    Flowers  pink,  very  handsome. 

E  5008.    Kurseong  Forests  (Green). 

Tbibe  III.    RONDELETIEJi. 
12.  WENDLANDIA,  BartUng. 

About  14  Indian  species,  all  handsome  trees  or  small  trees  with  flowers  in  terminal 
thyrsoid  cymes.  W.  puberula,  DC ;  Fl.  Br.  Ind.  iii.  38 ;  Brandis  For.  FL  676  (  W. 
scabra,  Eurz  For.  Fl.  ii.  73),  is  an  evergreen  small  tree  of  the  Central  Himalaya  from 
the  Jumna  river  to  Nepal  and  of  Upper  Burma,  ascending  to  4000  ft.  W,  Wdllichii^ 
W.  and  A.,  W.  coriacea,  DC  and  W.  paniculata^  DC  are  all  small  trees  of  the  Eastern 
Himalaya,  at  about  2-4000  ft.  in  Sikkim,  some  extending  to  Assam,  the  Ehasia  Hills 
and  Sylhet,  the  last-named  to  the  Eachin  Hills.  W,  nitens.  Wall,  and  W,  glomerulata^ 
Kurz,  are  found  in  Tenasserim ;  and  W»  ligustrina.  Wall. ;  Vem.  Damasegyi,  Burm., 
in  the  Taongdong  Hills  in  Upper  Burma.  W.  glabrata,  DC;  Fl.  Br.  Ind.  iii.  39; 
Kurz  For.  Fl.  74 ;  Vem.  Thitpyu,  Burm.  is  an  evergreen  tree  of  the  dry  hill  forests 
of  the  Shan  States,  Martaban  and  Tenasserim  at  2-4000  ft. ;  also  found  in  the  S. 
Deccan  and  Mysore,  where  too  occurs  W,  Lawiiy  Hook.  f.  W,  pendula,  DC  and  W. 
angustifolia,  Wight  are  species  which,  like  W.  Notoniaria,  have  whorled  leaves  and 
are  found,  the  former  in  Nepal,  the  latter  in  the  hills  of  Tinnevelly. 

Wood  reddish-brown.  Pores  small,  evenly  distributed.  MedvMary 
rays  of  two  kinds,  very  fine  and  fine  or  moderately  broad,  numerous. 

1.  W.  exserta,  DC ;  Fl.  Br.  Ind.  iii.  37 ;  Bedd.  Fl.  Sylv.  cxxx. ;  Brandis  For. 
FL  268 ;  Gamble  Darj.  List  47  ;  Talbot  Bomb.  List  107.  Bonddetta  exserta,  Roxb. 
Fl.  Ind.  i.  523.  Vern.  Chaulai,  chila,  chilkiya,  tila^  hirsa,  ttlkt,  tilai,  Hind. ;  Bathna, 
chaulai,  Saharanpur ;  Chelitana,  kattito,  Kumaon ;  ChilJeia  posdra,  Garhwal ;  Tilka, 
Bahraich ;  Kangi,  tilki,  mimri^  Nep. ;  Kursi,  Seoni ;  Marria,  Gondi ;  Tilliahy  Baigas ; 
Monro,  Soiithal ;  Tiruwa,  Mai  Pahari ;  Tilai,  Koderma ;  Tilai,  Uriya ;  Tieko,  Khoiid. 

A  small  deciduous  tree.  Bark  brown.  Wood  reddish-brown, 
hard,  close-grained.  Pores  small,  evenly  distributed.  MeduUary 
rays  moderately  broad  and  fine,  the  former  short.  Annual  rimjs 
marked  by  fewer  pores  in  the  autumn  wood. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Chenab  eastwards;  Oudh, 
Bengal  and  Central  India,  in  deciduous  forests ;  also  in  Orissa  and  the  Circars  on  the 
East  and  in  the  North  Deccan  and  the  Konkan  on  the  West  Coast. 

An  ornamental  tree  with  ashy-grey  foliage  and  large  thyrsoid  panicles  of  fragrant 
white  flowers.  Brandis  speaks  of  it  as  gregarious  in  dense  patches,  to  the  exclusion  of 
other  trees,  in  the  Bahraich  and  Gonda  forests  of  Oudh ;  and  I  have  seen  it  similarly 
growing  in  places  in  Chota  Nagpore,  the  Deccan  and  Circars.  Brandis  also  mentions 
its  partiality  for  broken  raviny  ground  near  the  Narbadda  river;  and  on  the  Saharanpur 
and  Dehra  Dun  Siwaliks  I  have  found  it  coming  up  in  dense  patches  of  seedlings  on 
the  debris  of  the  sand-  and  shingle-slips  which  so  often  occur  there.  This  habit  points 
to  its  being  likely  to  be  ot  use  in  sowings  for  reclothing  such  places  and  for  any  works 
that  may  be  tried  in  Ebshiarpur.  It  ought  to  do  well,  as  J.  L.  Stewart  mentions, 
that  Edgeworth  found  plants  springing  up  far  down  in  the  Punjab  plains,  from  seeds 
carried  down  the  rivers  ("  Pb.  Plants,"  118). 

Growth  fast,  4  to  5  rings  per  inch  of  radius.  The  wood  is  occasionally  used  for  build- 
ing and  agricultural  implements  and  for  house-posts  in  the  Sikkim  Terai. 

ibe. 

O  1370.    Gonda,  Oudh 47 

E    589.    KhookJoong  Forest,  DaTJee\\ng,Tei«A(M^axison)      .        .        .    — 
Xordhnger^s  Sections,  vol.  9  (W.  cxcelso). 
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2.  W.  tinetoria,  DC ;  PI.  Br.  Ind.  iii.  38 ;  Brandis  For.  Fl.  269 ;  Bedd.  Fl.  Sylv. 
czxx. ;  Kurz  For.  Fl.  ii.  74 ;  Gamble  Barj.  List  47.  Ronddetia  tinetoria^  Roxb.  Fl. 
ind.  i.  522.  Yem.  Padhera^  Euroaon;  Kat  moliya,  Oarhwal;  Tula-lodh,  Beng. ; 
Kangi,  Nep. ;  Singnok,  Lepcha ;  Tdli^  Uriya ;  Tilai,  Sonthal ;  Tilhi,  Khond ;  Tama- 
^auk,  thUni,  thitpyuy  Burm. 

A  small  tree.  Bark  i  in.  thick,  reddish-brown,  fibrous,  rough. 
Wood  reddish-yellow,  soft.  Pores  small,  uniformly  distributed.  Me- 
dullary rays  tine,  short,  numerous,  with  a  fine  silver-grain. 

Sub-Himalayan  tract  from  the  Ganges  eastward  up  to  5000  ft.,  in  deciduous  forests ; 
Asaam,  Ehasia  Hills  and  Eastern  Bengal ;  Orissa  and  the  Northern  Circars  to  the 
CKMlavari;  dry  forests  throughout  Burma,  and  up  to  4000  ft.,  extending  north  to 
Myitkyina. 

Common  in  the  Sikkim  Hills,  Assam  and  Burma  as  a  small,  rather  crooked  tree. 
The  bark  is  used  as  a  mordant  in  dyeing. 

C  3791.  Rogada  Forest,  Ganjam  (Gamble). 

a  W.  Hotoniana,  Wall. ;  Fl.  Br.  Ind.  iii.  40 ;  Bedd.  Fl.  Sylv.  t.  224 ;  Talbot 
Bomb.  List  107 ;  Trimen  Fl.  Ceyl.  ii.  297.  Vern.  ShowIUf  Mar. ;  FuvUj  thovara, 
Trav.  Hills ;  Rawanidala^  Cingh. 

A  small  tree.  Bark  orange-red,  peeling  off  in  fibrous  strips.  Wood 
dark  reddish-brown,  moderately  hard,  even-grained.  Pores  small, 
evenly  distributed.     Medullary  rays  fine,  numerous,  some  very  fine. 

Forests  of  the  Konkan  and  N.  Kan^ra,  on  the  Gh^ts,  especially  on  laterite  ;  Nil- 
giris  and  other  hills  of  South  India  at  5-8000  ft.  as  a  shrub  only  ;  common  in  Ceylon 
at  all  elevations. 

lbs. 

No.  — ,  Ceylon  (Alexander) 53 

No.  74,  Ceylon  Collection  (old) — A.  Mendis — 48  lbs.  was  probably  this  species  (see 
Ed.  i.  p.  226),  but  No.  119  (new)  is  something  else  with  quite  different  structure. 

13.  GREENEA,  W.  and  A. 

Two  species,  evergreen  shrubs  or  small  trees  of  Tenasserim,  viz.  G,  Jackii, 
W.  and  A. ;  Fl.  Br.  Ind.  iii.  41  {Wendlandia  corymhosa,  DC;  Kurz  For.  Fl.  ii.  75) 
and  G.  Wightiana,  W.  and  A. ;  Fl.  Br.  Ind.  iii.  41  (  Wendlandia  secunda,  Griflf. ;  Kurz 
For.  Fl.  ii.  75). 

Tribe  IV.    HEDYOTIDEJl. 
14.  HEDYOTIS,  Linn. 

A  genus  containing  a  number  of  small  shrubs,  common  in  the  hills  of  South  India 
and  Ceylon,  besides  one  or  two  climbers  and  a  number  of  herbaceous  plants.  Many  of 
them  seem  to  be  very  local  in  their  distribution.  H,  fruticosa^  Linn. ;  Fl.  Br.  Ind.  iii. 
49 ;  Trimen  Fl,  Ceyl.  ii.  304 ;  Vern.  Weraniya,  Cingh.,  is  a  very  common  shrub  of  the 
low  country  of  Travancore  and  Ceylon,  up  to  3000  It.  E,  swertioides,  Hook.  f.  is  a 
tall  species  found  in  the  Pulney  Hills,  ff,  Lessertiana,  Am. ;  Trimen  Fl.  Ceyl.  309, 
t.  49,  is- a  large  erect  shrub,  often  almost  a  small  tree,  very  common,  in  the  mountains 
of  Ceylon  and  conspicuous,  ff.  scandens,  Roxb.  Fl.  Ind.  i.  364 ;  Fl.  Br.  Ind.  iii.  57 ; 
Gamble  Darj.  List  47 ;  Vern.  Bakrelara,  Nep. ;  Kalhenyok,  Lepcha,  is  a  climbing 
ahrub  of  the  Eastern  Himalaya,  Khasia  Hills  and  Eastern  Bengal,  ascending  to  6000 
ft.  and  used  by  Lepchas  in  the  Darjeeling  Hills  in  dyeing  their  cloths  green  or  blue. 

1.  H.  Stylosa,  Br. ;  Fl.  Br.  Ind.  iii.  51. 

A  large  shrub,  with  stems  much  and  deeply  indented  on  all  sides. 
Bark    thin,    rough,    purplish-brown.       Wood    dark    greyish-bro^x^^ 
moderately  hard.     Pores  very  small,  scanty.     MedullaT'ij  ra'vj*  n^yj 
numerous,  dose  and  fine.     Annual  rings  markedly  c\o\xdei^\i^^^^ 
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Hills  of  South  India,  very  common  in  the  Nilgiri  sholas,  at  5-^000  ft. 
W  3912.    Ootacamund,  7000  ft.  (Gamble). 

2.  H.  artieulaFis,  Br. ;  Fl.  Br.  Ind.  iii.  61. 

A  small  shrub.  Bark  brown,  corky.  Wood  dark  greyish-brown, 
hard,  close-grained.  Pores  extremely  small,  scanty.  Medullary  rays 
extremely  fine,  numerous. 

Nilgiri  Hills,  at  5-7000  ft.,  fairly  common. 

W  4186.    Naduvatam,  Nilgiris,  7000  ft.  (Gamble). 

3.  H.  hirsudSSima,  Bedd. ;  FI.  Br.  Ind.  iii.  55. 

A  shrub.  Bark  light  brown,  with  somewhat  hexagonal,  thick, 
corky  prominences.  Wood  dark  grey,  moderately  hard,  even-grained. 
Pores  very  small,  rather  scanty,  single  or  in  short  transverse  patches 
of  lighter  tissue.     Medullary  rays  very  fine,  numerous. 

Nilgiri  Hills,  scarce,  only  seen  on  the  Kandahs  above  Sispara,  at  about  6-7500  ft. 

lbs. 

W  3770,  3808.    Sispara,  Nilgiris,  7000  ft.  (Gamble)      ....    43 

15.  SILVIANTHUS,  Hook.  f.  S.  hracteatm,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  86,  is  a 
shrub  of  Sylhet  and  Cachar. 

Tbibb  V.    MUSSJINDEJ;. 
16.  MUSSiENDA,  Linn. 

A  genus  containing  11  described  species  of  which  four  or  more  are  large  shrubs  or 
climbers.  It  is  remarl^ble  for  having  flowers  with  one  of  the  lobes  of  the  calyx  enlarged 
into  a  membranous  usually  white  leaf,  so  that  the  plants  are  conspicuous  in  the  forest. 
The  corollas  are  mostly  orange-coloured.  M,  mctcrophylla,  Wall. ;  Fl.  Br.  Ind.  iii.  89  ; 
Gamble  Darj.  List  48  {M.  calycina.  Wall. ;  Kurz  For.  Fl.  ii.  58),  is  a  large  shrub  or 
small  tree  of  the  Eastern  Himalaya  at  4-6000  ft.,  the  Khaaia  Hills,  Burma,  and  the 
Andaman  and  Nicobar  Islands.  M.  glabra,  Vahl. ;  Fl.  Br.  Ind.  iii.  90 ;  Kurz  For.  FL 
ii.  56 ;  Gamble  Darj.  List  48,  is  a  climbing  or  erect  shrub  or  small  tree  of  the  Central 
and  Eastern  Himalaya  at  1-5000  ft.,  the  Ehasia  Hills,  the  hills  of  Eastern  Bengal  and 
those  of  Martaban. 

1.  M,  frondosa,  Linn. ;  Fl.  Br.  Ind.  iii.  89 ;  Roxb.  Fl.  Ind.  i.  557 ;  Bedd.  FL 
Sylv.  cxxi. ;  Gamble  Darj.  List  48 ;  Talbot  Bomb.  List  107  ;  Trimen  Fl.  Ceyl.  ii.  323. 
Vem.  ShutkeSy  lavasat^  sherwod.  Mar. ;  Behana,  Bombay ;  Asari,  Nep. ;  Tumherhy 
Lepcha ;  Mussenda,  tueUmtsarana,  Cingh. 

A  large  shrub  or  (var.  hirsutissima)  large  climber.    Bark  grey, 

smooth  but  granular.     Wood  white,  soft  to  moderately  hard,  elose- 

and  even-grained.     Pores  very  small,  numerous,  evenly  distributed. 

MedvMary  rays  very  fine,  regular,  short. 

Eastern  Himalaya  up  to  4000  ft.;  Assam,  the  Khasia  and  Shan  Hills;  Western 
Coast  and  South  India ;  Ceylon :  often  cultivated. 

E  5080.    Outer  Darjeeling  Hills  (Green) 42* 

Nordlinger*s  Sections,  vol.  3  (ilf.  flavescensy  Karst.). 

17.  ADENOSACME,  Wall.  Small  shrubs  of  the  undergrowth  of  damp  forests, 
recognizable  by  their  white  berries.  A,  longifolia,  Wall. ;  FL  Br.  Ind.  iii.  95 ;  Kurz 
For.  Fl.  ii.  54 ;  Gamble  Darj.  List  48 ;  Vem.  Pitamari,  Nep.,  is  the  principal  species 
and  is  found  in  the  forests  of  N.  and  E.  Bengal  and  Burma  ;  while  A.  LauHi,  Hook.  f. 
represents  it  in  those  of  the  Western  Ghdts  of  S.  India. 

18,  3f  YRIONEURON,  Wall.    Three  species,  small  shrubs  of  no  importance.    Jf. 
nutans.  Wall. ;  FL  Br,  Ind.  iii.  96 ;  Kurz  For.  FL  ii.  55,  is  common  in  Assam,  the 

KhaaiA  Hilla  and  Chittagong. 
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19.  AXJLACODISCUS,  Hook.  f.    A,  premnoides.  Hook.  f. ;  Fl.  Br.  Ind.  iii.  97,  is  a 
small  glabrous  tree  of  Tenasserim  or  the  Andamaa  Islands. 

20.  UROPHYLLUM,  Wall.  Four  species,  shrubs  or  small  trees,  of  which  two  are- 
found  in  Tenasserim  and  two  in  Ceylon.  They  are  all  scarce  except  W.  zeylanicuniy 
Thw. ;  Fl.  Br.  Ind.  iii.  98 ;  Bedd.  Fl.  Sylv.  cxxxi. ;  Trimen  Fl.  Ceyl.  ii.  326 ;  Vem. 
WcUrhandun,  Cingh.,  which  is  common  in  the  Ceylon  Hills  at  3-7000  ft. 


In  the  Tribe  Edmelieoe  comes  Hamelia  patensy  Jacq.,  a  well-known  small  West 
Indian  tree  cultivated  in  Indian  gardens. 

Ba/rk  dark-brown,  thin,  with  corky  lenticels.  Wood  yellowish- 
brown,  moderately  hard,  even-grained.  Pores  small,  uniformly  dis* 
tributed,  often  subdivided.  Medullary  rays  fine,  numerous,  regular^ 
Growth  rather  fast,  4  to  5  rings  per  inch. 

lbs. 

O  4666,  4738.    Forest  School  Garden,  Dehra  Dtiu  (Gamble)  ...    39 

Tribe  VL    GABDENIEJ!. 

21.  WEBERA,  Schreb. 

Eleven  or  twelve  species,  shrubs  or  small  trees,  of  little  interest  except  the  common 
spedes  here  described.  W.  odorata,  Roxb.  Fl.  Ind.  i.  699  ;  Fl.  Br.  Ind.  iii.  103 ;  Vem^ 
Paiagru^'a,  Beng.,  is  a  smidl  tree  of  Assam,  the  Khasia  Hills  and  Sylbet.  W»  lucena^ 
Hook.  f.  and  W,  nUagirica,  Hook.  f.  are  found  in  the  Nilgiri  sholas. 

L  W.  COPymbosa,  Willd. ;  Roxb.  Fl.  Ind.  i.  696 ;  Fl.  Br.  Ind.  iii.  102 ;  Trimen 
FL  Ceyl.  ii.  328.  W.  asiatica,  Bedd.  Fl.  Sylv,  cxxxiii. ;  Talbot  Bomb.  List  107.  TFL 
glameriflora,  Kurz  For.  FL  ii.  47.  Vem.  Kankra^  Beng. ;  Kdchuria  cJidll,  Guttack ; 
Kommi,  komiy  Tel. ;  Jhaiijhatika,  Uriya ;  Kar^,  Mar. ;  Knra,  jxivetti,  Tam. ;  Taranay. 
Cingb. 

A  large  evergreen  shrub  or  small  tree.  Wood  light-brown,  hard,^ 
close-  and  even-grained.  Pores  very  small,  very  numerous,  uniformly 
distributed.  Medullary  rays  short,  fine  and  extremely  fine,  regular. 
Pith  cross-shaped. 

Bengal,  Orissa  and  the  Circars ;  Deccan  and  Camatic ;  Western  Coast  from  the 
Konkan  southwards ;  tropical  forests  of  the  Pegu  Yoma  in  Burma. 

A  common  plant  in  the  Circars,  Deccan  and  Camatic,  especially  remarkable  for  its 

shining  hard  leaves  and  white  flowers.    A.  Mendis  says  the  wood  is  used  in  Ceylon 

for  fishing-boats,  and  Trimen  that  it  is  used  in  constructing  granaries. 

lbs. 

C   3579,  3520.    Khurdha  Forests,  Orissa  (Gamble)        .        .        .         .     — 

D  4231.     Cuddapah  Forests  (Gamble) 47 

W  4545.    Travancore  (Bourdillon) 63 

No.  84  (old),  132  (new),  Ceylon  Collection  (A.  Mendis)       .        .         .57 

22.  BYRSOPHYLLUM,  Hook.  f.  Two  species.  B,  ellipticam.  Hook.  f. ;  Fl.  Br. 
Ind.  iiL  107 ;  Trimen  Fl.  Ceyl.  ii.  329,  is  a  small  tree  of  the  moist  low  country  of 
Ceylon ;  and  B,  tetrandrum,  Hook.  f. ;  FL  Br.  Ind.  iii.  107  ;  Bedd.  Fl.  Sylv.  cxxxiv.-2, 
t.  326,  is  a  small  tree  of  the  hills  of  Travancore  at  5000  ft. 

23.  BRACHYTOME,  Hook.  f.  B.  WaUichii,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  108 ;  Kurz 
For.  Fl.  ii.  51,  is  an  evergreen  shrub  or  small  tree  of  the  Khasia  Hills  at  3-4000  ft.  and 
the  hills  of  Upper  Burma. 

24.  RANDIA,  Linn. 

About  16  species,  shrubs  or  small  trees,  many  of  them  thorny,    -fi.  tomentosa, 
Blume ;  FL  Br.  Ind.  iii.  110,  is  a  large  shrub  of  the  forests  of  the  Shan  Hills,  Martaban 
and  Tenasserim.     B.  longiflora,  Lamk. ;  Fl.  Br.  Ind.  iii.  Ill  (Wcbera  scauden.^^'^aiXi. 
FL  Ind.  L  698.    Posogueria  longiflmi,  Roxb.  Fl.  Ind.  i.  718V,  \etn.  GujcrTcota^^^^wtX., 
ia  a  \tacge  shrab  of  Assam,  the  Khasia,  Hills  and  Eastern  Ben^aV.     R.  Grijjlthiv^^*^' 
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f. ;  FL  Br.  lod.  iii.  112,  is  a  small  tree  of  the  Khasia  Hills.  B,  densiflora,  Benth. ;  Fl. 
Br.  Ind.  iii.  112  (Webera  oppositifolia,  Roxb.  FL  lad.  i.  698;  Kurz  For.  FL  ii.  47),  is 
a  small  evergreen  tree  of  Assam,  Eastern  Bengal,  Barma  and  the  Andaman  Islands, 
with  **  wood  yellowish- white  turning  brown,  heavy,  very  close-grained,  and  of  a  very 
*fine  grain  (Kurz)."  B,  WallichU,  Hook,  f.;  FL  Br.  Ind.  iii.  113;  Gamble  Daij. 
List  48,  is  a  tree  of  the  forests  of  the  East  Himalaya,  the  Khasia  Hills,  Sylhet, 
Ohittagong,  and  the  Eachin  Hills.  B,  rufftdosa,  Thw. ;  FL  Br.  Ind.  iii.  113 ;  Bedd. 
FL  Sylv.  cxxxiii. ;  Talbot  Bomb.  List  108 ;  Trimen  FL  CeyL  ii.  331  (i?.  speciosaj  Bedd. 
FL  Sylv.  cxxziii.),  is  a  climbing  or  creeping  shrub  of  the  forests  of  the  Western  Ghdts 
from  the  Konkan  southwards  and  Ceylon.  B.  sikkimensis,  Hook.  f. ;  Fl.  Br.  Ind.  iii. 
114 ;  Gamble  Darj.  List  48,  is  a  shrub  of  the  lower  DarjeeliDg  Hills  with  handsome 
large  flowers.  B,  exaltata,  Griflf. ;  FL  Br.  Ind.  iii.  114  {Gardenia  pukherrima,  Kurz 
For.  FL  ii.  43),  is  a  medium-sized  evergreen  tree  of  the  tropical  forests  of  S.  Andaman. 
B,  hygrophila,  Kurz ;  FL  Br.  Ind.  iii.  115 ;  Kurz  For.  FL  ii.  44,  is  an  evergreen  shrub 
of  swampy  forests  in  Pegu. 

Wood    creamy-white,    light    brown    or    greyish-brown,    smooth, 

close-grained,  hard.     Pores  small  or  very  small,  evenly  distributed. 

MeduUary  rays  fine  and  very  fine,  numerous. 

The  woods  of  the  species  described  are  very  uniform  and  in  all  of  them  they  have 
the  character  of  boxwood. 

1.  R.  tetrasperma,  Hook.  f. ;  FL  Br.  Ind.  iii.  109 ;  Brandis  For.  Fl.  272.  Gardenia 
ietraspermay  Roxb.  Fl.  Ind.  i.  700.  Vern.  Bhadra,  Jaunsar ;  Bara  garri,  hotya  gingaru, 
Kumaon. 

A  small  erect  or  procumbent  shrub.     Wood  light  greyish-brown, 

hard,  close-  and  even-grained.     Pores  very  small,  evenly  distributed. 

MeduUary  rays  very  fine,  very  numerous.      Numerous  medullary 

patches. 

West  Himalaya  from  the  Indus  to  Bhutan;  Assam  and  Sylhet;  ascending  to 
6000  ft. 

Ibe. 

H    157,2821.     Simla,  5-6000  ft.  (Gamble) 56* 

H  4708.    Tons  bank,  Jaunsar,  3000  ft.  (Gamble) 56 

2.  R.  fasciCUlata,  DC ;  Fl.  Br.  Ind.  iii.  109 ;  Gamble  Darj.  List  48.  B.  rigida, 
DC ;  Brandis  For.  Fl.  273.    Fosoqueria  fasciculata,  Roxb.  Fl.  Ind.  i.  717.     Webera 

Jhsdculata,  Kurz  For.  Fl.  ii.  49. 

A  shrub.     Wood  light  greyish-brown,  hard,  close-grained.     Pores 

small,  numerous,  uniformly  distributed.     Medvllary  rays  fine  and 

very  fine,  very  numerous. 

Eastern  Himalaya  from  Nepal  to  Bhutan,  up  to  4000  ft. ;  Assam,  Khasia  Hills, 
Eastern  Bengal  and  Tenasserim. 

E  3363.     Dhupguri,  W.  Dtiars  (Gamble). 

3.  R.  ulisrinosa,  DC;  Fl.  Br.  Ind.  iii.  110;  Bedd.  Fl.  Sylv.  cxxxii.;  Brandis  For. 
Fl.  273 ;  Kurz  For.  Fl.  ii.  44 ;  Gamble  Darj.  List  48 ;  Talbot  Bomb.  List  108 ;  Trimen 
FL  Ceyl.  ii.  330.  Fosoqueria  uliginosa,  Koxb.  Fl.  Ind.  i.  712.  Vera.  Finddlu,  pindar^ 
pandr,  paniah^  hharani,  katul,  Hind.;  Firdr,  Oudh;  Mandeo,  Kumaon;  MainphcU^ 
Garhwal ;  Firalo,  Beng. ;  Maidal,  Nep. ;  Kaurio,  Panch  Mehals ;  Fendra,  Uriya ;  KatU^ 
pender,  Gondi ;  Gangru,  gangdru^  Kurku ;  Gadda  pirar,  Monghyr ;  Furputa^  Melghat ; 
Kumkumj  K61 ;  Finde,  Sonthal ;  Findaro,  Mai  Pahari ;  Nallaika,  nalla  kaHsha^  Tel. ; 
Wa^aMay  Tam. ;  KarS^  pendri^  Kan. ;  Karu,  MaL ;  Telphetru,  panelra,  phetra,  pindra^ 
Mar. ;  Tapkel,  Bhfl ;  Hmanbyu,  Burm. ;  Et-kukuruman,  wadiga,  Cingh. 

A  small  deciduous  tree.  Bark  J  in,  thick,  reddish-brown,  exfoli- 
ating in  thin  flakes.  Wood  whitish-grey,  close-grained,  hard,  no 
heartwood.  Annual  Things  marked  by  a  narrow  belt  without  pores. 
Pores    small    and    very    small,    numerous,    uniformly    distributed. 

Med'idlary  rays  fine  and  very  fine,  very  numerous,  distinctly  visible 

on  a,  radial  section. 
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Sub-Himalayan  tract  from  the  Jumna  eastwards,  Oudb,  Bengal,  Burma,  Central 
and  South  India,  in  savannah  forests,  and  in  wet  places. 

This  rather  curious  little  tree  has  large  white  flowers  often  2  in.  in  diameter,  and  a 
la^e  guava-like  fruit.  It  is  characteristic  of  open  swampy  places  and  savannah  grass 
lands,  in  old  rice-fields  (Talbot)  and  tank  margins  (Trimen),  and  usually  stands  fdone 
or  in  groups  of  two  or  three  together.  Growth  moderate,  6  to  7  rings  per  inch  of  radius. 
The  wood  is  one  of  the  possible  boxwood  substitutes.  Weight :  •the  average  of  the 
specimens  gives  48  lbs.  per  cubic  foot ;  Brandis  says  41  lbs.    The  fruit  is  eaten. 

lbs. 

0  642.  Dehra  Dun  (O'Callaghan) 48 

O  1458.  Bahraich,  Oudh  (Wood) 47 

0  1487.  Kheri,  Oudh            „ 51 

C  2782.  Melghdt,  Berar  (Brandis) — 

C  1186.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .        .  — 

C  2756.  Moharli  Reserve,  Central  Provinces  (Brandis)  ....  48 

W   992.  North  Kanara  (Barratt) 46 

C  4221.  Ganjam  Forests  (Gamble) 52 

4.  R.  dumetorum.  Lam. ;  Fl.  Br.  Ind.  iii.  110;  Bedd.  FL  Sylv.  cxxxii. ;  Brandis 
For.  FL  273 ;  Gamble  Darj.  List  48 ;  Talbot  Bomb.  List  108 ;  Trimen  FL  CeyL  iL  330. 
IL  longispina,  DC  and  B.  nutans,  DC ;  Eurz  For.  Fl.  ii.  45.  Posoqueria  dumetorumj. 
Willd. ;  fioxh.  FL  Ind.  i.  713.  Tern.  Kirkla,  kokoa,  Kashmir ;  Mindla,  mandkollor 
arara,  Pb. ;  MainphcUy  manyulf  JearJiar,  main,  maini,  maindal,  mainhuri,  manneui,. 
arar^  Hind.;  Maidal,  amuki,  Nep. ;  Gundrow,  Mechi;  Otirdl,  Rajbanshi;  Panjiy 
Lepdia ;  Fativa^  potowa,  XJriya ;  Madu  karray,  karat,  Tarn. ;  Manda,  manga,  TeL  ; 
Oera,  galay,  gheJa,  peralu,  mindhal,  monigeli,  Mar. ;  Kuay,  kattd,  Gondi;  Bhita, 
Kurku ;  Kare,  kartgtdda,  Kan. ;  Ohatolan,  karumba,  Merwara ;  Oizar,  ghatu,  Berar ; 
Man,  maun,  Monghyr ;  Boihindi,  Sonthal ;  Saro,  Mai  Pahari ;  Kukuruman,  Cingh. ; 
Suthahbaya,  sutanyet,  thaminsza,  Burm. 

A  deciduous  thorny  shrub  or  small  tree.  Bark  grey.  Wood 
white  or  light  brown,  compact,  hard,  close-  and  even-grained^ 
Annual  rings  marked  by  a  belt  without  pores.  Pores  very  small, 
evenly  distributed.  Medullary  rays  fine  and  very  fine,  very 
numeroUvS. 

Throughout  India,  extending  north  to  the  Beas ;  Burma ;  Ceylon. 

Under  B.  dumetorum,  as  described  in  Fl.  Br.  Ind.,  are  perhaps  two,  possibly  more 
species.  The  common  kind  in  North  India  is  a  small  tree  with  rather  large  soft  leaves 
and  large  smooth  fruit  found  in  shady  forest  undergrowth  in  the  deciduous  forests  of 
Sil  and  other  trees ;  this  is  probably  the  true  B,  dumetorum.  In  Beogal,  Assam  and 
Burma  is  a  kind  with  even  larger  leaves  and  long  thorns  and  rather  small  fruit  which 
is  probably  B.  longispina,  and  is  found  in  the  moist  tropical  forests.  In  South- West 
India,  the  most  frequent  kind  is  a  very  thorny  shrub  with  small  hard  tomentose  leaves^ 
and  small,  ribbed  fruit,  found  in  open  dry  places  with  other  bushy  vegetation :  this  ifr 
probably  B.  tomentosa,  W.  and  A.  or  B.  nutans,  DC.  In  the  Deccan  and  Camatic  the 
most  common  kind  has  still  smaller  leaves,  hard  thorny  stems  and  small  fruit,  and  is 
found  on  open  dry  lands  and  used  for  fencing ;  it  is  probably  B.  floribunda,  DC.  But 
it  is  difficult  to  find  good  botanical  characters  to  separate  tbet^e  kinds,  so  that  their 
further  investigation  is  needed.  I  believe  that  most,  if  not  all,  of  the  wood  specimens 
here  described  belong  to  true  B,  dumetorum,  the  '*  Mainphal "  of  the  N.  Indian  Sdl 
forest  undergrowth. 

Growth  moderate,  7  rings  per  inch  of  radius,  according  to  the  specimens  examined ; 
Brandis  says  slow — that  *'  a  section  of  a  tree  known  to  be  65  years  old,  4-in.  radius, 
'  hollow  inside,  showed  54  annual  rings  on  2  inches  of  the  radius  near  the  circumference.*^ 
Weight  about  54  lbs.  per  cubic  foot.  The  wood  is  used  for  agricultural  implements, 
fences  and  fuel.  The  bark  of  the  root  and  stem  and  the  fruit  are  used  in  native 
mediciney  the  latter  as  an  emetic.  The  fruit  is  also  used  to  poison  fish,  and  when  ripe 
is  roasted  and  eaten. 

lbs. 

.     O   202.    Garhwal  (1868) ^ 

OiaeO.    G^nda,  Oudh  (Wood) ^ 

B      vcb,  Oudh  „ ^^ 

-K        Oadh       „  .  ^V 
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Iba. 

0  4798.    Kotri  Forest,  Saharanpur  (Gradon) .54 

C  2750,    Mobarli  Reserve,  Central  Provinces  (young)  (Brandis)      .        .    45 

C2799.    Melghdt,  Berar  (Voung)  (Brandis) 48 

C4343.    Gullery  Forest,  Ganjam  (Gamble) 61 

E  481,  493.    Khookloong  Forest,  Darjeeling  Terai  (Hanson)  .        .        .    — 
E  2386.    Bamunpokri,  Darjeeling  Terai  (Gamble) — 

6.  R.  malabaPica,  Lamk. ;  Fl.  Br.  Ind.  iii.  Ill ;  Trimen  Fl.  Ceyl.  ii.  331.     B. 
yragrana^  Kon. ;  Bedd.  Fl.  Sylv.  cxxxii.    Posoqueria  fragrans,  Roxb.  Fl.  Ind.  i.  717. 
Vern.  PedcUH,  Tel. ;  Fudan,  Tam. 

An  erect  thorny  shrub.  Bark  brown,  rough,  i  in.  thick,  deeply 
cleft  in  vertical  fissures.  Wood  greyish-white,  hard,  close-grained. 
ATinual  rvngs  marked  by  a  belt  without  pores.  Pores  small,  uni- 
formly distributed.    Medullary  rays  fine  and  very  fine,  numeroua 

South  India,  in  Orissa,  the  Circars,  Deccan  and  Camatic  in  dry  scrub  forests ;  dry 
region  of  Ceylon. 

This  small  thorny  tree  or  shrub  is  characteristic  of  the  dry  evergreen  scrub  forests 
of  the  Coromandel  coast  and  adjoining  Deccan  country ;  occurring  in  abundance  on 
laterite  hills,  and  in  considerable  demand  for  fencing  purposes.  It  gets  browsed  down 
by  goats  to  a  low  bush,  but  if  left  alone  for  a  little  while  speedily  shoots  up  again  and 
flowers  and  seeds  profusely,  so  that  it  is  a  useful  plant  in  reclothing  ruined  forest  areas 
«nd  leading  the  way  to  a  more  valuable  tree  growth,  which  can  come  up  with  its  pro- 
tection and  that  of  several  other  similarly  armed  shrubs  usually  associated  with  it. 

ibe. 
D4269.    Ball  ipalle  Forest,  Cuddapah  (Gamble) 42 

6.  R.  Gardner!,  Thw.;  Fl.  Br.  Ind.  iii.  112;  Bedd.  FL  Sylv.  cxxxii. ;  Trimen  Fl. 
Ceyl.  ii.  331. 

A  small  tree.  Wood  light  brown,  smooth,  close-  and  even-grained. 
Pores  small,  uniformly  distributed.     Medullai^  rays  fine,  numerous. 

Moist  regions  of  Ceylon ;  Travancore  (Bourdillon). 

iba. 
W4630.    Travancore  (Bourdillon) 52 

7.  R.  Gandolleana,  W.  and  A. ;  Fl.  Br.  Ind.  iii.  113.  R.  deccanensis,  Bedd.  Fl. 
Sylv.  cxxxiii.    Vem.  Kondamangay  Tel. 

A  small  tree.  Bark  J  in.  thick,  brown,  rough.  Wood  light  brown, 
hard,  close-  and  even-grained.  Annual  rings  marked  by  a  line 
without  pores.  Pores  very  small,  numerous,  regular,  Medvllary  rays 
very  fine  and  fine,  very  numerous. 

Circars  and  South  Deccan,  from  the  Kistna  river  to  the  edge  of  the  Mysore 
plateau. 

This  small  tree  is  found  on  very  dry  stony  hills,  chiefly  metamorphic,  and  most 
usually  in  company  with  Eardwickia  hinata^  as  in  the  Kistna  and  Anantapur  forests. 

lbs. 

D  4149.    Guttikonda  Reserve,  Kistna  (Gamble) 60 

25.  GARDENIA,  Linn. 

About  eleven  species,  trees  or  small  trees  or  shrubs.  0,  campanulata^  Roxb.  PI. 
Ind.  i.  710;  Fl.  Br.  Ind.  iii.  118;  Kurz  For.  Fl.  ii.  40;  Vern.  Sethanhaya,  Burm.,  is  a 
shrub  or  small  tree  of  the  Sikkim  Terai  and  eastwards  to  Assam,  Eastern  Bengal, 
Parasndth  HiU  in  Bebar  and  the  tropical  forests  of  Pegu.  G,  sessiliflora.  Wall. ;  Vem. 
Thaminzabyu,  Burm.,  G,  erythrodcLda,  Kurz ;  Vern.  Hmanni^  Burm.,  G,  dasvcarpa, 
Kurz,  and  G.  cuneata,  Br.;  Fl.  Br.  Ind.  iii;  118-120;  Kurz  For.  FL,  are  small  trees 
of  Burma,  the  Grat  two  common  in  the  deciduous  forests. 

O.Jlortda,  Linn,,  is  the  common  "  Gardema''  ol  ^ai^^ua  c>3\\.\^«A.«^  ^V  ^^^t  India 
for  Us  aweet-Bcented  flowers  (Vern.  r/i6nzi«ban,  BMnn.') 
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Wood  creamy-white>  smooth,  close-grained,  hard,  but  cuts  easily. 
Pores  small  to  extremely  small,  evenly  distributed,  often  scanty. 
Med/aUa/ry  rays  short,  veiy  fine  to  fine,  numeroua  Like  the  species 
of  Rand/ia,  those  of  Garaenia  have  the  characters  of  boxwood,  and 
deserve  attention  as  possible  substitutes  for  the  cheaper  rougher  work 
of  engraving,  tool-handles,  etc 

!•  G.  ludda,  Roxb.  Fl.  Ind.  i.  707 ;  Fl.  Br.  Ind.  iii.  115 ;  Bedd.  Fl.  Sylv.  cxxxiv. ; 
Brandis  For.  Fl.  271 ;  Talbot  Bomb.  List  108.  0,  resini/era,  Roth ;  Kurz  For.  FL 
ii.  42.  Vern.  Dikamaiij  Hind.,  Guz.;  Konda  mangoj  kokkita,  tetta  manga,  G.P. ; 
Fajpar^  Bijeragogarh ;  Karinga,  yerra  bikki,  karaingiy  ttHa-manga,  TeL;  Kumbi^ 
Tarn. ;  Harangi,  Eoya. 

A  small  deciduous  tree.  Bark  \  in.  thick,  greenish-grey,  exfoliat- 
ing in  irregular  flakes.  Wood  yellowish-white,  close-grained,  hard, 
no  heartwood,  no  annual  rings.  Pores  extremely  smalL  MedvMary 
rays  very  fine,  very  short. 

Central  and  South  India,  in  the  G.P.,  Deccan,  Eonkan  and  Kanara ;  Chittagong,  in 
deciduous  forest. 

This  plant  is  perhaps  the  least  common  of  the  four  species  of  the  deciduous  forests 
and  dry  scrub  lands  of  Central  India  and  the  Deccan,  but  it  is  widely  distributed. 
The  wood  is  useful  for  turning,  it  is  made  into  combs.  The  tree  gives  a  gum  resin 
from  wounds  in  the  bark,  also  from  the  leaf-buds.  This  gum  is  hanl,  opaque,  yellow, 
grecoiish  or  brown,  with  a  strong  smell,  and  is  used  in  the  treatment  of  cutaneous 
diseases  and  to  keep  off  flies  and  worms. 

Iba. 

0  1185.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     •        .        ,61 

2.  G.  gummifera,  Linn.  f. ;  Fl.  Br.  Ind.  iii.  116 ;  Bedd.  Fl.  Sylv.  cxxxiv.  1 ; 
Brandis  For.  Fl.  270;  Talbot  Bomb.  List  108.  Vern.  Dikamali,  kamarri,  ffind.; 
(hirudu,  Uriya ;  Chitta  maita,  chitnityaX,  gaggaru,  manchi  bikki,  Tel. ;  C^itta  bikke, 
kambe,  Kan. ;  Bururi,  hurui,  K61 ;  Brum,  Bhumij  ;  Kurugu^  kanga^  Khond. 

A  small  tree.  Bark  greyish-brown,  smooth,  i  in.  thick.  Wood 
yellowish-white,  close-grained,  hard.  Pores  very  small,  numerous, 
evenly  distributed.     Medullary  rays  very  fine,  short,  numerous. 

Central  and  South  India  in  the  C.P.,  Chota  Nagpore,  Orissa,  Circars  and  Deccan  in 
deciduous  forest. 

This  resembles  G,  lucida,  and  is  found  in  similar  places,  but  affects  even  drier  aud 
hotter  localities.  The  leaf-buds  give  a  transparent  bright  yellow  gum-resin,  pleasaot 
to  chew,  and  used  like  the  similar  one  given  by  Q.  lucida,  1  never  saw  it  procured 
from  the  bark. 

lbs. 
C  3465.    Bandgaon,  Singbhdm  (Gamble) — 

D  4239.    Nallamalai  Hills,  Kuruool  (Gamble) 54 

3.  G.  Obtusifolla,  Roxb. ;  Fl.  Br.  Ind.  iii.  116 ;  Kurz  For.  Fl.  ii.  42.  Vern. 
Yingat,  Burm. 

A  small   deciduous  tree   with  thin,  grey  bark.      Wood  white, 

moderately   hard,   even  -  grained.      Pores    small.      Medullary  rays 

moderately  broad,  and  a  large  number  of  very  fine  rays,  which  are 

not  very  distinct. 

Burma,  in  the  Eng  and  other  dry  forests. 

Like  the  preceding  species,  this  also  from  the  young  shoots  and  leaf-buds  yields  a 
yellow  pellucid  resiu. 

lbs. 

B  817.    Rangoon  Forests,  Burma  (Ribbentrop) 55 

4.  G.  latlfolia,  Alton;  Fl.  Br.  Ind.  iii.  116;  Roxb.  F\.  lud.  \.  'iO^-,  T^^A^i^.^gV. 
Sylv.  cxxxir.  i;  Brandis  For.  FL  271;  Talbot  Bomb.  L\Bt  10ft  •,  T^nmwi  Y\,^l\.\\. 
SSJ^.    Vera.  J'dj?ra,j?apAar,  pepero,  ban  pinddlu,  Hind. ;  Pannia  bhU,  gungat^VKnfadfwroUfc 
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geggar,  Gondi ;  Fhiphar^  malt,  Baigas ;  Kurnbay,  Tam. ;  Pedda  karinga,  pureea,  hikkij 
gaiger,pedda  hikki,  Tel. ;  Koia-rangagjantia,  dhantia,  Uriya ;  Ohogar,  gogarli^pandru, 
papur.  Mar.;  Gogar,  Bhil;  Popreo,  Koderma;  Popra,  Kharwar;  Papra,  papadar, 
K61 ;  Popro,  Sonthal ;  Pempri,  Mai  Pahari ;  Ooteni,  Khond ;  Kaka,  Koya ;  Kakedriy 
Beddi ;  Gdlis,  Cingh. 

A  small  deciduous  tree.  Bark  i  in.  thick,  greenish-grey,  ex- 
foliating and  leaving  smooth,  conchoidal,  rounded  depressions.  Wood 
light  yellowish-brown,  close-  and  even-grained,  hard,  handsomely 
mottled,  neither  warps  nor  splits.  No  heartwood.  Marked  con- 
centric annual  rings.  Pores  extremely  small,  numerous.  MedvUa/ry 
rays  fine,  short. 

Sub-HimalayaD  tract  from  the  Jumna  eastwards  (Brandis) ;  Bengal,  Central  and 
South  India,  in  deciduous  forests  in  the  C.P.,  Chota  Nagpore,  Orissa,  Circars  and 
Deccan,  as  far  south  as  Coimbatore ;  Ceylon,  in  moist  low  coimtry. 

This  species  is  at  once  distinguished  from  its  allies  G,  litcida  and  G.  gummiferaj 
hy  its  large  leaves.  I  have  frequently  seen  it  growing  epiphytically  in  the  angles  of 
the  branches  of  large  trees  like  the  figs.  Brandis  says  it  is  found  as  far  west  as  the 
Jumna,  but  I  have  never  heard  of  it  in  the  Dehra  Dun  or  the  Saharanpur  Siwaliks. 
It  is  strange  that  Trimen  should  give  it  from  the  moist  country  in  Ceylon,  for  in  India 
it  affects  dry  forests.  The  leaf-buds  have  gum  like  the  previously  mentioned  species, 
but  in  less  quantity. 

Grrowth  moderate,  8  rings  per  inch  of  radius.  Weight  51  lbs.  per  cubic  foot. 
The  wood  is  easy  to  work,  durable,  and  is  recommended  to  be  tried  as  a  substitute 
for  boxwood ;  it  is  likely  to  be  very  good  for  engraving  and  turning.    Combe  are 

made  of  it. 

lbs. 

C  U73.    Ahiri  Reserve,  C.P.  (R.  Thompson) 53 

C  2733.    Moharli  Reserve,  C.P.  (Brandis) 50 

C  4213.    Ganjam  Forests  (Gamble) — 

D4241.    Nallamalai  HiUs,  Kumool  (Gamble) 49 

6.  G.  COronaFia,  Ham. ;  Fl.  Br.  Ind.  iii.  117 ;  Kurz  For.  Fl.  ii.  43.  G,  costatOy 
Roxb.  Fl.  Ind.  i.  704.    Vem.  Yingat,  Burm. 

A  small  deciduous  tree.     Bark  smooth,  grey.     Wood  light  brown, 

hard,  close-grained.     Annv/il  rings   indistinct.     Pores  small.     Me- 

dvMa/ry  rays  fine,  short,  distinctly  visible  in  the  silver-grain  as  long 

horizontal  plates. 

Chittagong  and  Burma,  in  mixed  forests. 

Growth  slow,  14  rings  per  inch  of  radius.  Weight  51  lbs.  per  cubic  foot  (Kurz 
identifies  G.  lucida,  No.  72  of  Brandis'  Burma  List  of  1862  with  this.    Weight  4^ 

lbs.)    Used  for  making  combs  and  for  turning,  but  liable  to  crack. 

Ibt. 

B    284.    Burma  (1867) 50 

B2540.        „       (Brandis,  1862) 52 

Nordlinger's  Sections,  vol.  i  (G,  costata). 

6.  G.  turgrida,  Roxb.  Fl.  Ind.  i.  711 ;  Fl.  Br.  Ind.  iii.  118 ;  Bedd.  Fl.  Sylv.  cxxxiv. 
1 ;  Brandis  For.  Fl.  270 ;  Kurz  For.  Fl.  ii.  41 ;  Talbot  Bomb.  List  108 ;  Trimen  FL 
Ceyl.  ii.  333.  Vem.  Thanella,  khUrrwr,  khuriari,  ghurga,  mhaner.  Hind.;  Thunla, 
Eumaon;  Thanera,  Garhwal;  Kirkha,  Kashmir;  Karhdr,  Banda;  Panjra,  pendray 
Gondi ;  Phurpata,  Kurku ;  Khurphendra,  p&ndri,  phanda^  phetra,  Mar. ;  Phetrak^ 
Bhil ;  Bamemia,  Uriya ;  Kharhar,  Oraon ;  Duduri,  K61 ;  Diimki,  dondouki,  Sonthal ; 
Popreo,  Monghyr;  TeUaguma,  Reddi;  Manjunda,  tdel,  yerra  hikki,  Tel.;  Bongeri, 
Kan. ;  Thaminzanij  Burm. 

A  small  deciduous  tree.     Bark  smooth,  bluish-grey,  ^  in.  thiek^ 

compact.     Wood  close-grained,  hard,  white  with  a  purplish  tinge,  no 

AeaAwood,     Annual  rings  marked  by  a  dark  line  with  few  pores. 

jPores  very  small^  scanty.     J^fed^lllaT'JJ  ra'ys  Ssi^  %»TLd  very  fine,  very 

numerous. 
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Deoiduoos  forests  in  the  greater  part  of  India;  sub-HimalaTan  tract  and  Lower 
Himalaya  from  the  Punjab  to  Nepal,  common  on  dry  hills  like  the  Siwaliks,  and  on 
out«r  slopes  up  to  4000  ft.;  Bajpatana,  the  O.P.,  Chota  Nagpore,  Orissa,  the  Oircars 
and  Deccan ;  Berar,  Khand^h  and  sonth  to  Dharwar  and  Kanara ;  the  Shan  Hills  and 
the  Bng  and  dry  forests  of  Prome  in  Burma ;  dry  country  of  Ceylon,  rare. 

A  conspicuous  small  tree  in  the  deciduous  forests,  always  on  poor  soils,  laterite  and 
Kunkur,  and  on  rocky  hot  slopes.  As  Talbot  very  rightly  remarks,  the  foliage  of 
young  plants  differ  much  from  that  of  mature  trees,  so  much  so  that  some  experience 
is  required  to  identify  the  former. 

Growth  slow,  13  rings  per  inch  of  radius.    Weight,  according  to  K.  Thompson, 

56*5  lbs.  per  cubic  foot;  our  specimens  give  56  lbs.    Wood  good,  that  of  the  drier 

regions  better  and  closer  grained  than  that  from  fairly  moist  ones. 

lbs. 

O     641.  Dehra  Ddn  (O'Callaghan) — 

0  4800.  Kotri  Forest,  Saharanpur  (Gradon) 54 

0   1377.  Gonda,  Oudh  (Wood) 60 

0  1463.  Bahraich,  Oudh  „ — 

O  1489.  Kheri,  Oudh        „ 50 

C     826.  Bairagarh  Reserve,  Berar  (Drysdale) 54 

C  2779.  Melgh^t,  Berar  (Brandis) 58 

C  1142.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .        .54 

C  3435.  Kumandi  Reserve,  Palamow  (Gamble) — 

C  3779.  Surada  Forests,  Gkinjam  (Gamble) 57 

W   993.  North  Kanara  (Barrett) 48 

Nos.  C  1248  and  C  1309  (61  and  63  lbs.),  sent  from  Gumsdr  under  the  name 
ChrahadUf  have  the  same  structure  as,  and  probably  belong  to,  this  species. 

26.  PETUNGA,  DC. 

1.  P.  Roxburghii,  DC ;  Fl.  Br.  Ind.  iii.  120.  Randia  racemosa  and  polyspermay. 
Roxb.  Fl.  Ind.  i.  525,  527.  Hypohathruni  raceniosum,  Kurz  For.  Fl.  ii.  51.  Vem» 
Peetunga^  piijir^  narkeli,  Beng. 

An  evergreen  shrub  or  small  tree  up  to  15  ft.  high.  Bark  light 
brown,  thin,  rough  with  regular  narrow  close  longitudinal  clefts. 
Wood  white  or  greyish-white,  moderately  hard,  close-  and  even- 
grained.  F(yres  small,  numerous,  regularly  distributed.  Medullary 
rays  fine,  close,  regular. 

Coast  forests  of  the  Sundarbans,  Chittagong,  Arracan  and  Burma,  extending  inland 
to  Sylhet ;  Nicobar  Islands. 

Heinig  says  the  wood  is  used  for  making  boxes  and  native  furniture  ("Sund.  Working 
Plan  "). 

Ib6. 

E5079.     Sundarbans  (Lloyd) 36* 

27.  MORINDOPSIS,  Hook.  f.  3f.  capillaris,  Kurz  For.  Fl.  ii.  52;  Fl.  Br.  Ind.  iii. 
121,  is  a  small  evergreen  tree,  common  in  the  swamp  forests  of  Burma. 

28.  HYPTIANTHERA,  W.  and  A. 

1.  H.  Stricta,  W.  and  A. ;  Fl.  Br.  Ind.  iii.  121 ;  Brandis  For.  Fl.  274 ;  Gamble 
Darj.  List  48.  Mandia  stricta,  Roxb.  Fl.  Ind.  i.  526.  Hypohathrum  strictum,  Kurz 
For.  Fl.  ii.  50. 

An  evergreen  shrub.     Bark  brown,  somewhat  corky,  thin,  cleft 

in   long   continuous   furrows   about    2    lines   apart.     Wood    brown, 

moderately   hard,   close  -  grained.     Pores   small,   evenly   distributed. 

Medullary  rays  of  two  classes :  small  ones  very  fine,  very  namAi!0\v&\ 

larger  ones  few,  fine. 

^nb-MJnialByan  forests  from  Oudh  eastwards,  Lower  Him^ys^  m^  \jo  ^^^^  V^«> 
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Eastern  Bengal  to  Chittagong  and  Upper  Burma,  common  in  the  andergrowth  of  moist 
forests,  on  the  shady  banks  of  streams  and  in  similar  places. 

lbs. 

E  3286.    Rinkheong  Reserve,  Chittagong  Hill  Tracts  (Gamble)      .        .    56 

29.  NARGEDIA,  Bedd.  N.  macrocarpa,  Bedd.  Fl.  Sylv.  cxxxiv.  2,  t.  328 ;  FL  Br. 
Ind.  iii.  122 ;  Trimen  Fl.  Ceyl.  iii.  334,  is  a  scarce  small  tree  of  the  moist  low  country 
of  Ceylon. 

30.  SCYPHOSTACHYS,  Thw.  Two  Ceylon  shrubs,  S.  pedunculatus,  Thw.,  and 
8.  coffeoides,  Thw. ;  Fl.  Br.  Ind.  iii.  122 ;  Trimen  Fl.  Ceyl.  ii.  335.  The  latter  is 
called  "Wild  Coflfee";  Vem.  WaUkopi,  Cingh.  (=  wUd  coffee!?). 

31.  DIPLOSPORA,  DC. 

Nine  species,  two  of  which  are  South  Indian,  two  of  Ceylon,  and  the  rest  of 
Eastern  Bengal  or  Burma.  D,  apiocarpa,  Dalz. ;  Fl.  Br.  Ind.  iii.  123;  Bedd.  FL 
Sylv.  1. 123 ;  Talbot  Bomb.  List  109,  and  D,  sphaerocarpa,  Dalz. ;  Fl.  Br.  Ind.  iiL  123 ; 
Bedd.  Fl.  Sylv.  cxxxiv.  3 ;  Talbot  Bomb.  List  109,  are  small  trees  of  the  higher  hills 
of  the  Western  Ghits  from  the  Konkan  southwards.  D.  Dalzellii,  Thw. ;  Fl.  Br.  Ind. 
iii.  123 ;  Trimen  Fl.  Ceyl.  ii.  336  t.  50 ;  Vern.  Vdla,  Tam.,  is  a  common  sm^  tree  of 
the  dry  low  country  of  Ceylon,  with  a  white,  hard,  heavy,  fine-grained,  smooth  wood. 
The  rest  appear  to  be  very  scarce  plants. 

1.  D.  singulariS,  Korth. ;  Fl.  Br.  Ind.  ii.  123 ;  Kurz  For.  Fl.  iL  50,  in  part.  Vern. 
ThittUj  Burm. 

A  small  tree.     Bark  brownish-grey,  fibrous,  longitudinally  fissured. 

Wood  white,  rough.     Pores  smaJl,   evenly  distributed.     Medullary 

rays  numerous,  prominent. 

Khasia  Hills  at  3-4000  ft. ;  Burma  and  the  Andaman  Islands. 
Neither  Fl.  Br.  Ind.  nor  Kurz  give  this  tree  as  growing  in  the  Andamans,  bat  the 
specimen  is  Kurz'  own,  and  presumably  he  satisfied  himself  of  its  identity. 

llM. 

B1998.    Andaman  Islands  (Kurz,  1866) 36 

Tribe  VIL    EETINIPHYLLEJI. 

32.  SCYPHIPHORA,  Gaertn.  S.  hydrophyllacea,  Gaertn. ;  Fl.  Br.  Ind.  iii.  125 ; 
Kurz  For.  Fl.  ii.  4 ;  Bedd.  Fl.  Sylv.  cxxxiv.  3 ;  Trimen  Fl.  Ceyl.  ii.  337,  is  a  small  tree 
of  Mangrove  swamps  on  the  coast  of  the  Carnatic  (Wight),  Ceylon  and  the  Andaman 
Islands. 

Tbibb  VIIL     OUETTAEDE  JI. 
33.  GUETTARDA,  Linn. 

1.  G.  speeiosa,  Linn. ;  Fl.  Br.  Ind.  iii.  126 ;  Roxb.  Fl.  Ind.  i.  686  ;  Bedd.  FL  Sylv. 
cxxxiv.  4 ;  Kurz  For.  Fl.  ii.  37 ;  Trimen  FL  Ceyl.  ii.  338.  Vern.  Domdomah^  And. ; 
PaniVf  Tam. ;  Nil  pitcha,  Cingh. 

A  moderate-sized  evergreen  tree.     Bark  thin,  grey.     Wood  yellow, 

with  a  tinge  of  red.     Pores  small,  often  in  radial  lines.     Medullary 

rays  moderately  broad  and  very  fine. 

Tidal  forests  along  the  shores  of  the  Andaman  Islands  and  Ceylon,  often  cultivated 
in  gardens  near  the  sea,  as  at  Madras  and  Colombo.    Flowers  sweet-scented. 

Ite. 
B  1971.    Andaman  Islands  (Kurz,  1866) 49 

34.  TIMONIUS,  Rumph.  T.  Jambosdla,  Thw. ;  FL  Br.  Ind.  iii.  127 ;  Bedd.  FL 
Sylv.  cxxxiv.  4 ;  Trimen  Fl.  CeyL  ii.  338  {Polyphragmon  flavescens,  Kurz  For.  Fl.  ii. 
SS)  ;  Vem.  Feddimdla,  angana,  Cingh.,  is  a  small  evergreen  tree  or  shrub  of  the  lower 
hifjs  of  Ceylon  up  to  6000  ft.,  and  of  those  of  the  Andaman  Islands. 

35,  DICHILANTRE,  Thw.     D.  9S€t/lanica,T:W.-,  YV.  ^x.  Ivid.  in.  128 ;  Bedd.  FL 
^ylr,  cxxxiv.  5 ;  Trimen  FL  Ceyl.  ii.  3S9,  \a  a  acaice  U^^  <il  Oaa  tqw«X,  Vy«  ^ms^x^  of 
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Ceylon.    '^  The  persisteDt  ling-like  stipules  become  coated  with  resin  and  form  nodosities 
*  on  the  branches  "  (Trimen). 

Tribe  IX.    ALBEBTEJ!. 

36.  OCTOTROPIS,  Bedd.     0.  travancorica,  Bedd.  Fl.  Sylv.  cxxxiv.  12,  t.  327 ;  Fl. 
Br.  Ind.  iii.  131,  is  a  glabrous  shrub  of  the  hills  of  Travancore  and  Tinnevelly. 

Tribe  X.    VANOUERIEJI. 
37.  CANTHIUM,  Linn. 

About  sixteen  species,  seven  of  which  occur  in  Ceylon  and  six  in  Burma,  the  rest 
chiefly  in  South  India.  Most  of  them  are  small,  erect,  straggling  or  climbing  shrubs  of 
little  or  no  importance.  C.  umbdlatumj  Wight ;  FL  Br.  Ind.  iii.  132 ;  Talbot  Bomb. 
List  109  (C.  didymum,  Bedd.  Fl.  Sylv.  t.  221,  Plectronia  didyma,  Brandis  For.  Fl. 
276) ;  Yem.  Tupa^  arsul^  Mar. ;  Tellal,  Kan. ;  is  an  evergreen  tree  of  the  forests  of  the 
Western  Qh^ts,  from  the  Konkan  southwards,  ascending  the  Nilgiris  to  4000  ft.  It 
resembles  C.  didymumy  but  differs  in  having  the  flowers  in  umbels  instead  of  in  cymes. 
C.  neilgherrensey  Wight ;  Fl.  Br.  Ind.  iii.  133  (Plectronia  neUgherrensis,  Bedd.  FL  Sylv. 
cxxxiv.  6) ;  Yem.  Nanyul,  Tam.,  is  a  small  evergreen  tree  of  the  Nilc^ri  sholas  at 
5-7000  ft.,  especially  common  about  Sispara  and  in  Long  wood  shola  at  Kotagiri.  C, 
parvifolium,  Roxb.  FLInd.  i.  534 ;  FL  Br.  Ind.  iii.  135  (Plectronia  parvifolia,  Bth,B,nd 
Hook.  f. ;  Eurz  For.  Fl.  ii.  36),  is  a  thorny  shrub  of  the  Sikkim  BLimalaya,  Behar,  the 
Ehasia  Hills,  Chittagong  and  the  forests  around  Rangoon  in  Burma. 

Wood  hard,  close-grained.  Pores  very  small,  numerous.  Medullary 
rays  fine  and  very  fine,  numerous,  regular. 

1.  C.  didymum,  Roxb.  Fl.  Ind.  i.  535 ;  Fl.  Br.  Ind.  iii.  132 ;  Gamble  Darj.  List 
48 ;  Trimen  FL  Ceyl.  ii.  343.  Plectronia  didyma,  Bth.  and  Hook.  f. ;  Kurz  For.  Fl. 
ii.  35.  Yem.  Tolan^pita  koluchiaj  dhaJaaingha,  Uriya;  Neckanie^  vatchikorarif  yerkoli^ 
irambaratthan^  Tam. ;  Nalla  halasu,  nakkani,  Tel. ;  Abalu,  Kan. ;  Jdr,  E61 ;  Pita 
kolaria,  Khond ;  Konda^  kolinu,  Palkonda ;  Atika,  R^di ;  Pana  karawu^  gal-karanda^ 
pandaru,  Cingh. 

An  evergreen  tree.  Bark  dark  grey,  smooth  but  cleft  vertically 
into  long  narrow  strips.  Wood  white  (Ceylon)  or  light  brown  (India), 
hard,  close-  and  even-grained.  Annual  rings  marked  by  a  dark  line 
with  few  or  no  pores.  Pores  very  small,  numerous,  uniformly  dis- 
tributed.    Medullary  rays  fine  and  very  fine,  numerous. 

The  greater  part  of  India :  in  the  Sikkim  Himalaya  at  Sitong,  5000  ft ;  Khasia  and 
Jaiutia  Hills;  Cbota  Nagpore,  Orissa,  the  Northern  Circars,  Deccan  and  Camatic, 
extendins;  to  Travancore  (the  West  Coast  plant  is  apparently  C.  umbellatum) ; 
Tenasserim  in  Burma;  low  country  of  Ceylou,  up  to  4000  ft. 

A  handsome  tree  with  a  fine  wood,  used  for  agricultural  purposes.  In  Ceylon,  its 
resemblance  to  boxwood  has  caused  it  to  be  called  "  Ceylon  boxwood." 

lbs. 
C  3481.    Saranda  Forests,  Chota  Nagpore  (GKimble)       ....    — 

C  3789.    Surada  Forests,  Ganjam  (Gamble) 50 

No.  16,  Salem  Collection 57 

2.  C.  parviflorum,  Lamk. ;  Fl.  Br.  Ind,  iii.  136 ;  Roxb.  Fl.  Ind.  i.  534 ;  Talbot 
Bomb.  List  109 ;  Trimen  Fl.  Ceyl.  ii.  346.  Plectronia  parviflora,  Bedd.  Fl.  Sylv. 
cxxxiv.  5.    Vern.  Balasu,  halasu  kura,  karay,  Tel. ;  Kima,  Mar. 

A  thorny  shrub.  Bark  .}  in.  thick,  grey,  deeply  cleft  with  vertical 
fissures.  Wood  grey,  hard.  Pores  very  small,  very  numerous,  evenly 
distributed.     Medulla/ry  rays  fine,  numerous,  regular. 

South  India,  in  the  Circars,  Deccan  and  Camatic;  dry  places  aloii%  l\i^^^^\ATc\. 
"Coast  and  in  the  Mahratta  country ;  dry  region  of  Ceylon. 

Like  Randia  mcddbarica,  this  is  also  a  shrub  of  the  dry  AateiWA  «Ai^  oVXi^t  w»aX» 
scrub  forests,  and  the  remArks  made  under  that  species  'W\\\  slIbo  a^^Vj  \ft  \Xi\a.    '^^^ 
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branches  are  used  for  fenciog.    Beddome  says  the  wood  is  used  in  turning  and  the 
leaves  are  eaten  in  curries. 

D  4172.    Yenkatayapalem  Forest,  Kistna  (Gamble). 

3.  C.  pergPaeile,  Bourdillon  in  Joum.  Bomb.  Nat.  Hist.  Soc.  xii.  352,  t.  iv.  Vem. 
Palaga,  Mai. 

A  tall  tree.  Bark  light  brown,  rather  rough,  ^  in.  thick.  Wood 
greyish-brown,  moderately  hard,  even-grained.  Pores  small,  numerous. 
MedvZUx/ry  rays  fine,  distinct,  regular. 

Evergreen  forests  of  Travancore  near  Colatoorpolay  at  500  ft. 

An  unarmed  tree  which  reaches  80  ft.  in  height  and  5  ft.  in  girth.    Bourdillon  gives 

W  =  48  lbs.,  P  =  870. 

ite. 
W4598.    Travancore  (Bourdillon) .52 

38.  VANGUERIA,  Juss.  K  spinosa,  Roxb.  Fl.  Ind.  i.  536 ;  Fl.  Br.  Ind.  ill.  136 ; 
Kurz  For.  Fl.  ii.  34;  Talbot  Bomb.  List  110;  Gamble  Darj.  List  48  (F.  pubescens^ 
Kurz  For.  Fl.  ii.  34) ;  Vern.  Alu,  Bombay ;  Semagyiy  Burm.,  is  a  large  shrub  or  small 
tree  of  Bengal,  Western  and  Southern  India  and  Burma,  chiefly  in  dry  forests.  F.  edul.%9^ 
Yahl  is  a  Madagascar  tree  sometimes  cultivated  for  its  fruit. 

Tribe  XI.    IXOREJ!. 
39.  IXORA,  Linn. 

About  34  species,  shrubs  or  small  trees,  chiefly  found  in  South  India,  Ceylon  or 
Burma,  most  of  them  of  small  importance.  /.  acuminata^  Roxb.  Fl.  Ind.  i.  383 ;  FT. 
Br.  Ind.  iii.  137 ;  Gramble  Darj.  List  48 ;  Yem.  Churipat^  Nep.,  is  a  handsome  shrub  of 
the  Sikkim  Himialaya,  Assam,  the  Khasia  Hills  and  Eastern  Bengal  with  large  crowded 
corymbs  of  scented  white  flowers.  /.  calycina,  Thw. ;  Trimen  Fl.  Ceyl.  ii.  347,  is  a 
small  tree  of  the  hill  region  of  Ceylon  at  4-7000  ft.  /.  Thwaitesii,  Hook.  f. ;  Trimen 
Fl.  Ceyl.  iL  347,  is  a  common  small  tree  of  the  low  coimtry  of  Ceylon  with  a  hard  close- 
grained  wood.  J.  polyantha,  Wight ;  Talbot  Bomb.  List  110,  is  a  common  shrub  of 
the  Western  Coast  from  the  Eonkan  southwards  in  evergreen  forest^  said  by  Beddome 
to  be  very  beautiful  and  worthy  of  garden  cultivation.  /.  spectainlis.  Wall. ;  Kurz 
For.  FL  ii.  22,  is  an  evergreen  tree  common  along  streams  in  Arracan  and  Burma,  with 
a  yellowish-white,  heavy,  close-grained  wood.  /.  Jticunda,  Thw. ;  Trimen  Fl.  Ceyl.  ii. 
348,  is  a  common  small  tree  of  the  forests  of  the  moist  region  of  Ceylon  up  to  4000  ft. 
/.  undulatay  Roxb.  Fl.  Ind.  i.  386  ;  Gamble  Darj.  List  49 ;  Vern.  Part,  Nep. ;  Tdkchiry 
Lepcha,  is  a  small  tree  of  the  Eastern  Himalaya,  Assam,  the  Khasia  Hills  and  Behar. 
/.  nigricans,  Br.;  Kurz  For.  Fl.  ii.  23;  Talbot  Bomb.  List  111;  Yem.  Lokhandi, 
hitkura.  Mar.,  is  an  evergreen  tree  or  large  shrub  of  the  Western  Gbdts  from  the 
Konkan  southwards,  and  of  swamp  forests  in  Burma,  also  found  on  Mahendragiri  Hill 
in  Ganjam.  J.  hrunnescens,  Kurz  is  a  tree  said  by  Prain  to  reach  a  height  of  60  to  80  ft. 
in  the  Cocos  Island,  where  it  is  common,  as  it  also  is  in  the  Andamans,  Car  Nicobar 
and  Batti  Mai  v. 

/.  cocdnea,  Linn. ;  Roxb.  Fl.  Ind.  i.  375 ;  Fl.  Br.  Ind.  iii.  145 ;  Bedd.  Fl.  Sylv. 
cxxxiv.  7;  Brandis  For.  Fl.  275;  Kurz  For.  Fl.  ii.  26;  Talbot  Bomb.  List  111; 
Trimen  Fl.  Ceyl.  ii.  348  (/.  Bandhuca,  Roxb.  Fl.  Ind.  i.  376) ;  Vern.  Raiigan,  rajana^ 
lieng. ;  Bakora,  pendgul.  Mar. ;  Vedchiy  Tarn. ;  Ratamhdlu^  Cingh. ;  Pansayeik,  Burm., 
\»  a  handsome  red-flowering  shrub  common  in  the  moist  forests  near  the  Malabar  sea- 
coast,  and  cultivated  in  gardens  all  over  India.  /.  stricta,  Roxb.  Fl.  Ind.  i.  379 ;  Fl.  Br. 
Ind.  iii.  145 ;  Kurz  For.  Fl.  ii.  26,  is  also  a  scarlet-flowered  cultivated  shrub,  said  by 
Kurz  to  be  wild  in  Tenasserim. 

Wood  brownish,  hard,  close-grained.  Pores  small.  MedulUiry  rays^ 
very  fine,  numerous,  regular. 

L  I.  Notoniana,  Wall. ;  Fl.  Br.  Ind.  iii.  139.    Tern.  KaJilamhili,  Tam. ;  Irumba" 
rfj>i\  Travancore  Hills, 

A  large  evergreen  shrub  or  smaiV  tte^.    Bark  \m.\iJ&i^^\sc^5ini^ 
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rough.     Wood  light  yellowish-brown  to  red,  hard,  close-grained.    Paiges 

smiul,  very  scanty.     Medullary  rays  very  fine  to  fine  and  almost  to 

moderately  broad^  numerous.     Frequent  small  medullary  patches. 

Sholas  of  the  Nilgiri  and  Pulney  Hills,  5-6000  ft. ;  hills  of  Travancore. 

lbs. 

W3740.    Coonoor,  Nilgiris,  6000  ft.  (Oamble) 57 

W4628.    Travancore  (Bourdillon) 58 

2.  I.  parviflora,  Vahl. ;  Fl.  Br.Ind.  iii.  142  ;  Roxb.  Fl.  Ind.  i.  383;  Brandis  For. 
FL  275;  Bedd.  FL  Sylv.  t.  222;  Kurz  For.  Fl.ii.  21 ;  Talbot  Bomb.  List  110 ;  Trimen 
Fl.  Ceyl.  ii.  348.  The  Torch  tree.  Vem.  Kota  gandhcU,  Hind.;  Bangan,  Beng. ; 
Kauriaf  Mey  war ;  Karat,  lokandiy  kura.  Mar. ;  Disti,  Qtbiid\ ;  HotOy  Koderma ;  Fete, 
K61 ;  Nesamnie,  mermainet,  Sonthal ;  Konthra,  Mai  Pahari ;  Kilakertua,  tellu  hurwan, 
Uriya;  Tutu,  kuruperi,  Khond;  Koringi,  Palkonda;  FirS,  Koya;  Gedda  chida, 
Reddi ;  Kori,  Gondi ;  Hennu,  gorvi,  korgi,  Kan. ;  Shvlundu  kora,  karankutti, 
painkuray.  Tarn. ;  Karipal,  kachipadel,  tadda  pcUlu^  goripi,  gurupu,  gori,  gorivi,  korivi, 
Tel. ;  Maha  ratambala,  Cingb. 

An  evergreen  shrub  or  small  tree.  Bark  i  in.  thick,  dark  brown, 
exfoliating  in  irregular  rounded  scales.  Wood  light  brown  to  reddish- 
brown,  smooth,  very  hard,  close-grained.  Pores  small,  evenly  dis- 
tributed.    Medullary  rays  very  fine,  very  numerous,  regular. 

Deciduous  forests  throughout  the  Peninsula  of  India,  not  found  north  of  the  Ghtnges ; 
dry  forests  of  the  Prome  District  of  Burma ;  dry  low  country  of  Ceylon. 

A  handsome  and  conspicuous  fragrant  shrub  with  a  useful  wood  which  would  do 

for  turning  and  engraving.    Beddome  says  the  wood  is  used  for  furniture  and  building  . 

purposes,  but  it  is  hardly  large  enough.    Skinner,  No.  84,  gives  W  =  66  lbs.,  P  =  717  ; 

the  specimen  here  described  gives  57  lbs.  only.    Growth  moderate,  10  rings  per  iuch 

of  radiui^.    The  green  branches  are  used  for  torches. 

ibe. 

C  1156.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)      .        .        .57 
C  3464.    Saranda  Forests,  Chota  Nagpore  (Gamble)       ....    — 

40.  PAVETTA,  Linn. 

About  nine  or  ten  species,  shrubs  or  small  trees,  very  nearly  allied  to  Ixora.  P, 
subcapitaia.  Hook.  f. ;  Fl.  Br.  lud.  ilL  150,  is  a  shrub  of  the  Jaintia  Hills  in  Ausam. 
P.  hispidtda,  W.  and  A. ;  Fl.  Br.  Ind.  iii.  151 ;  Talbot  Bomb.  List  111 ;  Trimen  Fl. 
CeyL  ii.  350  (P.  Siphonantha,  Dalz.  and  P.  tomentosa,  Koxb.  (in  part) ;  Bedd.  Fl. 
Sylv.  cxxxiv.  8),  is  a  large  shrub  of  the  forests  of  the  Western  Gbdti<,  the  S.  Indian 
hUl  ranges  and  the  moist  region  of  Ceylon.  P.  naucleiflora.  Wall. ;  Fl.  Br.  Ind.  iii. 
152  {locora  naucleiflora,  Kurz  For.  Fl.  ii.  19),  is  a  shrub  or  small  tree  of  the  Eastern 
Himalaya,  Sylhet  and  Tenasserim.  P.  Brunonis,  Wall,  and  P.  Wighti%  Hook.  f.  are 
shrubs  of  the  sholas  of  the  Nilgiri  Hills.  P.  involucrata,  Thw.  and  P.  Oleniei,  Thw. ; 
Trimen  Fl.  Ceyl.  ii.  351 ;  Vem.  Vetpavaddaij  Tam.,  are  large  shrubs  of  Ceylon,  the 
former  found  in  the  hill  forests,  the  latter  common  in  the  dry  region. 

Wood  hard,  usually  white,  even-grained.  Poises  extremely  small 
to  veiy  small,  scanty.  Medullary  rays  numerous,  short,  fine  and 
very  fine. 

1.  P.  indica,  Linn.;  Fl.  Br.  Ind.  iii.  150;  Bedd.  Fl.  Sylv.  cxxxiv.  7 ;  Brandis  For. 
Fl.  275 ;  Gamble  Darj.  List  49 ;  Talbot  Bomb.  List  111 ;  Trimen  Fl.  Ceyl.  ii.  349. 
P.  tomentosa,  Sm. ;  Bedd.  Fl.  Sylv.  cxxxiv.  7  ;  Brandis  For.  Fl.  275.  Ixora  Favetta, 
Roxb.  Fl.  Ind.  i.  385 ;  Kurz  For.  Fl.  ii.  18.  I.  tomentosa,  Roxb.  Fl.  Ind.  i.  386 ;  Kurz 
For.  Fl.  ii.  18.  Vem.  AngaH,  Dehra  Ddn ;  Fadera,  puldu,  tumriaj  Eumaon ;  Fandia, 
Garhwal;  DAwrsti,  Dotidl ;  e/wt, Beng. ;  *S't*nrfd^, Lepcha ;  Kotapengu,'[}ny9k\  Sikriha, 
sikerup,  K61;  Burhi,  Kharwar;  Farpiri,  Koya;  Fapadi,  Reddi;  Fapiri,  papatta, 
nam-paputa,  Tel. ;  Favaddai,  Tam. ;  Fawatta,  Cingh. 

A  large  shrub.     Bark  thin,  smooth,  brownish-grey*     Wood  ^\v\\fc 
to  light  brown,  hard,  dose-grained.     Pores  very  smaXi,  ^eaioXrj*     Me>- 
duUar^  rays  short,  numerous,  fine  and  very  fine. 
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Throughout  India,  chiefly  in  forest  undergrowth  in  the  deciduous  forests,  and 

usually  in  ravines ;  Burma,  the  Andaman  Islands  and  Ceylon,  very  variable. 

lbs« 

0  3086.    Gonda,Oudh 59 

0  4816.    Dholkot  Forest,  Dehra  Diin  (Gamble) 47 

2.  P.  brevlflora,  DC ;  Fl.  Br.  Ind.  iii.  161 ;  Bedd.  Fl.  Sylv.  cxxxiv.  7. 
A  large  shrub.     Bark  greyish-white,  smooth,  very  thin.     Wood 
white,  hard,  close-  and  even-grained.     Pores  extremely  small,  scanty, 
uniformly  distributed.     Medullary  ^ays  fine  and  very  fine,  numerous, 
short.     Anmial  Hngs  marked  by  a  faint  line. 

Higher  sholas  of  the  Nilgiris,  at  6-8000  ft. 

lbs. 

W  4037.     Lovedale,  Gotacamund,  7000  ft.  (Gamble)      ....     51 

41.  COFFEA,  Linn. 

Six  species.  C.  bengaleiisis,  Roxb.  Fl.  Ind.  i.  540 ;  Fl.  Br.  Ind.  iii.  153 ;  Brandis 
For.  Fl.  277;  Bedd.  Fl.  Sylv.  cxxxiv.  8;  Kurz  For.  Fl.  ii.  28  ;  Gamble  Darj.  LUt  49; 
Yem.  Kath-jahi,  Hind. ;  Kundrudi,  Mechi,  is  a  small  shrub  common  in  the  under- 
growth of  moist  forests  in  the  sub-Himalaya  from  Dehra  Dun  eastwards.  Central  and 
South  India  and  Burma,  with  a  profusion  of  white  flowers.  C,  Wightiana,  W.  and  A. 
and  (7.  travancorensis,  W.  and  A.  are  small  flhrubs  of  S.  India  and  Ceylon ;  Cfragrans^ 
Wall,  is  found  in  Burma ;  while  C,  khasiana^  Hook.  f.  and  C,  Jenkinsii,  Hook.  f.  are 
found  in  the  Khasia  Hills.  Coffea  liberica,  Hiem,  the  "  Liberian  coflfee,"  is  now  very 
largely  grown  in  India,  and  in  Java  has  to  a  considerable  extent  replaced  the  Arabian 
specioB. 

1.  C.  arabica,  Linn.;  Roxb.  Fl.  Ind.  i.  539;  Bedd.  Fl.  Sylv.  cxxxiv.  8;  Brandis 
For.  Fl.  276 ;  Kurz  For.  Fl.  ii.  27 ;  Gamble  Darj.  List  49.  Coflfee.  Vern.  Bun  (the 
lierry),  kahwa  (the  same  roasted  and  ground). 

A  shrub  with  thin  grey  bark.  Wood  white,  moderately  hard, 
close-grained.  Pores  very  fine  and  extremely  fine.  Medullary  rays 
very  fine,  numerous,  short. 

Indigenous  in  Abyssinia  and  the  Soudan,  cultivated  since  the  fifteenth  century  in 
Arabia  and  introduced  thence  to  India.  It  has  been  cultivated  in  many  parts  of  India, 
but  on  a  large  scale  only  in  Mysore,  Coorg,  the  Western  Ghdts,  and  formerly  in  Ceylon. 
It  is  occasionally  found  running  wild  in  the  forests. 

W  3150.    Coorg  (20  to  25  years  old). 
Nordlinger's  Sections,  vol.  2. 

Tribe  XII.    MOEINDEJI. 

42.  MORINDA,  Linn. 

Six  or  seven  species,  trees,  shrubs  or  climbers.  M,  citrifolia,  Linn. ;  Fl.  Br.  Ind.  iii. 
155;  Roxb.  Fl.  Ind.  i.  541;  Kurz  For.  Fl.  ii.  60;  Talbot  Bomb.  List  112;  Trimen 
Fl.  Ceyl.  ii.  354;  Vern.  Barachdnd.  Beng. ;  Aavl,  bartundi,  Bomlmy ;  Aak,  Mar.; 
Ainshi,  Kan. ;  Nuna^  Tam. ;  Ahu^  Cingh. ;  Nyawgyi,  niba,  Burm.,  is  a  small  tree 
found  on  the  coasts  of  India,  Burma  and  Ceylon,  often  cultivated.  The  roots  give,  in 
common  with  those  of  other  species,  an  important  dye.  M.  angnsti/oUa,  Roxb.  Fl.  Ind. 
j.  547 ;  Fl.  Br.  Ind.  iii.  156 ;  Brandis  For.  Fl.  278 ;  Kurz  For.^1.  ii.  61 ;  Gamble  Darj. 
List  49 ;  Vern.  DcUa  hcmii,  Nep. ;  Haldi,  Lepcha ;  Kchai  tun,  Phekial ;  Chenung^ 
chengriing,  Graro ;  Yeyo^  Burm.,  is  an  evergreen  tree  of  the  Eastern  Himalaya  up  to 
6000  ft.,  Assam,  Eastern  Bengal  and  Tenasserim,  its  root  also  givins;  a  dye.  M,  pem- 
coefolia.  Ham.;  Vern.  Nibasegale,  Burm.,  is  a  shrub  of  Eastern  Bengal  and  Burma. 
M,  umbeUata,  Linn,  is  a  common  climbing  shmb  of  South  India  and  Ceylon,  rising  in 
the  hills  to  4000  ft. 

L  M.  tinetoriSL,  Roxb.  Fl.  Ind.  i.  543 ;  Fl.  Br.  Ind.  iii  156 ;  Talbot  Bomb.  List  112 ; 

lYimeD  FL  Ceyl  ii.  354.     M.  exserta,  Hoxb.-,  litMi^X*  ^w.  ¥\.  ^11\  Kurz  For.  FL 

//.  50.     M,  citrifoUa,  Linn. ;  Bedd.  F\.  Sy\v.  t.  'I'iO-,  Qt«^cv^^\^\>^TV'^^^^  ^^-  ^^^^*  A\, 
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a4^  Hind. ;  Allerij  allddi^  Panch  Mehals ;  Hardi,  Nep. ;  Nuna,  manjanatii,  mancha- 
vana.  Tarn. ;  Ainshiy  Konkan ;  Achu,  Uriya ;  AH,  GK>ndi ;  Aschu^  atzu,  Khond ;  Chekkay 
Keddi ;  Ahu,  Gingh. ;  Nyaw,  ntbOf  Burm. 

A  moderate-sized  deciduous  tree.     Bark  corky,  brittle,  brown  or 

grey,  with  numerous   deep,  longitudinal  cracks.      Wood  red,  often 

yellow  with  red  streaks,  moderately  hard,  close-grained.     Annual 

rings  faintly  marked.     Pores  small,  scanty,  in   radial  or  oblique 

groups,  rather  distant  from  each  other.    MedvUary  rays  fine  and 

moderately  broad,  rather  distant. 

Throushout  the  greater  part  of  India  south  of  the  Ghtngetic  plain  and  in  Bengal, 
Assam  and  Burma,  usually  in  dry  forests ;  dry  region  of  Ceylon. 

I  have  adopted  here,  what  appears  to  be  the  conclusion  arrived  at  by  most  writers, 
the  view  that  M.  citrifolia  is  a  well-marked  distinct  plant  found  only  on  the  coast,  and 
that  the  forms  of  the  common  Morinda  of  the  deciduous  forests  belong  to  one  variable 
species,  M,  tinctoria, 

Grrowth  moderate,  7  rings  per  inch  of  radius.  Weight,  according  to  Skinner,  No.  97 
{M,  citrifolia)^  30  lbs.  per  cubic  foot ;  Wallich  29  lbs. ;  the  specimens  here  enumerated 
give  41  lbs.  Skinner  gives  P  =  410.  The  wood  is  handsome  and  durable :  Wallich's 
specimen  (No.  B  2690),  cut  in  Burma  in  1828,  was  quite  sound  when  cut  up  after  50 
years  in  Calcutta.  It  is  used  for  plates  and  dishes.  The  bark  of  the  root  is  largely  used 
for  dyeing  red  and  yellow,  and  is  the  dye  used  for  red  thread  for  carpets,  turbans,  etc. 
On  the  subject  of  the  **  Al "  dye  and  of  the  varieties  or  species  of  Morinda  that  give  it, 
reference  can  also  be  made  to  Agric.  Ledge^  No.  9  (1895)  by  Dr.  G.  Watt  and  others. 

lbs. 
C  1130.    Ahiri  Beserve,  Central  Provinces  (R.  Thompson)  .        .        .36 

C3535.     Khurdha  Forests,  Orissa  (Gamble) 40 

C  3792.    Kurcholy  Forests,  Ganjam      „  42 

01246,1307.    Gumsdr,  Madras  (Dampier)         .        .  .       47  and  42 

B2690.    Tavoy  (Wallich,  1828) 41 

No.  34,  Salem  Collection 40 

43.  RENNELLIA,  Korthals.  B.  specioaa,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  158  (Morinda 
speciosa,  Kurz  For.  FL  ii.  62),  is  a  stout  evergreen  climbing  shrub  of  Tenasserim. 

44.  DAMNACANTHUS,  Gaertn.  D.  indicus,  Gaertn.  f. ;  Fl.  Br.  Ind.  iii.  158,  is 
a  rigid  thorny  shrub,  common  in  China,  and  believed  to  have  been  found  wild  by 
Griffith  in  the  Mishrai  Hills. 

45.  PBISMATOMERIS,  Thw.  P.  albidiflora,  Thw.;  Fl.  Br.  Ind.  iii.  159;  Bedd. 
Fl.  Sylv.  cxxxiv.  10;  Trimen  Fl.  Ceyl.  ii.  355  (Coffea  tetrandra,  Roxb.  Fl.  Ind.  i.  538 ; 
Kurz  For.  Fl.  ii.  28),  is  an  evergreen  small  tree  or  shrub  of  the  Khasia  Hills,  Chitta- 
gong,  the  Martaban  Hills,  the  Andaman  Islands  and  the  moist  region  of  Ceylon,  up  to 
4000  ft. 

46.  GYNOCHTHODES,  Blumc.  G.  rmcrophylla,  Kurz;  Fl.  Br.  Ind.  iii.  160; 
Kurz  For.  Fl.  ii.  33,  is  an  evergreen  scandent  shrub  of  the  coast  of  the  Andaman  Islands. 

Tribe  XIII.    PSYCHOTEIEJI. 
47.  PSYCHOTRIA,  Linn. 

A  large  genus  containing  over  40  species,  mostly  small  trees  or  shrubs  of  the  under- 
growth of  the  damper  hill-forests,  especially  in  South  India  and  Ceylon.    An  idea  of  the 
distribution  of  the  genus  may  be  gained  by  recording  that  Trimen  describes  13  species, 
of  which  9  are  endemic,  in  Ceylon.    Talbot  gives  6  species  from  the  Bombay  Ghdts, 
3  of  which  are  newly  described.    Kurz  mentions  13  species  as  occurring  in  Chittagong, 
Burma  and  the  Andaman  and  Nicobar  Islands.    About  16  are  found  in  South  fiidia. 
They  are  mostly  evergreen  shrubs,  and  prefer  the  forest  undergrowth  in  the  abod^^  q1 
larger  trees.    Several  i^cies  are  conspicuous  in  the  NilgvrV  alio\Aa,\>\i\.  ot\^  V990  t^ak^ 
as  far  as  the  Bikkim  Himalaya,    They  are  of  little  economic  \nrpox\«wi«,\i>aX.  «^\nV 
culturalJy  they  help  largely,  with  the  species  of  HedyoUa,  LasiantTvxia  ^a-^i  8«.x?^o%mo., 
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of  a  few  other  shrube  and  of  the  many  species  of  Strobilanthes  with  which  they 
associate,  to  keep  the  soil  moist  and  increase  the  humus.  It  is  unnecessary  to  do  more 
than  mention  a  few  of  the  more  common  ones  in  addition  to  those  of  which  the  wood 
is  described.  F.  erratuu,  Hook.  f.  and  P.  ccUocarpa,  Kurz  are  found  in  the  Eastern 
Himalaya  and  Assam.  P.  ftUva,  Ham.  is  a  large  species  of  the  Assam  Valley,  the 
Khasia  Hills  and  Cachar.  P.  Thtuaitesti,  Hook.  f.  and  P.  truncata.  Wall,  are  common 
species  in  the  forests  of  the  Western  Ghdts,  the  former  extending  to  Ceylon. 

Wood  moderately  hard,  close-grained.  Pores  extremely  small  to 
very  small,  usually  scanty.    Medmlary  rays  fine,  numerous. 

1.  P.  eongesta,  W.  and  A. ;  Fl.  Br.  Ind.  iiL  162. 

A  shrub  or  small  tree.  Bark  light  brown,  thin,  smooth.  Wood 
white  or  greyish-white,  moderately  hard,  close-grained.  Pores  ex- 
tremely small,  scanty.  MedvUary  rays  fine  to  moderately  broad, 
very  numerous. 

Sholas  of  the  Nilgiri  and  Pulney  Hills  at  7-8000  ft.,  common  on  Doddabetta. 

W  4046.    Lovedale,  Ootacamund,  7000  ft  (Gamble). 
W  3813.    Avalanche,  Nilgiris,  7000  ft.  (Gamble). 

2.  P.  elongata,  Wight ;  Fl.  Br.  Ind.  iii.  163 ;  Trimen  Fl.  Ceyl.  ii.  359. 

A  large  shrub.  Bark  brown,  thin,  smooth.  Wood  white  or  reddish- 
white,  hard,  close-grained.  Pores  -extremely  small.  MedvUary  rays 
very  fine,  very  numerous,  wavy. 

Nilgiri  and  Shivagiri  Hills  of  S.  India  at  5-7000  ft. ;  hill  region  of  Ceylon. 
W  3992.    Kolakamb^  Nilgiris,  5000  ft. 

3.  P.  bisuleata,  W.  and  A. ;  Fl.  Br.  Ind.  iii.  171 ;  Trimen  Fl.  Ceyl.  ii.  362. 

A  large  shrub.  Bark  light  brown,  thin,  corky,  cleft  into  somewhat 
regular,  vertical,  elongated  plates.  Wood  grey,  moderately  hard. 
Pores  very  small,  evenly  distributed,  often  somewhat  concentrically. 
Medullary  luys  very  fine,  wavy,  short 

Sholas  of  the  Nilgiri  Hills  abore  4000  ft ;  hill  region  of  Ceylon ;  a  common  species. 
W  3812.    Avalauch^  NUgiris,  7500  ft.  (Gamble). 

48.  CHASALIA,  Comms.  C.  curviflora,  Thw. ;  Fl.  Br.  Ind.  iii.  176 ;  Kurz  For. 
Fl.  ii  14;  Gamble  Darj.  List  49;  Talbot  Bomb.  List  113;  Trimen  Fl.  Ceyl.  ii.  362; 
Vem.  Antahi,  Lepcha,  is  a  common  and  widely  distributed  small  shrub  of  the  Sikkim 
Himalaya,  Assam,  Eastern  Bengal,  Burma,  Western  and  South  India  and  Ceylon, 
remarkable  for  its  curved  corolla. 

49.  LASIANTHUS,  Jack. 

Another  large  genus  of  shrubs  which,  like  Fsychotria  and  Saprosnia,  are  found  in 
the  undergrowth  of  moist  forests,  under  bigger  trees.  There  are  about  40  species 
altogether :  9  are  found  in  Ceylon,  12  iu  Southern  and  Western  India,  9  in  Burma, 
4  in  the  Andaman  Islands,  11  in  Assam  and  Eastern  Bengal,  1  in  the  Circar  moun- 
tains, and  2  in  the  Sikkim  Himalaya.  They  have  distichous  leaves  with  parallel 
nerves  and  reticulate  venation.  Economically,  they  have  no  particular  use;  sylvi- 
cultu rally  they  are  useful  in  keeping  the  soil  of  the  forest  moist  and  cool  and 
increasiog  the  humus.  L,  Biermanni,  King ;  Fl.  Br.  Ind.  iii.  190 ;  Gamble  Daij.  List 
49;  Vem.  Deomukf  Lepcha,  is  a  common  snrub  about  Darjeeliu^  at  6-9000  ft.,  with 
bright  turquoise-blue  berries.  L,  cyanocarpm,  Jack ;  L,  Wallichii,  Wight ;  L,  Ittctdus, 
BL  and  L,  Hookeri,  Clarke,  are  found  in  the  Khasia  Hills  or  adjacent  parts  of 
Assam,  the  first  three  extending  also  to  Burma.  In  the  Nilgiris  the  common  speqies 
are  L,  acuminatua,  Wight,  and  L.  capitulatus,  Wight,  besides  L,  venulosuSf  Wight, 
whose  wood  ia  here  described,  the  commonest  of  all.    X.  trunccUus,  Bedd.  is  found  on 

Mdiendra^iri  Hill  in  Ganjam.    L.  strigosus,  VJ\^\it  •,  TtmiiVi  Fl.  GeyL  iL  367 ;  Vern. 

ffa/'^oj^i,  CiDgb,,  18  the  common  specica,  ollen  gc«^t\o\3A  vi  \}Ckft  mc^&^»  ^Qi\ai\.\^  v>^ 
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Ceylon  up  to  5000  ft.  'X.  sessiliSf  Talbot  Bomb.  List  114,  is  a  large  shrub  Dearly  allied 
to  this  last,  and  found  in  the  evergreen  forests  of  North  Eanara. 

L  L.  venulosus,  Wight ;  Fl.  Br.  Ind.  iii.  190. 

A  large  shrub.  Bark  light  brown,  rough,  with  small  regular  corky 
protuberances.  Wood  grey,  hard,  close-grainei  Pores  extremely 
small,  evenly  distributed.  Medullary  rays  very  fine,  regular,  close. 
The  transverse  section  shows  many  concentric  bands  which  may  be 
ajmual  rings,  but  if  so,  prove  the  growth  to  be  very  slow. 

Sholas  of  the  Nilgiri  Hills  at  5-8000  ft.,  very  common. 

lbs. 

W  4035.     Lamb's  Rock  shola,  Coonoor,  5500  ft.  ((Gamble)      ...    48 

W  4099.    Lovedale,  Ootacamund,  7000  ft.  „  ...    47 

50.  SAPROSMA,  Blume. 

Six  specieti,  all  shrubs  whose  leaves  when  bruised  give  an  unpleasant  odour.  They 
also  belong  to  the  undergrowth  of  the  moist  forests.  S.  indicum,  Dalz. ;  Fl.  Br.  Ind. 
iii.  192 ;  Talbot  Bomb.  List  114 ;  Trimen  FJ.  Ceyl.  ii.  368,  is  a  shrub  of  the  evergreen 
forests  of  the  Western  Ghdts  from  the  Konkan  southwards,  ascending  to  4000  ft.,  also 
found  in  Ceylon.  S.  fragrans,  Bedd.  Fl.  Sylv.  cxxxiv.  11,  is  found  on  the  Nilgiri 
Hills  and  the  hills  of  Tinnevelly.  8.  consimile,  Kurz  For.  Fl.  ii.  29,  is  found  in  the 
Khasia  Hills  and  in  the  drier  hill  forests  of  Martaban  at  3-5000  ft.  S,  tematum^ 
Hook.  f. ;  Kurz  Fur.  Fl.  ii.  29,  is  found  in  the  Eastern  Himalaya,  the  Khasia  Hills, 
Ohittagong,  Burma  and  the  Andaman  Islands. 

L  S.  ceylanicum,  Bedd.  Fl.  Sylv.  cxxxiv.  12 ;  Fl.  Br.  Ind.  iii.  193 ;  Trimen  Fl. 
Oeyl.  ii.  369. 

A  shrub  or  small  tree.  Bark  grey,  thin,  smooth.  Wood  white, 
moderately  hard.  Pores  small,  scattered.  Med/uMary  rays  fine, 
numerous,  regular,  often  wavy. 

Hills  of  South  India  and  Ceylon,  above  3000  ft. 

A  shrub  of  the  forest  undergrowth,  with  bright  blue  berries,  giving  an  unpleasant 
odour  when  bruised,  as  do  the  leaves. 

W  3814.    Avalanche,  Nilgiris,  7000  ft.  (Gamble). 

51.  HYDNOPHYTUM,  Jack.  K  formicarium,  Jack ;  Fl.  Br.  Ind.  iii.  194 ; 
Kurz  For.  Fl.  ii.  8,  is  an  evergreen  small  epiphytic  shrub,  frequent  on  trees  in  the 
mangrove  swamps  of  South  Andaman,  and  having  a  thick  tuber-like  trunk,  the  cavities 
in  which  are  used  as  a  home  by  species  of  black  ant. 

Tribe  XIV.    PJIDEEIEJI. 

52.  PJi^DERIA,  LiuD.  About  seven  species,  small  climbing  shrubs  of  the  Eastern 
Himalaya,  Eastern  Bengal  and  Burma.  F./oetida,  Linn. ;  Fl.  Br.  Ind.  iii.  195  ;  Roxb. 
Fl.  Ind.  i.  683 ;  Gamble  Darj.  List  49 ;  Vem.  Gandha  hadhuli,  Beng. ;  GundaH,  Hind. ; 
Fadebirij  Nep. ;  Takpasdrik,  Lepcha,  is  a  thin  climber  of  Bengal  and  Burma,  with 
handsome  flowers  and  fruit,  which  latter  is  said  to  be  used  in  Sikkiin  by  Lepchas  and 
Nepalese  to  prevent  toothache. 

53.  HAMILTONIA,  Roxb. 

t  H,  suaveolens,  Roxb.  Fl.  Ind.  i.  554 ;  Fl.  Br.  Ind.  iii.  197 ;  Brandis  For.  Fl. 
278;  Bedd.  Fl.  Sylv.  cxxxiv.  12;  Gamble  Darj.  List  49;  Talbot  Bomb.  List  115; 
Vern.  Muskeij  kantdlu,  Jisaunif  Chenat ;  Niggi,  tulenni  phul,  gohinla,  B&vi ;  Kanera^ 
puddriy  Beas ;  Phillu,  kutaichu^  Sutlej ;  Faderai,  Jaunsar ;  PcwZera,  Kwxxvwm  \  Baxu- 
cTuimpa,  Nep. ;  Oidesa,  Bombay. 

A  large  shrub.     Bark  grey,  shining,  peeling  off  m  a\iOX^  ^a^^era 
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flakes.     Wood  dark  grey,  soft,  porous.     Pores  few,  small,  often  sub- 
divided.   Medullary  rays  moderately  broad  to  broad. 

Dry  rocky  hills  all  over  the  Peninsula  and  in  the  Lower  Himalaya  and  sub-Hima- 
layan and  Siwalik  tracts  from  the  Indus  to  Sikkim,  ascending  to  5000  ft.  It  is  rery 
scarce  in  the  Sikkim  Hillfi,  and  to  the  east  of  them  apparently  disappears. 

A  beautiful  plant  with  panicles  of  blue  flowers.  J.  L.  Stewart  says  the  wood  is 
used  in  Chamba  to  make  gunpowder  charcoal  ("  Punjab  Plants,'*  115). 

C  3431.    Amjheria,  Lohardugga,  Chota  Nagpore  (Gamble). 

54.  LEPTODERMIS,  Wall. 

Five  species,  all  small  shrubs  chiefly  of  rocky  places  in  the  Himalaya.  L,  virffoia, 
Edgew.  is  found  in  the  North- Western  Himalaya  from  Murree  to  Kulu  at  4-7000  ft. ; 
L.  Qriffithiiy  Hook.  f.  in  the  Khasia  Hills  at  3-5000  ft. ;  and  L.  crassifolia,  Coll.  and 
Hemsl.  in  the  Shan  Hills  at  4-5000  ft.  on  grassy  plateaux. 

1.  L.  lanceolata,  Wall.;  Fl.  Br.  Ind.  iii.  198;  Brandis  For.  Fl.  279.  Vem. 
Fadermi,  Jaunsar ;  Jogia  padera,  padyeurOy  Kumaon  ;  Faddra,  Gbrhwal ;  Birignyay 
DotidL 

A  small  shrub.    Bark  thin,  grey.     Wood  white,  hard.     Pores  very- 
small,  scanty.    Medullary  rays  fine  and  moderately  broad. 
Himalaya,  from  Kashmir  to  Bhutan,  at  4-10,500  ft.,  on  rocks  chiefly. 

lbs. 

H2822.    Simla,  6000  ft.  (Gamble) 48 

Ordeb  LX.    COMFOSITiE. 

An  Order  containins  a  large  number  of  plants  not  only  in  India,  but  in  the  world. 
Most  of  the  species  are  herbaceous.  Thei«  are,  however,  a  few  Indian  genera  containing 
shrubs  or  small  trees.    They  belong  to  the  following  Tribes : — 

Tribe    I.  Vemonieas       .        .        .     Vernonia. 


II.  Asteroidese 
III.  Inuloideffi 
lY.  Anthemideas 

V.  Senecionidae 
YI.  Mutisiaceffi 


Microglossa. 

Blumea,  Pluchea,  Helichrysum,  Inula. 

Artemisia. 

Senecio. 

Leucomeris. 


The  chief  character  of  Gompositas  is  that  of  the  flowers  being  collected  together 
into  heads  surrounded  by  an  involucre  of  bracts,  so  that  the  whole  appears  T&e  a 
single  flower.  The  Order  contains  many  plants  of  great  value  to  man,  especially 
vegetables ;  but  to  the  forester  there  are  very  few  of  any  interest,  either  as  timber- 
producers,  as  giving  products  of  value  or  as  sylvicultural  units  in  the  forests. 

Wood  soft.    Pores  moderate-sized,  rather  scanty.    Medidlary  rays 
moderately  broad  to  fine. 

1.  VERNONIA,  Schreb. 

About  eight  species,  five  of  which  are  small  or  moderate-sized  trees.  V.  arhorea. 
Ham.;  Fl.  Br.  Ind.  iii.  239;  Kurz  For.  Fl.  ii.  80;  Talbot  Bomb.  List  115;  Trimen 
Fl.  Ceyl.  iii.  11  {Monosis  Wightiana,  Bedd.  Fl.  Sylv.  t.  226);  Vern.  Shutthi,  Tam.; 
KcuUivdri,  Mai. ;  Karanthei,  Trav.  Hills ;  KdbomeUa,  Cin^h.,  is  a  small  or  moderate- 
sized  tree  of  Assam,  the  Khasia  Hills,  Eastern  Bengal,  Tenasserim  and  the  Western 
Ghdts.  V.  Bolanifolia,  Benth. ;  Fl.  Br.  Ind.  iii.  240  ( F.  Kurzii,  Clarke ;  Kurz  For. 
Fl.  ii.  80),  is  a  shrub  of  the  higher  hill  forests  of  Martaban,  common  in  old  taungyas 
at  1-2500  ft.  V.  travancorica,  Hook,  f . ;  Fl.  Br.  Ind.  iii.  240  (F.  volkameHoBfolioy 
Bedd.  Fl.  Sylv.  t.  225) ;  Yem.  ThenpUy  Trav.  Hills,  is  a  small  tree  of  the  Travancore 
Hills  at  3-4000  ft.  V.  tdlaumifolia,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  iii.  240 ;  Gamble 
Darj.  List  50,  is  a  tree  of  the  Sikkim  and  Bhutan  Himalaya  at  1-4000  ft.,  and  Assam, 

the  largest  Indian  species.     F.  Aplinii^  CoW.  an^  ^^m^Si.  \  5o>\rcv.  lAiin.  Soc.  xxviii. 

69, 10  a  Bmsdl  tree  of  the  Shan  Hills  at  n00-vS(>^  U.    Vx  >n«.^  ^Yg^^et^V^  >5Joft  Xiftjut 
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Mr.  Apliq,  and  is  a  common  tree,  reaching  30  ft.  in  height.  V.  elceagni/olia,  DC^ 
and  two  other  species  are  climbing  shrubs  of  Burma ;  one,  F.  scandens,  DC,  extending 
to  Assam  and  Sikkim. 

1.  V.  VOlkamePiSBfolia,  DC ;  Fl.  Br.  Ind.  iii.  240 ;  Gamble  Darj.  List  50.  V.  acu- 
minata, DC ;  Kurz  For.  Fl.  ii.  79. 

A  small  tree.  Bark  brown.  Wood  whitish,  turning  pale  brown,, 
moderately  hard.  Pores  moderate-sized,  often  in  short  radial  lines. 
Med/uUary  rays  numerous,  fine  and  moderately  broad.    Pith  large. 

Eastern  Himalaya,  South  India  and  Burma,  at  2-5000  ft. 

This  is  probably  Kyd's  Vemonia  (Twa/or)— Weight  31-5  lbs.,  P  =  383. 

Ibe. 

E3312.    Pankabari,  Darjeeling,  3000  ft.  (Gamble)         ....    27 

2.  MICROGLOSSA,  DC.  3  species.  M,  volubilis,  DC ;  Fl.  Br.  Ind.  iii.  257  -y. 
Kurz  For.  FL  ii.  82  is  an  evergreen  large  scandent  shrub  of  the  hill  forests  of  Mar- 
taban  and  Tenasserim.  M.  albescens,  Clarke,  is  a  shrub  of  the  higher  Himalaya  at 
7-12,000  ft.,  and  M,  zeyUmica,  Clarke;  Trimen  Fl.  Ceyl.  iii.  17,  is  a  much-branched 
shrub  of  the  Ceylon  Hills,  common  on  waste  stony  ground,  especially  on  the  lower 
patanas  at  2-3000  ft.,  also  found  at  Travancore. 

3.  BLUMEA,  DC.  A  genus  containing  chiefly  aromatic  herbs,  common  on  road- 
sides and  in  waste  places  as  well  as  in  forest.  C^e  species,  B,  halsamifera,  DC ;  FL 
Br.  Ind.  iii.  270;  Kurz  For.  Fl.  ii.  S2  (Conyza  hcdsamifera,  DC;  Roxb.  Fl.  Ind.  iii. 
427 ;  Gtemble  Darj,  List  60) ;  Vern.  Pdnmathein,  Burm.,  becomes  an  evergreen  shrub 
or  small  tree  of  some  importance  on  account  of  the  way  in  which  it  springs  up  on  the 
sites  of  previous  temporary  cultivation  in  the  Eastern  Himalaya  and  in  the  hill 
country  from  thence  to  and  throughout  Burma.  It  can,  however,  be  utilized,  as  it 
gives  a  camphor  of  excellent  quality,  regarding  whose  preparation,  however,  very  little 
is  known.    Dr.  Henry  says  that  in  China  it  is  got  by  distillation  with  water. 

4.  PLUCHEA,  Cass,  contains  several  shrubs,  chiefly  of  the  Gtmjfetic  Valley,  the 
PuDJab  and  Sind.  P.  indica,  Less. ;  Fl.  Br.  Ind.  iii.  272  ;  Kurz  For.  Fl.  ii.  83  ;  Venu 
Kayu,  Burm.,  is  an  evergreen  large  shrub  of  the  tidal  and  beach  forests  I'rom  the 
Hughli  round  the  coasts  of  Chittagong,  Arracan  and  Burma.  P.  tomentosa,  DC  is 
common  in  the  Upper  Gangetic  plain,  and  P.  ovalis,  DC  in  the  Punjab. 

5.  HELICHRYSUM,  Gaertn. 

1.  H.  buddleioides,  DC  ;  Fl.  Br.  Ind.  iii.  290 ;  Trimen  Fl.  Ceyl.  iii.  32. 
A  small,  sometimes  a  large,  shrub.     Bark  brown,  corky-fibrous, 
closely  vertically  cleft.     Wood  grey,  hard,  close-gi'ained.    Pores  smalls 
rather  scanty,  except  in  the  spring  wood  where  they  mark  the  annual 
rings.     Medullary  rays  fine,  numerous. 

Hills  of  the  Western  Ghdts  and  Ceylon,  up  to  8000  ft. 

W  3768.     Sispara,  Nilgiris,  7500  ft.  (Gamble). 

6.  INULA,  Linn.  /.  Cappa^  DC ;  FL  Br.  Ind.  iii.  295 ;  Gamble  Darj.  List  60,  is- 
a  shrub  common  in  the  undergrowth  of  the  Sal  and  Siwalik  forests  in  the  sub-Hima- 
layan tract,  also  in  forests  of  long-leaved  pine  in  North- West  India,  extending  to  the 
Eastern  Himalaya,  Khasia  Hills  and:Shan  Hills.  Z  eupatorioides,  DC  and  /.  cuspidata^ 
Clarke,  are  handsome  yellow-flowered  shrubs,  the  former  of  the  Eastern,  the  latter  of 
the  Western  Himalaya. 

7.  ARTEMISIA,  Linn. 

Contains  the  "  Wormwoods,"  only  one  of  which  reaches  the  size  of  a  small  shrub. 
The  leaves  of  many  species  are  used  as  a  febrifuge  and  in  the  preparation  of 
**  absinthe." 

1.  A.  vulgaris,  L'wd,  ;  FL  Br.  Ind.  iii.  325 ;  Roxb.  E\.  Ind.  m.  ^"m  \  C^xs^^ 
Darj,  List  50,     Vern,  Naga,  naga  dona,  dm\a,  Hind.,  Beng. ;  Titapat,^^^. 
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Ba/rk  thin,  with  longitudinal  fissures.  Wood  grey,  hard.  Pores 
very  small ;  in  short  radial  lines  between  the  distant,  fine  and  mode- 
rately broad  medvZlary  rays. 

All  hill  regions  of  India,  Burma  and  Ceylon,  above  3000  ft. 

A  gregarions  shrub,  coming  up  on  old  cultivated  lands  at  3-6000  ft.  in  the  Sikkim 
Hills,  and  often  covering  large  tracts  of  land  until  killed  down  by  the  tree  growth 
which  succeeds  it.  It  is  probably  the  Nagdana  of  Caohar,  said  by  Mr.  Brownlow  to 
be  one  of  the  phmts  on  which  the  Attaxms  Athu  silkworm  is  fed.  Its  ashes  are  con- 
sidered to  give  a  good  manure. 

E  2857.    Tukdah  Forest,  Darjeeling,  5000  ft.  (Gamble). 

8.  SENECIO,  Linn. 

A  large  genus  of  showy-flowered  plants,  mostly  herbaceous,  and  resembline  the 
well-known  "groundsel"  and  "ragwort"  of  Europe,  some  of  them  becoming  shrubs 
•or  climbers.  The  chief  species  are  that  of  which  the  wood  has  been  described,  and 
its  allies,  8,  araneotus^  DC  and  S,  scandens^  Doo,  found  in  the  Himalaya  and  other  hill 
regions  of  India. 

1.  S.  COrymbOSUS,  WaU. ;  Fl.  Br.  Ind.  iii.  351 ;  Trimen  Fl.  Ceyl.  iii.  50. 
A  large  climbing  shrub.     Bark  light  brown,  thick,  corky,  the  cork 
thicker  on  the  younger  stems,  inner  layers   dark.      Wood  yellow, 
soft.     Pores  large,  scanty,  in  radial  lines  between  the  broad  meavMary 
rays. 

Hills  of  the  N.  Circars,  Nilgiris  and  Ceylon,  above  4000  ft. 

C  3787.    Mahendragiri,  Ganjam,  4500  ft.  (Gamble). 
W  3796.    Ootacamund,  Nilgiris,  7500  ft.  „ 

9.  LEUCOMERIS,  Don. 

Two  species.  L.  decora,  Kurz  For.  Fl.  ii.  78;  Fl.  Br.  Ind.  iii.  387,  is  a  small 
•deciduous  tree  of  the  Eng  forests  of  the  Prome  District,  and  of  the  Shan  Hills  at 
2-5000  ft. 

1.  L.  spectabilis,  Don  ;  Fl.  Br.  Ind.  iii.  386.  Vern,  Kapashi,  Kumaon ;  Fandu, 
'Garhwal ;  FhiMidH,  phusara,  Dehra  Ddn. 

A  small  tree.  Bark  ^  in.  thick,  brown,  corky.  Wood  light  brown, 
soft.  Pores  moderate-sized,  single  or  subdivided  into  2  to  5  partitions 
or  in  groups  of  1  to  5,  in  patches  of  loose  tissue.  Medullary  rays 
moderately  broad,  giving  a  good  silver-grain. 

Outer  slopes  of  the  Western  Himalaya  from  Sirmiir  to  Nepal,  up  to  4000  ft.  in 
•deciduous  forest :  common  below  Mussoorie  and  Chakrata. 

Ita. 
H  4459.     Paled  Forest,  Malkot,  Dehra  Ddn,  3500  ft.  (Gamble)       .        .    32 


Order  LXI.    GOODENOVIEiE. 

1.  SC^VOLA,  Linn.  S.  Koenigii,  Vahl ;  Fl.  Br.  Ind.  iii.  421 ;  Kurz  For.  Fl.  ii. 
84;  Talbot  Bomb.  List  116;  Trimen  FL  Ceyl.  iii.  54  (8.  Taccada,  Roxb.  Fl.  Ind.  i. 
527) ;  Vero.  Bhadrak^  Mar. ;  Pinletan,  Burm. ;  Takkada,  Cingh.,  is  a  large  evergreen 
shrub  of  tidal  forests  all  round  India,  from  Bombay  to  Ceylon,  and  on  both  sides  of 
the  iBay  of  Bengal.  It  has  stout  branches  and  large  leaves;  the  pith  is  soft  and 
spongy,  and  the  wood  coarse,  milky  and  fibrous.  S.  Plumieri,  Vahl ;  Trimen  Fl.  CeyL 
ilL  55  {8.  Lohdia^  Lion. ;  Fl.  Br.  Ind.  iii.  421 ;  Talbot  Bomb.  List  116),  is  a  similar 
shrub  with  smaller  leaves,  found  in  the  coast  forests  of  Sind,  Malabar  and  the  dry 
districts  of  Ceylon,  especially  noticeable  at  the  mouths  of  the  Indus  near  Karachi. 
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Obder  LXII.    VACCmiACEiE. 

An  Order  of  small  trees  or  shrubs,  erect  or  epiphytic,  of  the  mountains  of  the 
Eastern  Himalaya,  Eastern  Bengal^  Burma,  SSouth  India  and  Ceylon.  There  are  four 
genera  belonging  to  two  Tribes,  viz. — 

Tribe  I.  Thibaudieae Agapetes,  Pentapterygium. 

„  11.  Euvaccinieas Yaccinium,  Corallobotrys. 

1.  AGAPETES,  D.  Don.  A  genus  of  shrubs,  often  epiphytic.  There  are  about 
24  species,  and  many  of  them  have  stems  thickened  at  the  base.  They  chiefly  occur  in 
the  Khasia  Hills  and  Assam,  extending  westwards  to  the  Sikkim  Himalaya,  and  east 
and  south  to  Burma.    None  of  them  are  of  any  economic  or  sylvicultural  importance. 

2.  PENTAPTERYGIUM,  Klotzsch.  Also  a  genus  containing  about  six  species  of 
usually  epiphytic,  bulbous-stemmed  shrubs  of  the  Eastern  Himalaya  and  Khasia  Hills* 
P.  aerpeuB,  Klotzsch ;  Fl.  Br.  Ind.  iii.  449 ;  Gamble  Darj.  List  50 ;  Vern.  Kali  harchuy. 
Nep.;  Keernbooten^  Lepcha,  is  a  common  and  conspicuous,  usually  epiphytic  shrub  of 
the  Sikkim  Himalaya,  having  crimson  flowers  with  black  markings. 

3.  VACCINIUM,  Linn. 

About  17  species,  small  trees  or  shrubs,  some  of  the  latter  quite  small,  and  often 
epiphytic.  Except  two  small  trees,  whose  woods  are  here  described,  all  the  species  are 
from  the  Eastern  Himalaya,  Assam  and  Burma.  V,  Dunalianum,  Wight ;  Fl.  Br* 
Ind.  iii.  453 ;  Gkimble  Darj.  List  50,  is  a  shrub  of  the  Eastern  Himalaya  and  Khasia 
Hills,  not  uncommon.  F.  bancanum,  Miq. ;  Fl.  Br.  Ind.  iii.  454  (  V.  exaristatum,  Kurz 
For.  FL  ii.  91),  is  a  large  evergreen  shrub  of  the  drier  hill  forests  of  Martaban  at  5-600O 
ft.  To  this  genus  belong  the  Whortleberry  or  Bilberry  (  F.  Myrtillus,  Linn.)  and  Cran- 
berry (F.  OxycoccoSf  Linn.)  of  Europe,  and  other  similar  small  shrubs. 

Pores  small  to  extremely  small.    Medullary  rays  moderately  broad 
to  broad.     Wood  smooth,  cuts  well,  and  has  a  good  silver-grain. 

1.  V.  serratum,  Wight ;  Fl.  Br.  Ind.  iii.  452 ;  Gamble  Darj.  List  50.  Ceratos^ 
temina  vacciniaceum,  Roxb.  Fl.  Ind.  ii.  412.    Vern.  Charu,  Nep. 

A  shrub,  often  epiphytic.  Bark  brown  with  white  lenticels. 
Wood  white.     Pores  extremely  small.     Medullary  rays  broad,  wavy. 

Hill  forests  of  the  Eastern  Himalaya  in  Sikkim  and  Bhutan,  also  of  the  Khasia 
Hills  at  4-^000  ft. 

E  3296.     Babookhola,  Darjeeling,  4000  ft.  (Gamble). 

2.  V.  nilghePPense,  Wight ;  Fl.  Br.  Ind.  iii.  454 ;  Bedd.  Fl.  Sylv.  cxxxvi. 

A  large  shrub.     Bark  thin,  dark  greyish-brown,  cleft  vertically 

and  horizontally  into  small  scales.     Wood  reddish-brown,  moderately 

hard.    Pores  very  small,  very  numerous.    Medullary  rays  moderately 

broad,  wavy. 

Sholas  of  the  Nil^iri  Hills,  especially  on  the  east  side  in  dry  places  at  4-7000  ft. ; 
Anamalai  and  Pulney  Hills,  etc. 

W  3757.    Coonoor,  NUgiris,  6000  ft.  (Gamble). 

8.  V.  Lesehenaultii,  Wight;  Fl.  Br.  Ind.  iii.  455;  Bedd.  Fl.  Sylv.  t.  277; 
Trimen  Fl.  Ceyl.  61.  V.  rofMndifoUum,  Bedd.  Fl.  Sylv.  cxxxvi.  Vern.  Anduffdn^ 
hilar,  Badaga ;  Boraluy  Cingh. 

A  small  tree.    Bark  thin,  greyish-brown,  tessellated  in  small  some- 
what rectangular  scales.     Wood  light  reddish-brown,  moderately  hard. 
P(yres  small,  rather  scanty,  inconspicuous,  single  or  in  small  groups. 
Medullary  rays  broad,  shining,  somewhat  wavy,  makm^  «^  V^icA^wssLfc 
silver-grain  on  a  radial  section. 
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Hills  of  South  India  and  Ceylon ;  in  the  Nilgiris  it  is  common  in  dry  sholas  at  the 
«a8teim  side  at  4-7000  ft 

An  ornamental  little  tree  with  pink  flowers  and  a  nice  wood  which  might  be  useful 
for  carving  and  turning,  but  requires  to  be  well-seasoned  or  it  will  split.  The  fruit 
is  edible  and  makes  good  tarts. 

lbs. 

W  3737.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 42 

W  3918.    Aramby,  Ootacamund,  7000  ft.  (G^amble)       ....    48 

4.  CORALLOBOTRYS,  Hook.  f.  C.  acuminata,  Hook.  f. ;  Fl.  Br.  Ind.  iil  455 
(  Vaccinium  acuminatumj  Kurz  For.  Fl.  ii.  90),  is  an  epiphytic  shrub  of  the  Khasia 
Hills  at  3-4000  ft.,  and  of  the  hills  of  Burma. 


Order  LXIII.    EBICACEiE. 

Contains  eight  genera  of  usually  handsome-flowered  Indian  trees  or  shrubs ;  some 
of  these,  however,  especially  the  genera  Cassiope  and  Diplarche,  contain  merely  small 
prostrate  heath-like  plants,  found  in  the  Inner  Himalaya.  The  genera  belong  to 
two  Tribes,  viz. — 

Tribe  I.  Andromedeae        ....    Graultheria,  Diplycosia,  Cassiope, 

Leucothoe,  Pieris,  Enkianthus. 
„  n.  Rhodore® Diplarche,  Rhododendron. 

An  Order  of  handsome  plants,  all  of  them  of  hill  regions  and  cool  climates.  The 
true  heaths  are  found  chiefly  in  Europe  and  in  S.  Africa.  In  England  the  ^Bell- 
heather "  with  purple  flowers  is  E,  cinerea,  Linn. ;  in  the  Mediterranean  region  the 
largest  species,  the  one  whose  roots  are  used  to  make  **  briar,"  or  **  bruy^re,"  pipes, 
is  K  arhorea,  Linn.  The  common  Heath  or  Ling  is  CaUuna  vulgaris,  Salisb.  The 
Arbutus,  or  Strawberry  tree,  A.  Unedo,  Linn.,  is  sometimes  cultivated  in  Indian  Hill 
Oardens. 

Bark  generally  thin.  Wood  compact,  smooth,  even-grained,  cuts 
easily.  Pores  uniform  and  uniformly  distributed,  small  or  very 
small,  numerous.  Annvxil  nngs  generally  marked  by  belt  of  porous 
wood.  MedvZlary  rays  short,  often  moderately  broad,  usually  dark- 
coloured. 

1.  GAULTHERIA,  Linn. 

Six  species,  of  which  two  are  merely  small  procumbent  wiry  shrubs,  and  two  others 
are  found  only  in  very  high  regions  in  the  Sikkim  Himalaya,  viz.  G,  pyrokefolia. 
Hook.  f.  and  G.  Hooheri,  Clarke. 

1.  G.  ft?agrantiSSima,  Wall. ;  Fl.  Br.  Ind.  iii,  457 ;  Bedd.  Fl.  Sylv.  cxxxvi. ; 
Gamble  Darj.  List  50  ;  Trimen  Fl.  Ceyl.  iii.  62.  G.  punctata,  BL ;  Kurz  For.  FL  ii. 
92.    Vem.  Wd-kapuru,  Cingh. 

A  large  shrub.  Bark  light  brown,  very  thin,  shining.  Wood 
light  brown,  moderately  hard.  Pores  very  small,  very  numerous, 
uniformly  distributed,  inconspicuous.  Medullary  rays  fine  to 
moderately  broad,  short,  numerous,  giving  a  good  silver-grain. 

Eastern  Himalaya  from  Nepal  to  Bhutan  at  6-8000  ft. ;  Khasia  Hills ;  drier  hill 
forests  of  Martaban  at  6-7000  ft. ;  hills  of  South  India,  very  common  on  the  Nilgiris ; 
higher  moimtain  zone  of  Ceylon. 

A  common  shrub :  in  the  Nilgiris  and  other  mountain  ranges  of  South  India  and 
in  Ceylon  it  is  gregarious  on  dry  hill-sides,  and  remarkable  for  its  bright  turquoise- 
blue  berries,  which  are  eaten  by  Badagas.  The  leaves  give  an  essential  oil  like  that  of 
the  Canadian  wintergreen.  It  is  an  excellent  antiseptic.  Salicylic  acid  and  carboUc 
acid  can  also  be  made  from  it  (on  this  oil,  see  **  Pharmacographia  Indica,''  vol.  ii.  325). 

lbs. 

W  3769,  3807.    Sispara,  Nilgiris,  6700  it.  (GrtimUe^  .        .        .    ^^md40 
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2.  C.  Griffithiaiia,  Wight ;  FL  Br.  Ind.  iii.  458  ;  Gamble  Daij.  List  60. 

A  shrub.  Bark  light  brown,  peeling  off  in  papery  layers.  Wood 
greyish-white,  moderately  hard.  Pores  extremely  small,  numerous, 
inconspicuous.     Medullary  rays  fine,  scanty.     Many  medullary  spots. 

Eastern  Himalaya  and  the  Khasia  Hills,  above  5000  ft. 
E  3394.    Jalapahar,  Darjeeling,  7500  ft.  (Gamble). 

2.  DIPLYGOSIA,  Blume.  Two  species,  shrubs  of  the  Eastern  Himalaya,  in 
Bhatan  and  the  Daphla  Hills. 

3.  CASSIOPE,  D.  Don.  Two  small  heather-like  shrubs,  the  most  common  being 
C.  fastigiata,  D.  Don;  Fl.  Br.  Ind.  iii.  459;  Vern.  Chota  lewar^  Beas;  Seeru,  Ghor; 
Kamba^  Kumaon,  which  covers  large  areas,  like  heather  does  in  Europe,  in  the  higher 
Himalayan  regions  above  10,000  ft. 

4.  LEUCOTHOE,  D.  Don.  L,  Griffithiana,  Clarke,  is  a  shrub  of  the  Eastern 
Himalaya,  found  by  Griffith  in  Bhutan. 

5.  PIERIS,  D.  Don. 

Three  species.  P.  vUlosa,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  461 ;  Gamble  Darj.  List  51,  is 
a  small  tree  of  the  Himalaya  most  common  in  Siskim  at  elevations  over  10,000  ft.,  but 
also  found  as  far  west  as  the  Tons  river.  This  is  probably  the  kind  found  in  the 
underwood  of  the  Molta  Forest  in  Jaunsar  at  about  7500  ft.,  though  Babu  Upendranath 
Kanjilal  in  his  Flora  does  not  mention  it.  F.formosa,  D.  Don  ;  Fl.  Br.  Ind.  iii.  461 ; 
Gamble  Darj.  List  51  {Andromeda  formosa,  Wall. ;  Brandis  For.  Fl.  280) ;  Vern. 
Sheahogey  Nep.,  is  an  evergreen  tree  of  the  Gentral  and  Eastern  Himalaya  from  Kumaon 
to  Bhutan  at  rather  low  levels  and  of  Assam. 

1.  P.  ovalifolia,  D.  Don ;  FL  Br.  Ind.  iii.  460 ;  Gamble  Darj.  List  51.  Andny- 
meda  ovcUi/olia,  WalL ;  Brandis  For.  Fl.  280 ;  Kurz  For.  Fl.  ii.  92.  Vern.  Ayatta,  eilan, 
ellalf  aruTf  arwdn,  aira,  ailan,  rattankdt,  Pb. ;  Eran,  yarta,  hdrang,  Sutlej ;  Anywr^ 
Kumaon  ;  Aydr^  Hind. ;  Gashing ^  Byans ;  Anjir^  angidr,  aigiri^  ja>gguchalf  Nep. ; 
Piazay,  Bhutia ;  Kangshtor,  Lepcha. 

A  deciduous  tree.  Bark  brown,  thick,  fibrous,  peeling  off  in  long 
naxrow  strips,  deeply  cleft,  the  clefts  often  extending  spirally  round 
the  stem.  Wood  light  reddish-brown,  soft,  even-grained,  but  warps 
badly.  Annv/JiZ  rings  marked  by  slightly  larger  pores  in  the  spring 
wood.  Pores  small  in  the  spring  wood,  very  small  in  the  autumn 
wood.  Medullary  rays  fine  to  moderately  broad,  dark,  showing  as 
a  neat  silver-grain. 

Outer  Himalaya,  at  2-8000  ft.,  from  the  Indus  to  Bhutan ;  Khasia  Hills  at  3-5000 
ft. ;  hills  of  Martaban  at  3-5000  ft. ;  Kacbin  Hills  in  Upper  Burma. 

A  common  tree,  characteristic  in  the  Western  Himalaya  as  always  accompany- 
ing the  ''Ban  ^'  oak  (^Quercus  incana)  and  the  rhododendroo  on  grassy  bill  slopes,  but 
rarely  below  5000  ft.  In  Sikkim  it  is  found  at  much  lower  elevations  than  in  the 
west,  and  is  met  with  equally  in  the  S^  forests  of  the  Tista  Valley  at  2000  ft.  and 
among  the  rhododendroos  of  Tonglo  at  10,000.  It  is  a  useful  tree  on  the  slopes 
of  the  West  Himalaya,  as  helping  to  cover  the  ground  quickly  and  act  as  a  uurse 
to  deodar  where  it  has  been  planted  or  sown  or  has  come  up  naturally.  It  is  also 
useful,  as  it  is  not  eaten  by  cattle  and  can  survive  the  forest  fires.  But  its  wood 
is  of  little  or  no  value,  for  it  does  not  even  bum  well  or  make  good  charcoal,  going 
quickly  into  dust ;  it  is,  however,  even-grained,  and  cuts  nicely,  and,  if  previously  well 
seasoned,  is  capable  of  utilization  in  turning.  The  growth  is  usually  slow,  Brandis 
puts  it  at  34  rings  per  inch,  but  12  to  18  is  more  usual  in  the  west,  and  about  b  in 
Sikkim.  The  leaves  are  poisonous  to  goats ;  of  this  I  have  seen  cases,  but  J.  L. 
Stewart  says  it  only  happens  in  the  spring  months,  which  may  be  the  case,  as  such 
animals  are  only  likely  to  eat  them  at  that  time,  whea  they  are  soft  and  juicy.  M«A^<^\\. 
says  that  the  honey  from  the  flowers  is  also  poisonous.  The  \qv7q&  <^^\x\^  \x3&^  «a  ^^ 
in-ecticide. 
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»». 

H      17.    Simla,  7000  ft .41 

E  3325.    Darjeeling  Hills,  6500  ft.  (Gamble) — 

6.  ENKIANTHUS,  Lour. 

1.  E.  himalaieus,  Hook.  f.  and  Th.;  Fl.  Br.  Ind.  iii.  461;  Gamble  Darj.  List  51. 
Vern.  Chothu,  Nep. 

A  small  tree.  Bark  thin,  grey.  Wood  light  brown,  moderately 
hard,  even-grained.  Annual  rings  marked  by  a  belt  of  more 
numerous  pores  than  in  the  rest  of  the  wood,  where  they  are  very 
small,  and  joined  by  wavy,  concentric,  fine,  pale  bands.  MedvMa/ry 
rays  moderately  broad  i^d  fine. 

Sikkim  Himalaya,  at  10-12,000  ft.,  amoDg  the  rhododendrons. 

E    976.    Chumbi  Valley,  Tibet,  10,000  ft.  (Schlich). 
E  3725.    Tonglo,  Darjeeling,  10,000  ft.  (Gamble). 

7.  DIPLARCHE,  Hook.  f.  and  Th.  Two  small  shrubs  of  the  higher  Sikkim 
Himalaya,  of  no  importance. 

8.  RHODODENDRON,  Linn. 

A  genus  of  beautiful  trees  and  shrubs,  found  in  the  Himalaya  and  the  mountains 
which  connect  it  with  Burma  and  run  down  into  the  Malay  Peninsula.  One  species 
only  occurs  in  South  India  and  Ceylon.  Forty-two  Indian  species  were  described  in 
the  Fl.  Br.  Ind.,  which  chiefly  followed  the  descriptions  given,  with  beautiful  platet*^ 
in  Sir  J.  D.  Hooker's  "  Rhododendrons  of  the  Sikkim  Himalaya."  To  these  forty-two, 
two  were  added  by  Aitchison  and  Hemsley  from  the  mountains  on  the  western  border 
adjoining  Afghanistan :  these  are  R.  a/ghanicum,  Aitch.  and  Hemsl.,  and  B,  CoUetH- 
anum,  Aitch.  and  Hemsl.,  both  shrubs ;  and  one,  R.  modestumy  Hook,  f.,  has  recently 
been  added,  by  the  curious  fact  of  its  having  been  raised  among  seedlings  of  another 
species  from  seed  sent  to  Kew  from  Sikkim. 

The  genns  Rhododendron  is  divided  into  four  sections,  three  of  which  contain  each 
only  one  species  in  the  region  of  this  work,  so  that  the  greater  number,  including  the 
most  important  kinds,  belong  to  the  sub-genus  Eurhododendron,  Most  of  the  species, 
other  than  those  whose  woods  are  here  described,  are  merely  shrubs,  and  howeyer 
interesting  they  may  be  to  the  botanist  and  horticulturist,  they  are  of  but  little 
importance  in  the  forest  economy  of  India,  so  that  it  is  unnecessary  to  do  more  than 
mention  a  few  of  them.  R,  moutmainense^  Hook.  f. ;  FL  Br.  Ind.  iii.  463 ;  Kurz  For. 
Fl.  ii.  94;  Vern.  Zalatpyu,  Burm.,  is  a  tree  of  some  size,  reaching  40  ft.  in  height 
and  a  girth  of  4  ft.,  in  the  hill  forests,  especially  the  damper  ones,  of  Martaban  and 
Tenasserim  at  4-7000  ft.  In  the  Khasia  Hills  as  well  as  in  the  stunted  hill  forests 
of  the  Nattoung  range  at  7000  ft.,  is  found  R.formosum,  Wall.,  an  evergreen  shrub, 
i?.  Thomsoniy  Hook,  f.;  Fl.  Br.  Ind.  iii.  468;  Gamble  Darj.  List  52,  is  a  shrub  found  at 
11-13,000  ft.  in  the  Sikkim  Himalaya  with  beautiful  dark  crimson  flowers.  R.  Qrif- 
fithianum,  Wight;  Fl.  Br.  Ind.  iii.  468;  Gamble  Darj.  List  52  (i?.  Aucklandii,  Hook. 
f.),  is  a  tree  of  the  Sikkim  and  Bhutan  Himalaya  with  white,  pink-spotted  flowers.  In 
the  Himalaya,  chiefly  Western  and  Central,  two  small  species  are  found  on  rocks  at  high 
elevations :  viz.  R.  Anthopogon,  Don  ;  Brandis  For.  Fl.  282 ;  Vern.  Nichni,  rattankdt, 
nera,  Jhelum ;  Tazak-tiun,  Kashmir ;  Kdi  zdbdn,  morua,  tcUisay  Ravi ;  TcUisriy  Beas ; 
TcUisfar,  Kumaon ;  Fcdu,  Bhutia,  with  yellowish- white,  and  R.  lepidotum.  Wall,  (same 
reference  and  names)  with  red  flowers.  They  do  not  occur  below  10,000  ft.,  but  are 
common  above  that  elevation,  and  their  leaves  are  used  as  stimulants  in  native  medicine. 
In  the  Darjeeling  Hills,  above  6000  ft.  two  beautiful  shrubby  spjecies  are  found,  usnally 
epiphytic  and  of  some  size.  These  are  R.  DathounoBf  Hook.  f.  and  i?.  Edgeworthii, 
Hook.  f. ;  Gramble  Darj.  List  52 ;  Vern.  Gurds,  Nep.,  the  former  with  glaucous  leaves 
and  very  large  cream-coloured  scented  flowers,  the  latter  with  woolly  leaves  and  pure 
white  cinnamon-scented  flowers.  R,  nivale.  Hook.  f.  is  a  very  small  prostrate  species, 
h/ird}y  riamg  2  in.  from  the  ground,  but  noticeable  as  probably  reaching  the  lugbest 
elevation,  16^18,000  ft.,  of  any  Indian  woody  plant  (Sir  J.  D.  Hooker  says  "of  any 
*  shrub  in  the  world  "),  and  as  being  at  t\ie  sam^  tima  x^rj  \i\^>s  ^r«dl1^  with  the 
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udoiir  of  "  Eau  de  Cologne.'*  Some  of  the  Himalayan  rhododendrons  have  been  success- 
fully grown  in  the  south  of  England,  but  are  tender — the  hardy  species  are  mostly 
American  species  or  from  Asia  Minor,  like  the  commonest  one,  B.  ponticum,  Linn. 

Wood  pale  brown,  red  or  yellow,  even-grained,  smooth,  soft  or 
moderately  hard.  Pores  very  fine  or  extremely  fine,  more  numerous 
in  the  spring  wood.  Medullary  rays  fine,  generally  short,  sometimes 
with  additional  moderately  broad  ones.  The  wood  is  apt  to  warp 
and  shrink. 

1.  R.  grande,  Wight ;  Fl.  Br.  Ind.  iii.  464 ;  Gamble  Darj.  List  51.  B.  argenteumy 
Hook.  f.    Vem.  Kali  gurds,  putlinga,  Nep. ;  Etok-amat,  Lepcha. 

An  evergreen  tree.  Bark  reddish-brown,  peeling  off  in  small 
scales.  Wool  yellowish,  with  darker  heartwood,  shining,  soft,  close- 
and  even-grained.  Pores  very  small,  somewhat  more  numerous  in 
the  spring  wood,  where  they  mark  the  annual  rings.  MedvUary  rays 
of  two  sizes,  very  fine  and  very  numerous  between  fewer  short  and 
moderately  broad  rays,  dark. 

Hills  of  Sikkim,  common  on  the  outer  ranges  round  Darjeeling  and  Dumsong,  at 
6-10,000  ft. 

Orowth  slow,  27  rings  per  inch  of  radius.  The  wood  warps  less  than  that  of 
B.  arhoreum.    Flowers  pure  white,  with  a  purple  throat. 

E  372.    Tonglo,  Darjeeling,  9000  ft.  (Johnston) 39* 

2.  R.  Hodgsoni,  Hook,  f.;  Fl.  Br.  Ind.  iii.  464;  Gamble  Daij.  List  51. 

A  large  shrub.  Bark  very  thin,  light  brown,  smooth.  Wood 
yellowish-white,  moderately  hard,  close-  and  even-grained.  Anmuil 
rings  marked  by  a  line  in  the  autumn  wood.  Pores  extremely  small 
and  numerous.     Medullary  rays  extremely  fine  and  numerous. 

Eastern  Himalaya  from  Nepal  to  Bhutan,  at  10-12,000  ft.;  common  on  the 
Singalila  range  above  Darjeeling. 

Hooker  says  of  this  species  that  he  always  regards  it,  with  Abies  Webhiana,  as  the 
characteristic  plant  at  the  elevation  of  10-12,000  ft.  in  the  valleys  of  Sikkim.  The 
growth  is  exceedingly  slow,  his  specimen  showing  about  63  rings  per  inch  of  radius. 
The  wood  is  made  into  cups,  spoons  and  ladles  as  well  as  Yak  saddles,  and  the  large 
leaves  are  used  to  line  baskets  and  pack  butter.  The  flowers  are  rose-coloured  or  purplish. 

Sikkim  Himalaya — Kew  Museum  (J.  D.  Hooker), 

3.  R.  Falconeri,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  465 ;  Gamble  Darj.  List  51.  Vem. 
Kurlinga,  Nep. ;  Kegu,  kcUma,  Bhutia. 

A  moderate-sized  evergreen  tree.  Bark  reddish-brown,  peeling  off 
in  flakes ;  inner  bark  purple-red.  Wood  reddish-white,  shining  with 
a  beautiful  satiny  lustre,  takes  a  beautiful  polish,  hard,  close-  and 
even-grained.  Annual  rings  marked  by  more  numerous  pores  in 
the  spring  wood.  Pores  very  small  and  extremely  small.  MedvUary 
rays  fine  and  moderately  broad,  short.    Frequent  medullary  patches. 

Hills  of  Sikkim,  especially  the  summit  of  Tonglo,  at  10,000  ft. ;  Naga  Hills  and 
Manipur. 

A  fine  species,  with  a  straighter  bole  and  with  a  less  branching  habit  than  most 
species.  The  leaves  are  very  large,  wrinkled  and  ferruginous  beneath.  Growth  slow, 
17  rings  per  inch  of  radius.    The  wood  does  not  warp.    Flowers  cream-coloured. 

lbs. 

E  369.    Tonglo,  Darjeeling,  10,000  ft  (Johnston) 39 

4.  R.  arboreum,  Sm. ;  Fl.  Br.  Ind.  iii.  465 ;  Bedd.  Fl.  Sylv.  t.  228 ;  Brandis  For. 
Fl.  281;  Kurz  For.  Fl.  ii.  93;  Gamble  Darj.  List  51;  Trimen  Fl.  Cic^\.  m.  ^^.    B.. 

Suniceumy  Bozb.  Fl.  Ind.  ii.  409.    Vem.  6'AAan,  Hazara ;  ArddiiK]il,^c\\mi\  Mowwddl, 
henab;    Chiu,  dru,  B&ri;  jffrds,  sprek,  Sutlej;    Burans^  3a\}xiaax\  Brua,  "bT<ya%, 


434  A  MANUAL  OF  INDIAN  TIMBERS 

Kumaon ;  Tofikingf  Bydns ;  Gardns,  Dotidl ;  Bhordns,  gurds,  ghonds,  taggu,  lal  gurdsy 
Nep. ;  Etok,  Bhutia,  Lepcha ;  BUli,  Badaga ;  Foo,  Tarn. ;  ZcUatni,  Burm. ;  Ma-ratmal, 

Cingh. 

A  small  evergreen  tree.  Bark  1  in.  thick,  reddish -brown,  peeling 
off  in  small  flakes.  Wood  soft,  reddish-white  or  reddish-brown,  close- 
and  even-grained,  apt  to  warp  and  shrink.  Annual  rings  marked  by 
a  belt  of  slightly  larger  pores  in  the  spring  wood.  Pores  very  small 
and  extremely  small,  uniformly  distributed.  Medullary  rays  of  two 
classes,  few  moderately  broad,  short,  separated  by  many  fine,  regular 
ones,  the  broader,  forming  a  somewhat  indistinct  silver-grain. 

Outer  Himalaya  from  the  Indus  to  Bhutan,  at  5-11,000  ft. ;  Khasia  Hills  at  4-6000 
ft. ;  hills  of  the  Euby  Miues  District  and  of  the  Karenni  country  near  Toungoo  in 
Burma ;  hills  of  South  India,  common  in  the  Nilgiris,  Pulneys  and  Anamalais  and  the 
hills  of  Travancore;  hill  region  of  Ceylon. 

As  already  mentioned  under  Fieris  ovali/olia,  this  tree,  the  ordinary  rhododendron 
of  common  talk,  is  found,  in  the  West  Himalaya,  in  forests  of  the  "Ban"  oak  on 
grassy  lands  at  5-7000  ft.  It  also  occurs  in  thick  forest  at  high  elevations  like  the 
upper  part  of  Kedarkanta,  at  10-12,000  ft.,  where  I  have  seen  it  with  "  Kharshu  "  oak, 
silver  fir  and  small  bamboo.  In  the  Darjeeling  Hills  it  is  not  so  common,  the  ordinary 
typical  variety  being  found  on  the  drier  slopes  at  6-8000  ft.,  and  the  var.  CampbellicB 
in  nearly  pure  forest  or  with  i?.  grande,  Falconeri  and  barhatum  at  10-11,000  ft. ;  in 
the  Nilgiris  and  Ceylon  it  prefers  open  ground,  and  there  it  is  the  well-marked  round- 
leaved  var.  nilagirica.  Everywhere,  it  is  a  beautiful  tree,  but  is  scarcely  ever  straight- 
grown,  being  usually,  even  though  of  considerable  diameter,  muchr  branched  and 
wide-crowned.  Seedlings  come  up  self-sown  in  profusion,  especially  on  banks  where 
the  soil  has  been  laid  bare  as  on  road-cuttings;  but  they  are  dif^cult  to  raise  in 
nursery  and  propagate  artificially.  It  is  an  excellent  nurse  for  deodar  plantations  on 
grass  land  where  it  occurs.  The  flowers  are  usually  crimson,  but  may  vary  through 
different  shades  to  white. 

The  wood  is  scarcely  used  except  as  fuel,  and  on  its  value  as  firewood  there  are 
different  opinions,  some  considering  it  not  good,  others  liking  it  much.  It  is  apt 
to  smoulder  instead  of  burning  with  a  flame.  As  charcoal,  it  is  not  good.  I  never 
saw  it  used  in  building,  though  1  have  experience  of  it  in  such  widely  separated 
places  as  Simla,\Chakrata,  Mussoorie,  Darjeeling,  the  Nilgiris  and  Newera  EUia.  It  is, 
however,  used  for  plates  and  dishes,  for  "  kukri "  handles,  and  Beddome  says  it  is  used 
for  gunstocks,  but  this  is  doubtful,  as  few  such  are  manufactured  in  S.  India.  The 
growth  is  slow :  Brandis  says  14  rings  per  inch,  while  the  specimens  examined  varied 
from  12  rings  in  the  West  Himalaya  and  the  Nilgiris  to  as  mauy  as  36  in  Sikkim. 
The  wood  warps  badly  and  shrinks  in  seasoning.  The  flowers  are  used  in  Buddhist 
temples;  they  are  eaten  and  made  into  jelly  at  Simla.  The  average  weight  of  the 
wood  seems  to  be  about  40  lbs.  per  cubic  foot. 

The  leaves  are  often  badly  attacked  by  an  orange-coloured  fungus,  Chrysomyxa 
himalayensis,  Barcl.  ^^ 

H3171.    Dungagalli,  Hazara,  7000  ft.  (Wild) — 

H  14,  73.     Simla  Forests,  7000  ft 45 

E  383, 2388, 3706.  Tonglo,  Darjeeling,  10,000  ft.  (Johnston  and  Gamble)  39 
These  three  are  var.  Camphellice, 

W  3881,  4097.    Gotacamund,  Nilgiris,  7000  ft.  (Gamble)       ...    35 
These  two  are  var.  nUagirica. 
Nordlinger's  Sections,  vol.  8  (Tab.  IX.  3). 

5.  R.  eampanulatum,  Don ;  Fl.  Br.  Ind.  iii.  466 ;  Brandis  For.  Fl.  281.  Vern. 
Oaggar,  yurmi,  Kashmir ;  Sarugar,  shinwcda^  Ravi ;  Shargar,  Beas ;  SJiengra,  Pangi ; 
Simrung,  Sutlej  ;  Simris,  Tehri ;  Chimul,  Kumaon ;  Chertalaf  teotosa,  Nep. 

An  evergreen  shrub.   Bark  thin,  cinnamon-coloured  or  grey,  smooth, 

peeling  off  in  thin  papery  flakes.    Wood  light  pinkish-red,  moderately 

bard.     Annual  rings  distinctly  marked  by  more  numerous  pores  in 

the  spring  wood.      Pores  very  small    and  extremely  small,  very 

numerous,    MedvZlary  rays  very  ftne,  vet^  ^otVi. 
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Inner  Himalaya  from  the  Indus  to  Nepal,  between  9500  and  14,000  ft;  outer 
ranges  on  high  mountains  such  as  the  Ghor,  Chansil  and  Kedarkanta;  Sikkim  at 
11,000  ft.  (Clarke). 

This  is  a  large  lilac-flowered  shrub,  extensively  gregarious  on  high  peaks  and  at 
the  upper  limit  of  tree-vegetation,  most  difficult  to  penetrate.  The  leaves  are  said  to 
be  poisonous,  but  they  are  very  leathery  and  tough,  so  that  cattle,  in  all  probability, 
rarely  touch  them.  J.  L.  Stewart  says  the  smoke  of  the  burning  leaves  is  very  acrid 
and  irritant.  Growth  moderate  to  slow :  the  specimens  examined  show  28  rings  per 
inch  of  radius ;  while  Aikin  with  Wallich's  specimens  found  8*4  rings  per  inch,  very 
distinctly  marked. 

Ibfl. 

H    121.    Jalari  Pass,  Seoraj,  Kulu,  10,000  ft.  (Stenhouse)  ...  39 

H    128.    Rotang  Pass,  Kulu,  13,000  ft.  (Stenhouse)      .  .        .        .  — 

H4775.    Rikshin,  Tehri-Garhwal,  10,000  ft.  (Gamble) .  ...  39 
Sikkim  Himalaya — Kew  Museum  (J.  D.  Hooker). 

6.  R.  fUlgens,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  466 ;  Gamble  Daij.  List  51.  Vem. 
CTiimal,  Kep. 

A  small  tree  or  large  shrub.  Wood  grey,  darker  in  the  centre, 
moderately  hard,  even-grained.  AnmboZ  rings  marked  by  more 
porous  wood  at  the  inner  edge.  Pores  extremely  small  and  numerous. 
MedvZlary  rays  short,  fine,  very  numerous. 

Sikkim  Himalaya,  at  12-14,000  ft. 

A  fine  crimson-flowered  shrub,  leaves  brown-felted  beneath,  common  about 
Sanddkpho  and  more  or  less  gregarious.    Growth  slow,  25  rings  per  inch  of  radius. 

lbs. 
E  2957.    Sandtikpho,  Darjeeling,  12,000  ft.  (Gamble)    ....    36 

7.  R.  WightU,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  467 ;  Gamble  Darj.  List  62. 

A  small  shrubby  tree.  Bark  extremely  thin,  cinnamon-red, 
peeling  off  in  papery  flakes.  Wood  light  yellowish- white,  moderately 
hard,  very  close-  and  even-grained.  Pores  very  small,  rather  scanty. 
Medullary  rays  red,  very  fine,  short. 

East  Nepal  and  Sikkim  at  11-14,000  ft.,  abundant  in  wooded  valleys  and  on  spurs. 
The  flowers  are  yellow  with  a  crimson  throat  and  spots. 
Sikkim  Himalaya,  14,000  ft. — Kew  Museum  (J.  D.  Hooker). 

3.  R.  campylocappum.  Hook.  f. ;  Fl.  Br.  Ind.  iii.  467. 
A  shrub.     Bark  very  thin,  light  brown,  peeling  off  in  thin  papery 
flakes.     Wood  light  yellow,  moderately  hard,  close-  and  even-grained. 
Pores  extremely  small  and  numerous.     MedvZlary  rays  fine,  short. 

East  Nepal  and  Sikkim,  at  11-14,000  ft.,  in  rocky  valleys  and  on  open  spurs. 
The  flowers  are  of  a  pale  sulphur  colour  and  the  bush  has  a  resinous  scent. 
Sikkim  Himalaya — Kew  Museum  (J.  D.  Hooker). 

9.  R.  barbatum.  Wall. ;  Fl.  Br.  Ind.  iii.  458 ;  Gamble  Darj.  List  52.  Vem. 
Ourds,  chimaly  Nep. ;  K^u,  Bhutia. 

A  small  evergreen  tree.  Wood  light  pinkish-red,  shining.  Annual 
rings  marked  by  a  belt  of  more  numerous  and  larger  pores.  Pores 
very  small  and  extremely  small.  Medullary  rays  fine  and  very  fine, 
numerous. 

Eastern  Himalaya,  at  8-11,000  ft. ;  common  on  Mount  Tonglo  with  H.  arhorewn. 
Growth  slow,  35  rings  per  inch  of  radius.     Flowers  deep  crimson. 

lbs. 

E  375.     Tonglo,  Darjeeling,  10,000  ft.  (Johnston) 39 

10.  R.  Maddeni,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  472 ;  GamU©  "Da.TV  lA^^  ^"1. 

A  ahruh.    Bark  pale  purplish-red,  peeling  off  in  'papet'j  ^^%%  «uxA 
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leaving  a  dark  under-surface.     Wood  light  brown,  moderately  hard, 

close-   and  even-grained.      Pores  extremely  small    and    numerous. 

Medullary  rays  brown,  fine,  very  numerous. 

Sikkim  and  Bhutan  Himalaya,  at  6-7000  ft.  This  species  is  rare :  it  has  large 
white  flowers. 

Sikkim  Himalaya — Kew  Museum  (J.  D.  Hooker). 

11.  R.  einnabarlnum,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  474 ;  Gamhle  Darj.  List  52. 
Vem.  Bulu^  Nep. ;  Kema  kechoong,  Lepcha. 

A  large  shrub.     Bark  thin,  reddish-grey.     Wood  light  greyish- 

or  yellowish-white,  moderately  hard,  even-grained,  warps.     Anmud 

rings  not  visible.     Pores  extremely  small.    Medullary  rays  short, 

fine,  very  numerous. 

Sikkim  Himalaya  ahove  12,000  ft. 

The  leaves  are  poisonous  and  the  smoke  of  the  wood  causes  inflammation  of  the 

face  and  eyes,  according  to  Hooker.    Flowers  scarlet. 

lbs. 
E  2958.    Sandtikpho,  Darjeeling,  12,000  ft.  (Gamhle)    ....    42 
Sikkim  Himalaya,  12,000  ft. — Kew  Museum  (J.  D.  Hooker). 

ordeb  lxiv.  efacbidils;. 

An  Order  of  plants,  closely  allied  to  Ericacece,  of  which  nearly  all  the  species  are 
Australian.  Only  one  species  of  the  Order  extends  as  far  north  as  Tenasserim: 
Leucopogon  malayanus,  Jack ;  Fl.  Br.  Ind.  iii.  477 ;  Kurz  For.  Fl.  ii.  95,  an  evergreen^ 
small,  rigid  shrub.  The  wood  of  an  Australian  species  in  Nordlinger's  Sections,  yoL  6, 
is  very  Uke  that  of  some  Rhododendrons,  having  very  small,  very  numerous,  evenly 
distributed  pores ;  and  medullary  rays  of  two  classes,  few  moderately  broad ,  with 
many  very  fine  between. 

Order  LXV.    PLUMBAGINEiE. 

An  Order  of  herbaceous  or  shrubby  plants,  many  of  which  affect  dry  sandy  country. 
Only  two  genera,  however,  seem  to  be  worthy  of  mention  here,  and  one  of  them,  Yogelia, 
contains  only  one  species,  F.  indica,  Gibs.;  Fl.  Br.  Ind.  iii.  481,  a  small  shrub  of 
Western  India,  common  at  Mount  Abu. 

1.  ^GIALITIS,  R.  Br. 

1.  IE.  rotundifolia,  Roxb.  Fl.  Ind.  ii.  Ill ;  Fl.  Br.  Ind.  iii.  479.  ^.  annulaia, 
Kurz  For.  FL  ii.  96. 

An  evergreen  shrub  or  **treelet."  Bark  grey,  soft,  lenticellate. 
Wood  soft,  spongy,  with  a  structure  outwardly  resembling  that  of  a 
monocotyledonous  plant,  consisting  of  soft  cellular  tissue,  studded 
with  scattered  small  patches  of  pore-bearing  wood.  These  contain 
each  a  single  radial  line  of  pores  in  ordinary  cellular  tissue.  The 
soft  tissue  consists  of  large  nbrous  stellate  cells  of  very  interesting 
character. 

Tidal  forests  of  the  Sundarbans,  Chittagong,  Arracan,  Burma  and  the  Andaman 
Islands. 

A  curious  plant,  like  a  miniature  tree,  but  with  conical  stem  and  large  leaves  with 
a  dilated  petiole. 

E  3644.    Sundarbans  (Gamble). 
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Order  LXVI.    MYBSINILS;. 

Contains  ten  genera  of  Indian  trees,  shrubs  or  climbers,  belonging  to  the  following 
Tribes : — 

Tribe  I.  Masseae     ....    Massa. 

„    n.  Eumyrsineffi     .        .        .    Myrsine,  Embelia,  Ardisia,  Pimelandra, 

Antistrophe,  Hymenandra,  Amblyan- 
thus,  ^giceras. 
„  III.  Theophrastese  •        .        .    Eeptonia. 

The  Order  is  not  an  important  one,  still,  the  gregarious  shrubby  growth,  resembling 
that  of  Hazel  in  England,  which  characterizes  M(B8a  Chisia  in  the  Daijeeling  Hills, 
makes  it  of  interest  sylviculturally ;  JEgiceras  has  one  of  the  best  and  hardest  of  the 
woods  of  the  *'  Mangrove  ^'  forests ;  and  Eeptonia  is  a  valuable  shrub  of  the  driest  part 
of  the  Punjab.  The  leaves  of  several  of  the  species  are  characterized  by  resinous  glands ; 
and  these  occur  sometimes  again  in  the  wood.  Jacquinia  ruscifolia^  Jacq.  is  not 
uncommon  in  gardens  in  Madras. 

Wood  compact,  close-grained.  Pores  very  small  or  extremely  small, 
often  in  groups  or  radial  or  oblique  lines.  MeduMary  rays  distant, 
fine  to  broad,  more  often  broad.  Resin  ducts  frequent,  sometimes 
among  the  wood-cells,  sometimes  in  the  rays.  The  woods  of  this 
family  are  curious  and  interesting  in  their  microscopic  structure^  and 
clearly  deserve  special  study.  In  a  section  of  a  Jacquinia  (Nordlinger's 
Sections,  vol.  6),  the  medullary  rays  branch  outwards,  a  very  unusual 
character.     The  resin-cells,  of  various  shapes,  are  also  strange, 

1.  MiESA,  Forsk. 

Eleven  species,  trees  or  shrubs.  An  interesting  genus,  mostly  of  undershmbs  of 
thick  forest  or  of  small  trees  which  come  up  on  clearings  or  after  temporary  cultivation. 
M.  ramentacea,  A.  DC  ;  Fl.  Br.  Ind.  iii.  508 ;  Kurz  For.  Fl.  ii.  99  (^Bceobotrys  ramentacea 
and  glabra,  Roxb.  Fl.  Ind.  558,  560),  is  an  evergreen  tree  of  the  forests  on  the  hills  of 
Chittagong  and  Burma,  the  Andamans  and  Nicobars,  chiefly  on  old  temporary  cultiva- 
tion or  "  pooDzohs,"  said  by  Kurz  to  have  a  "  pale  brown  or  brown,  rather  heavy,  close- 
*  grained,  brittle  "  wood.  M.  andamanica,  Kurz  For.  Fl.  575 ;  Fl.  Br.  Ind.  iii.  508,  is  an 
evergreen  small  tree  of  the  Andamans.  M.  paniculata,  A.  DC ;  Fl.  Br.  Ind.  iii.  509 ; 
Kurz  For.  Fl.  ii.  99,  is  an  evergreen  shrub  of  Sylhet,  also  found  in  Tavoy  and  Tenasserim. 
M.  dubia.  Wall. ;  Fl.  Br.  Ind.  iii.  510 ;  Talbot  Bomb.  List  117,  is  a  shrub  of  the  ever- 
green forests  of  the  Konkan,  Kanara,  Malabar  and  Mysore.  M.  argenteoj  Wall. ;  Fl. 
Br.  Ind.  iii.  510;  Brandis  For.  Fl.  283;  Yern.  Fhusera,  gogsa,  N.-W.  Provinces, 
is  a  large  shrub  of  the  Central  Himalaya  from  the  Ganges  to  Sikkim,  at  3-7000  ft., 
with  a  white  edible  berry.  M,  mollis,  A.  DO ;  Fl.  Br.  Ind.  510  (if.  mollissima,  Kurz 
For.  Fl.  ii.  100),  is  an  evergreen  shrub  of  the  tropical  forests  of  Burma  extending  to 
the  Shan  Hills;  and  M.  muscosa,  Kurz  For.  Fl.  ii.  100;  Fl.  Br.  Ind.  iii.  511,  is  found 
in  the  region  between  Burma  and  Assam,  about  the  Patkoye  range. 

Wood  light  brown,  soft.  Pores  small,  scanty,  sometimes  in  short 
radial  lines,  often  filled  with  resin.  Medullary  rays  usually  fine, 
numerous. 

1.  M.  rugosa,  Clarke;  Fl.  Br.  Ind.  iii.  508 ;  Gamble  Darj.  List  52. 

A  large  shrub  or  small  tree.  Bark  thin,  resinous,  reddish-brown. 
Wood  soft,  light  brown.  Pores  small,  scanty,  some  resinous  and  these 
chiefly  in  the  outer  sapwood.  Anrnud  rings  marked  by  a  dark  line. 
Meduilavy  rays  fine,  very  numerous. 

Eastern  Himalaya,  in  Sikkim  and  Bhutan,  at  5-7000  it. 
E  3669.    i^a^a,  i?niisi2  BiiuteD,  6000  ft.  (Gamble). 
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2.  M.  Chisia,  Dod  ;  Fl.  Br.  Ind.  iii.  509 ;  Gamble  Darj.  List  52.  Vem.  BUauniy 
Nep. ;  Furmo,  Lepcha. 

An  evergreen  gregarious  shrub  or  small  tree.  Bark  thin,  reddish- 
brown.  Wood  light  brown,  soft.  Pores  small,  scanty,  uniformly 
distributed.     Medullary  rays  moderately  broad,  numerous. 

Eastern  Himalaya,  from  Nepal  to  Bhutan,  at  4-6000  ft. ;  Khasia  Hills  at  3-5000  ft. 

This  shrub  is  very  common  over  large  areas  of  country  in  the  Daijeeling  Hills, 
coming  up  gregariously  on  hill  slopes  which  have  at  one  time  or  another  been  cultivated 
and  then  abandoned.  How  far  it  might  be  useful  as  giving  a  coppice  growth  fit  to 
afford  fuel,  I  cannot  say,  as  the  question  has  not,  that  \  know  of,  been  raised ;  but  in 
affording  protection  to  planted  trees  of  more  valuable  timber,  put  out  in  lines  or  in 
patches  cut  in  the  shrubby  growth,  I  can  imagine  nothing  better.  The  growth  is 
fairly  fast,  6  rings  per  inch  of  radius. 

E  2389.    Tukdah  Forest,  Darjeeling,  6000  ft.  (Gamble). 

3.  M.  indiea,  Wall. ;  Fl.  Br.  Ind.  iii.  509;  Bedd.  Fl.  Sylv.  cxxxvii. ;  Brandis  For. 
Fl.  285 ;  Kurz  For.  Fl.  ii.  99 ;  Gamble  Darj.  List  52 ;  Talbot  Bomb.  List  117 ;  Trimen 
Fl.  Ceyl.  iii.  67.  Bceobotrys  indiea  and  nemorcUiSj  Roxb.  Fl.  Ind.  i.  557-9.  Vem. 
Kalais,  Ghirhwal ;  Nanapadhera,  Kumaon ;  Atkif  Bombay ;  Bilauni,  Nep. ;  FurmOf 
Lepcha ;  Phudupjoh,  Mechi ;  Ramjani,  Beng. ;  Tamomhan^  Magh ;  Kirithi,  Travancore 
Hills ;  Mator-himbiyc^  Gingh. 

An  evergreen  shrub  or  small'tree.  Bark  thin,  reddish-brown,  with 
frequent  reddish  lenticels,  somewhat  horizontally  arranged.  Wood 
brownish- white,  soft.  Pores  small,  scanty  and  often  in  strings  of  2  to 
4.    Medullary  rays  fine,  numerous. 

Throughout  India :  in  the  Lower  Himalaya  from  the  Jumna  eastward ;  Eastern 
Bengal  and  Burma  up  to  3000  ft. ;  occasional  in  Gentral  India,  Orissa  and  the  Circars ; 
in  shady  places  in  the  Deccan  and  Camatic ;  South  and  West  India,  common ; 
Ceylon,  up  to  6000  ft.,  usually  in  valleys  and  ravines  in  forest  undergrowth. 

A  very  common  plant  and  widespread,  but,  just  as  M,  Chisia  prefers  open  hillsides, 
so  in  Sikkim  this  species  prefers  shady  ravines.  Elsewhere,  also,  I  have  always  seen 
it  only  in  such  places,  though  C.  B.  Clarke,  whose  experience  is  undoubted,  says  in  **  FL 
Br.  Ind."  that  it  grows  on  lands  gone  out  of  cultivation  like  M.  Chisia  and  M,  Tnacrophylla, 

W  3762.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

4.  M.  macrophylla.  Wall. ;  Fl.  Br.  Ind.  iii.  570 ;  Gamble  Darj.  List  52.  Vem. 
Bogotif  Nep. ;  Tugom^  Lepcha. 

A  small  tree.     Bark  thin,  rough  with  longitudinal .  narrow  clefts, 

resinous  when  cut.     Wood  light  brown,  moderately  hard.     Pores  small, 

scanty,  often  in  short  radial  lines,  those  in  the  sapwood  filled  with 

yellow  resin.    Medullary  rays  fine  to  moderately  broad,  numerous. 

Eastern  Himalaya,  from  Nepal  to  Bhutan,  common  in  second-growth  forest  and  old 
cultivated  lands. 

E  3670.     Kalimpting,  British  Bhutan,  4000  ft.  (Gamble). 

2.  MYRSINE,  Linn. 
Three  species. 

t,  M.  aMcana,  Linn. ;  Fl.  Br.  Ind.  iii.  511 ;  Brandis  For.  Fl.  280.  Yem.  Behrang, 
kakhum,  kokhuri,  karuk^gugvlyjutru^  chachri^pratshtiybranchUfkhushinfPdpi'i,  banddni, 
b(7is{n,  atuljan,  Pb. ;  Chitring,  Sutlej ;  Guvaini,  pahari  cha^  diupra,  Hind. ;  Dantvanf 
Jaunsar ;  Ohari,  Kumaon ;  Jhiun,  rikhdalmi,  Garhwal ;  Jasun^  Dotial. 

A  small  evergreen  shrub.     Bark  thin,  dark  brown   with  large 
lenticels.      Wood  light    brown,   moderately   hard.     Pores  extremely 
small,  scattered  or  in  short  radial  Wnea^Vy^tw^^w  the  distant,  moderately 
broad  onedidlai^  ixiys,  which  conlam  msjvj  t^^\ii-e.^\^^. 
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Afghanistan,  Salt  Range  and  Outer  Himalaya  as  far  east  as  Nepal.    Also  in  S.  Africa. 

The  fruit  is  used  as  an  anthelmintic,  sold  under  the  name  of  Bebrang,  and  often 
used  as  a  substitute  for  that  of  Samara  Bibes,  The  shrub  prefers  shady  places  in 
the  drier  forests  like  those  of  '*  Ban  "  oak  and  rhododendron. 

lbs, 

H2829.    Simla,  6000  ft.  (Gamble) 49 

Nordlinger's  Sections,  vol.  6  {M,  retusa,  Ait.). 

2.  M.  semiserpata,  Wall. ;  Fl.  Br.  Ind.  iii.  511 ;  Brandis  For.  FI.  285 ;  Kurz 
For.  Fl.  ii.  105 ;  Gamble  Darj.  List  52.  Vero.  Fariuanaj  kungkung,  gogsa^  hamora, 
gaunta.  Hind. ;  Chupra,  Garhwal ;  Gaderi,  gaunt,  Kumaon ;  Bilsi,  heresi,  kalikathay 
hilauni,  Nep. ;  Tungcheang,  Lepcha. 

A  shrub,  small  or  middling  sized  tree.  Bark  ash-coloured,  dark, 
nearly  black,  with  prominent  dots.  Wood  red,  hard.  Pores  extremely 
small,  in  small  patches  between  the  distant,  broad  medullary  rays. 

Outer  Himalaya  from  the  Beas  to  Bhutan,  at  3-9000  ft. ;  Khasia  Hills  at  3-5000  ft. ; 
Nattoung  Hills  of  Martaban  at  6-7500  ft. 

Wallich  says  the  wood  is  chocolate-coloured,  heavy,  hard,  handsome  and  used  in 

Nepal  for  carpenters'  work.    It  splits  rather  and  is  usually  too  small  for  anything 

but  firewood. 

iba. 

H  2830.    The  Glen,  Simla,  6000  ft.  (Gamble) 51 

E  3322.    Darjeeling,  6500  ft.  (Gamble) — 

a  M.  capitellata.  Wall.;  Fl.  Br.  Ind.  iii.  512;  Brandis  For.  Fl.  286;  Gamble 
Darj.  List  52;  Talbot  Bomb.  List  117;  Trimen  Fl.  Ceyl.  iii.  68.  M.  Wightiana, 
Wall. ;  Bedd.  Fl.  Sylv.  t.  234.  M.  avenis,  A.  DC ;  Kurz  For.  Fl.  ii.  105.  Vem. 
Phalamkat,  Nep. ;  Kokili,  Badaga. 

A  small  tree.  Bark  J  in.  thick,  grey,  smooth.  Wood  moderately 
hard,  grey.  Pores  small,  rather  scanty,  isolated  or  in  short  radial 
lines  between  the  distant  broad  medullary  rays.  These  latter  are 
also  characterized  by  occasional  red  or  yellow  spots,  which  are 
apparently  resin-cells  and  are  not  seen  in  the  ciellular  tissue  containing 
the  pores  which  comes  between  the  rays.     Wood-cells  large,  prominent. 

Central  aod  Eastern  Himalaya,  up  to  4000  ft. ;  Assam  and  the  Khasia  Hills ;  drier 
hill  forests  of  Martaban  in  Burma  at  4-7000  ft.,  a  variety  {M,  lucida^  Wall.)  in  the 
Eng  forests  of  Prome;  hills  of  South  India  from  North  Kanara  down,  chiefly  at 
6-7000  ft.,  common  in  Nilgiri  sholas;  hill  region  of  Ceylon. 

This  tree  resembles  a  holly,  and  is  very  variable.  Beddome  says  the  wood  is  hard 
and  durable.  Wallich  gives  W  =  22  lbs.,  but  the  specimens  here  described  are  heavier. 
Fruit  edible. 

lbs. 

E    3663.    Dumsong,  Darjeeling,  5000  ft.  (Gamble)        .        .        .        .    — 
W  3747.     Coonoor,  Nilgiris,  6000  ft.  „  .         .        .        .    — 

W  4181.    Fairlawus,  Ootacamund,  7000  ft.      „  ....    48 

The  two  last  are  var.  lanceolata,  Wall.,  and  have  narrower  medullary  rays. 

3.  EMBELIA,  Burm. 

About  14  species  of  erect  or  climbing  shrubs,  most  of  which  are  found  in  Eastern 
Bengal,  Burma  or  South  India.  E.  parviflm^a.  Wall. ;  Fl.  Br.  Ind.  iii.  515  ;  Kurz  For. 
FL  ii.  104,  is  a  climbing  shrub  of  the  Khasia  Hills  and  of  Upper  Burma ;  where  also, 
in  the  Shan  Hills,  is  found  E,  furfuracea.  Coll.  and  Hemsl.  E,  Qamhiei,  Kurz ;  Fl. 
Br.  Ind.  iii.  516 ;  Gamble  Darj.  List  53 ;  Vem.  Amiliy  Nep. ;  Monkyourik,  Lepcha,  is 
a  common  climber  of  the  Darjeeling  forests  at  6-8000  ft.  with  thick  spongy  bark  and 
soft  wood  with  large  pores  and  very  broad  medullary  rays.  Its  leaves  are  eaten  by  hill- 
men.  Haines,  quoted  in  "  Darjeeling  Working  Plan,"  1893,  p.  59,  says  it  is  one  of  the 
most  injurious  climbers  in  the  hill  forests,  having  dense  persistent  foliage  aod '^ti^»J^<5j^^ 
branches.    E,  vestita,  Roxb.  and  E.  nutans,  Wall.,  are  cWmYmi^  «JtLT\3}o^  o^  KAs».\si. 

Except  jR  robusta  aJl  those  examined  are  cVmViet^  V\>;Jcl  ^  ^>xc\ss^^ 


440  A  MANUAL  OF   INDIAN  TIMBERS 

and  interesting  structure.  Bark  lentieellate.  Wood  usually  brown. 
Pores  small  in  E,  rohwsta,  large  in  the  rest.  MedvZlary  rays  broad 
to  extremely  broad. 

1.  E.  Ribes,  Burm.;  FI.  Br.  Tnd.  iii.  513;  Roxb.  Fl.  lod.  i.  586;  Bedd.  Fl.  SyU. 
cxxxviii. ;  Brandis  For.  Fl.  284 ;  Kurz  For.  Fl.  ii.  101 ;  Gamble  Darj.  List  53 ;  Talbot 
Bomb.  List  117  ;  Trimen  Fl.  Ceyl.  iii.  69.  VerD.  Bebrang,  Sylhet ;  Himalchiriy  Nep. ; 
Bhringdi,  Melgh^t ;   Waiwarufig,  harkunnie,  Bombay ;   Wel-embilla,  Ciugh. 

A  large  scandent  shrub.  Bark  \  in.  thick,  brown,  rough  with 
conical  hard  protuberances.  Wood  light  brown,  porous.  Pores 
variable,  large  to  small,  the  large  ones  sometimes  in  concentric  rings. 
Medullary  rays  broad. 

Throughout  the  greater  part  of  India :  Central  and  Eastern  Himalaya,  Assam  and 
Burma ;  Western  and  Southern  India  and  Ceylon ;  in  evergreen  forests. 
The  berries  are  used  as  an  anthelmintic  and  to  adulterate  black  pepper. 

W  3751.    Lamb's  Rock  Shola,  Nilgiris,  6000  ft.  (Gamble). 

2.  E.  floribunda,  Wall. ;  Fl.  Br.  Ind.  iii.  614 ;  Kurz  For.  Fl.  ii.  102  (in  part)  ; 
Gamble  Darj.  List  63.    Vern.  Himalchiri,  Nep. ;  Fayong,  Lepcha. 

A  large  climber.  Bark  rough,  tubercled.  Wood  pinkish-white. 
Pores  large,  more  regular  in  size  than  in  E.  Bibes,  sometimes  sub- 
divided and  often  in  concentric  lines.     Medullary  rays  very  broad. 

Eastern  Himalaya,  from  Nepal  to  Bhutan,  at  4-7000  ft.,  very  common  about 
Darjeeling ;  Nattoung  hills  of  Martaban  at  6-7200  ft. 

E  3294.     Sepoydura,  Darjeeling,  6000  ft.  (Gamble). 

3.  E.  PObusta,  Roxb.  Fl.  Ind.  i.  587  ;  Fl.  Br.  Ind.  iii.  515 ;  Bedd.  Fl.  Sylv.  cxxxvii. ; 
Brandis  For.  Fl.  284 ;  Kurz  For.  FI.  ii.  102 ;  Gamble  Darj.  List  53 ;  Talbot  Bomb. 
List  117 ;  Trimen  FI.  Ceyl.  iii.  70.  Vern.  Gaiay  Dehra  Ddn  ;  Amti,  harhatti,  hyebering^ 
Bombay ;  Beh^aiig,  Oudh ;  KopadalUy  Gondi ;  BharangeU,  Kurku ;  Kalay  hogoH,  Nep. ; 
-dLmJa^i,  Mar. ;  Bahriy  Monghyr ;  Mata  sura,  Sonthal;  Nuninunika,  Uriya;  Satudi, 
Khond ;  Eikmwenwhy  Burm. 

A  large  shrub  or  small  tree.  Bark  J  in.  thick,  brown,  with  hori- 
zontal cracks.  Wood  reddish.  Pores  small,  often  in  groups  or  short 
radial  lineSi  Medullary  rays  extremely  broad  to  broad,  with  yellow, 
apparently  resinous  spots  within  them,  as  in  Myrsine  capitellata. 

Almost  throughout  India :  in  the  sub-Himalayan  tract  from  the  Jumna  eastwards, 
Bengal,  Behar,  Western  India,  Burma  and  Ceylon,  usually  in  deciduous  forest. 

Ibft. 

0  2478.     Gonda,  Oudh 37 

C  3438.     Ramundag  Reserve,  Palamow  (Gamble) — 

C  3528.    Khurdha  Forests,  Orissa  (Gamble) — 

4.  E.  Nagushia,  Don ;  Fl.  Br.  Ind.  iii.  516 ;  Gamble  For.  Fl.  53.  Vern.  Amilpati, 
Nep. 

A  climbing  shrub.  Bark  brown,  with  prominent  lenticels.  Wood 
yellowish- white,  moderately  hard.  Poises  moderate-sized,  more  nume- 
rous in  the  inner  part  of  each  annual  ring.  Medullary  rays  moderately 
broad  to  broad,  short,  well  defined. 

Eastern  Himalaya  at  3-6000  ft. 
The  leaves  are  eaten  by  hillmen. 

E  3302.    Tukdah,  Darjeeling,  5000  ft.  (Gamble). 

5.  E.  viPidlflora,  Scheflf. ;  Fl.  Br.  Ind.  iii.  516  ;  Trimen  Fl.  Ceyl.  iii.  70.  Samara 
viridtflora,  Bedd.  Fl.  Sylv.  cxxxviii. 

A  large  scandent  shrub.     Bark  \  in.  thick,  light  brown,  studded 
with  corky  lenticels.     Wood  reddish-w\iite,  ^otou^,    Potca  \kc^  qy 
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moderate-sized,  often  subdivided,  often  resinous,  the  larger  ones,  which 

are  usually  single,  in  concentric  rings,  three  in  a  row  between  the 

medullary  rays,  the  others  scattered  between  them.    Medullary  rays 

broad,  scattered. 

South  India,  in  the  hills  of  the  Deccan,  Nilgiris,  etc.,  at  2-5000  ft.,  common ;  hill 
region  of  Ceylon  4-6000  ft. 

W  3758.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

4.  ARDISIA,  Swartz. 

About  40  species,  small  trees,  shrubs  or  undershrubs,  many  of  them  scarce,  few  of 
any  interest  to  the  forester.  With  the  exception  of  A,  humilis,  which  extends  as  far 
west  as  the  Dehra  Dun,  they  are  all  plants  of  the  moist  forests  of  Bengal,  Assam, 
Burma,  South  India  and  Ceylon.  A,  colorata,  Roxb. ;  Fl.  Br.  Ind.  iiL  520  {A,  anceps. 
Wall. ;  Kurz  For.  Fl.  ii.  107),  is  a  small  evergreen  tree  of  the  forests  of  Assam,  Cachar, 
Chittagong  and  Burma.  A,  neriifolia.  Wall. ;  Fl.  Br.  Ind.  iii.  522  ;  Kurz  For.  Fi.  108 ; 
Gamble  Darj.  List  53  (^A,  floribunda,  Wall. ;  Brandis  For.  Fl.  287),  is  a  shrub  or  small 
tree  of  the  Central  and  Eastern  Himalaya  from  Garhwal  to  Bhutan,  Assam,  the  Khasia 
HUls  and  Burma.  A.  Wallichii,  A.  DC ;  Fl.  Br.  Ind.  iii.  528 ;  Kurz  For.  Fl.  ii.  112 ; 
Vern.  Kyetmaok,  Burm.,  is  an  evergreen  shrub,  common  in  the  forests  of  Burma  and 
nearly  resembling  A,  humilis.  A,  pauciflora,  fleyne ;  Fl.  Br.  Ind.  iii.  529 ;  Bedd.  Fl. 
Sylv.  cxxxviii. ;  Trimen  Fl.  Ceyl.  iii.  73,  is  a  large  shrub  or  small  tree  of  the  imdergrowth 
of  the  forests  of  the  Western  Ghats  and  Ceylon. 

Wood  moderately  hard.  Pares  small,  usually  in  radial  lines. 
MeduUary  rays  broad. 

1.  A,  panieulata,  Roxb.  Fl.  Ind.  i.  580 ;  Fl.  Br.  Ind.  iii.  519 ;  Kurz  For.  Fl.  ii.  107. 

A  small  tree  with  handsome  pink  flowers.  Bark  thin,  greyish- 
brown.  Wood  pinkish-white,  moderately  hard.  Pores  small,  in 
radial  lines.     MeduUary  rays  short,  broad,  wavy. 

Assam,  the  Khasia  Hills  and  Eastern  Bengal  down  to  Chittagong. 

E  3367.    Kasalong  Keserve,  Chittagong  (Gamble). 

2.  A.  maCPOearpa,  Wall. ;  Fl.  Br.  Ind.  iii.  524 ;  Gamble  Darj.  List  53.  Vern. 
Chainlani,  Nep. ;  Denyok,  Lepcha. 

A  small   erect  single-stemmed   shrub.     Wood  white,  moderately 

hard.     Pores  extremely  small.     Medullary  rays  short,  broad. 

Eastern  Himalaya  from  Nepal  to  Bhutan,  a  very  common  plant  in  the  Darjeeling 
forests  at  4-8000  ft. 

Has  white  wax-like  flowers  and  bright  red  berries,  ripening  in  winter. 

E  3315.    Pugramgbong,  Darjeeling,  6000  ft.  (Gamble). 

3.  A.  involucpata,  Kurz ;  Fl.  Br.  Ind.  iii.  528 ;  Gamble  Darj.  List  53.  Vern. 
Chamlani,  Nep. ;  Denyok,  Lepcha. 

A  large  handsome  shrub.  Bark  yellow,  corky.  Wood  pinkish- 
white,  moderately  hard.  Pores  small,  scanty.  MedvUary  rays  broad, 
short,  wavy. 

Eastern  Himalaya,  in  the  lower  valleys  and  Terai  evergreen  forests  of  Sikkim. 

E  3350.     Sivoke  Hills,  Darjeeling,  1500  ft.  (Gamble). 

4.  A.  humilis,  Vahl ;  Fl.  Br.  Ind.  iii.  529 ;  Brandis  For.  Fl.  287 ;  Kurz  For.  Fl. 
ii.  110 ;  Gamble  Darj.  List  53 ;  Talbot  Bomb.  List  118 ;  Trimen  Fl.  Ceyl.  iii.  72.  Vern. 
Kat  kamali,  Garhwal,  Kumaon ;  Ban-jam,  Beng. ;  Kadna,  katapengay  Uriya ;  Kantena, 
may  a  rawa,  C.P. ;  Konda  mayur,  Tel.;  Bodina  gidda,  Mysore;  Bonderi,  Khond ; 
Mamidiy  Reddi ;  Lunu-dan,  Gingh. 

A   shrub.     Bark   brown,  smooth.     T^ood   grey,  xnoQieT^Ai^^  V^x^- 
Pores  small  in  short  radial  lines.     Medidlary  rayn  \>Toad,  di^xV^  ^^n^ 
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Throughout  India :  in  the  sub-Himalayan  tract  from  the  Jumna  eastwards ;  Assam, 
Eastern  Bengal,  Burma ;  Central  India  including  Orissa  and  the  Circars,  the  Eonkan 
and  Eanara ;  South  India  in  the  Deccan,  Carnatic  and  Malabar,  Ceylon,  in  the  forest 
undergrowth  in  moist  places  and  along  streams. 

lbs. 

0  4828.    Karwapani,  Debra  Diin,  2000  ft.  (Gamble)      .        .        .        .39 
C3463.    Bandgaon  Ghdt,  Singbhum,  2000  ft.   „  .        .        .        .    — - 

5.  PIMELANDRA,  A.  DC.  Three  species,  shrubs  of  the  Ehasia  Hills,  the  chief 
of  which  is  P.  eugenioB/oUa,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  530,  common  at  2-4000  ft. 

6.  ANTISTROPHE,  A.  DC.  Two  species,  both  shrubs,  one  of  the  Ehasia  Hills ; 
the  other  A,  serrati/olia.  Hook,  f.,  of  moist  woods  in  the  Anamalai  Hills  in  South  India. 

7.  HYMENANDRA,  A.  DC.  ff.  Wallichii,  A.  DC ;  Fl.  Br.  Ind.  iii.  532,  is  a  shrub 
of  Assam,  Cachar  and  the  Ehasia  Hills. 

8.  AMBLYANTHUS,  A.  DC.  A.  glandulosus,  A.  DC;  Fl.  Br.  Ind.  iii.  533,  is  a 
small  shrub  of  the  Ehasia  Hills  and  Sylhet. 

9.  ^GICERAS,  Gaertn. 

1.  JE.  majus,  Gaertn. ;  Fl.  Br.  Ind.  iii.  533 ;  Roxb.  Fl.  Ind.  iii.  130 ;  Bedd.  Fl.  Sylv. 
cxxxix. ;  Talbot  Bomb.  List  118 ;  Trimen  Fl.  Ceyl.  iii.  74.  uE,  comiculata,  Blanco  ; 
Eurz  For.  Fl.  ii.  114.  Vern.  Ealsi,  khahhi,  kulsi,  kothha,  Beng. ;  Dudumara^ 
guggilam,  Tel. ;  Narikandam,  vitU  kanna,  Tam. ;  Kanjala,  Mar. ;  Hin  kadol,  Cingh. ; 
Butaletf  Burm. 

A  small  evergreen  tree.  Bark  grey,  I  in.  thick.  Wood  reddish- 
brown,  often  streaked  with  yellow,  moderately  hard,  even-grained. 
Pores  very  small,  scanty,  uniformly  distributed.  MeduUary  rays 
moderately  broad  to  broad,  short,  scanty. 

Coast  forests  and  tidal  creeks  of  both  sides  of  the  Peninsula,  the  Sundarbans^ 
Burma,  the  Andaman  Islands  and  Ceylon. 

A  very  common  shrub,  classed  with  the  Mangroves  and  used  for  fuel  and  building 
huts.  It  grows  to  20  ft.  high,  and  is  chiefly  found  in  the  Sundarbans  on  river-banka 
near  the  sea-face. 

lbs. 

E    406.    Sundarbans  (Richardson) 40 

D  4324.    Tummalapenta,  Nellore  (Gamble) — 

D4111.     S.  Arcot  forests  (Wooldridge) 39 

10.  REPTONIA,  A.  DC. 

1.  R.  buxifolla,  A.  DC ;  Fl.  Br.  Ind.  iii.  534  ;  Brandis  For.  Fl.  287.  Vern.  Garar^ 
Afg. ;  Gurgura,  Punjab. 

A  large  evergreen  shrub  or  small  tree.  Bark  thin,  dark  grey,, 
tessellated  by  deep  longitudinal  and  transverse  cracks.  Wood  light 
brown,  with  irregular  purplish-brown  heartwood,  very  hard,  heavy, 
close  and  even-grained.  Annvxd  rings  indistinct.  Pm^es  very  small,, 
arranged  in  wavy,  radial,  branching  and  anastomozing  narrow  white 
belts,  of  varying  width,  joined  by  fine,  wavy,  concentric  lines  which 
divide  the  firmer  and  darker  tissue  into  irregularly  shaped  figures,  in 
which  the  white,  fine,  numerous  and  regularly  distributed  medidXary 
rays  are  distinctly  visible. 

Salt  Range  and  hills  Trans-Indus. 

Wood  worthy  of  attention.     The  fruit  is  eaten,  and  the  seeds  are  strung  in  rosaries. 

lbs. 

P169.    Kohat 71 

F912.     Salt  Eange  (Baden-PoweW) — 
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Order  LXVII.    SAFOTAGEiE. 

An  Order  of  considerable  importance  in  Indian  Forestry,  containing  only  trees^ 
most  of  them  producing  valuable  timbers,  some  giving  Gatta-percha  and  other  products 
of  importance,  some  useful  fruits.  There  are  eight  genera,  viz.  Chrysophyllum,  Sarco- 
sperma,  Sideroxylon,  Isonandra,  Dichopsis,  Bassia,  rayena,  Mimusops. 

Achras  Sapota,  Linn.,  is  the  "  Sapodilla"  plum,  an  excellent  fruit,  eaten,  like  tho 
medlar,  when  slightly  overripe.  It  is  often  cultivated  in  India.  The  wood  is  reddish- 
brown,  hard,  with  radial  groups  of  pores  in  oblique  patches,  fine  medullary  rays  and 
irregular  narrow  wavy  transverse  lines  (Nordlinger's  Sections,  vol.  4). 

The  Aryan  tree  of  Morocco,  which  is  found  growing  gregariously  near  Mogador,  is- 
Argania  Sideroxylon^  R.  S.  Its  leaves  and  fruit  are  used  for  fodder,  and  a  valuable 
oil  resembling  olive  oil  is  extracted  from  the  seeds. 

The  wood  of  Sapotacece  has  a  well-marked  character,  somewhat 
difficult  to  describe  accurately,  but  easily  recognized  when  understood, 
as  it  resembles  no  other  Order  except  Ehenacece,  where  the  wooda 
are  usually  black  or  grey,  while  those  of  Sapotacece  are  usually  red* 
Wood  hard,  smooth,  durable  ;  heartwood  dark-coloured,  generally  red. 
Pores  small  and  moderate-sized,  in  wavy,  radial  lines,  which  are  fre- 
quently oblique,  the  lines  being  more  or  less  in  echelon.  Medullary^ 
rays  numerous,  fine,  equidistant,  joined  by  fine,  transverse  bars  or 
concentric  lines  of  loose  texture. 

1.  CHRYSOPHYLLUM,  Linn. 

1.  C.  Roxburghii,  G.  Don ;  Fl.  Br.  Ind.  iii.  535 ;  Bedd.  Fl.  Sylv.  t.  236 ;  Kurz 
For.  Fl.  ii.  118 ;  Talbot  Bomb.  List  119  ;  Trimen  Fl.  Ceyl.  iii.  76.  G,  acuminatumy 
Roxb.  Fl.  Ind.  i.  599.  The  Star  Apple.  Vem.  Petakara,  Beng. ;  Pithogarkh,  Ass. ; 
Mali,  Kan. ;  Tarsi^  donyinma,  Mar. ;  Kat  illujxii,  Tam. ;  Fala,  Mai. ;  Laiuulu^  Gingh. ; 
Thankya,  Burm. 

An  evergreen  tree.  Wood  white,  close-grained,  moderately  hard. 
Pores  small,  in  radial  lines  bending  into  oblique  strings.  Medidlarjf 
rays  numerous,  very  fine. 

Evergreen  forests  of  Assam,  the  Khasia  Hills,  Sylhct,  Pegu,  the  Western  Ghats 
and  Ceylon. 

Weight,  according  to  A.  Mendis,  39  lbs.  per  cubic  foot ;  Kyd  gives  weight  40*5  lbs. 
and  P  =  780 ;  Bourdillon  gives  weight  36  11)8.,  P  =  476.  The  wocS  is  used  for  building, 
and  said  by  Bourdillon  to  be  useful  for  shingles.    The  fruit  is  edible. 

lbs. 

W  4580.    Travancore  (Bourdillon) 33 

Note. — In  Ed.  1  the  wood  was  described  from  A.  Mendis'  No.  48  (Sideroxylon  sp.,. 
39  lbs.),  which  was  doubtless  correct ;  but  in  the  new  box  his  No.  82  {Chrysophyllum 
Jioxburghii,  39  lbs.)  is  some  other  wood  altogether,  probably  some  species  of  Anonace^» 

In  Nordlinger's  Sections,  vol.  5,  is  a  section  of  the  wood  of  Chrysophyllum  CainitOy 
Linn.,  the  "  Star-apple "  of  the  West  Indies,  often  cultivated  in  the  hotter  parts  of 
India.  The  wood  is  light  l)rown,  soft.  Fores  moderate-sized,  subdivided  or  in  radial- 
and  oblique  short  strings.  Medullary  rays  fine,  wavy.  Very  fine  transverse  linea 
across  the  spaces  between  the  rays. 

2.  SARCOSPERMA,  Hook.  f. 

Two  8]iecies.  S.  Griffithii,  Benth. ;  Fl.  Br.  Ind.  iii.  536,  is  a  large  tree  of  the 
Khasia  and  Jaintia  Hills. 

1.  S.  aPboreum,  Benth. ;  Fl.  Br.  Ind.  iii.  535 ;  Gamble  Darj.  List  53.  Vem. 
Pahar  lampatiy  Nep. ;  Kuhjatzo^  Lepcha. 

A  large  evergreen  tree.     Bark  light  reddiaVi-bTONViv,  VJclycl.    ^  oodi 
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{)ink,  moderately  hard.  Pores  moderate-sized,  in  long,  wavy,  raxlial 
ines.  MedvMary  rays  very  numerous,  fine,  equidistant,  the  distance 
between  two  rays  much  less  than  the  diameter  of  the  pores.  Indis- 
tinct concentric  lines. 

East  Himalaya,  in  Sikkim  up  to  4000  ft. ;  Khasia  and  Patkoye  Hills  of  Assam. 
A  handsome  tree.   The  wood  used  to  be  employed  in  Sikkim  to  make  dug-out  canoes. 

lbs. 

E  3316.    Chenga  Forest,  Darjeeling  (Gamble) 30 

3.  SIDEROXYLON,  Linn. 

About  seven  species.  S,  grandifoUum,  Wall. ;  Fl.  Br.  Ind.  iii.  536  ;  Kurz  For.  Fl.  ii. 
117 ;  Yern.  Thuttdbat,  tatuthabut,  Burm.,  is  a  large  tree  of  the  Khasia  Hills,  Sylhet 
and  the  hills  of  Martaban.  S,  ferrugineum.  Hook,  and  Am. ;  Fl.  Br.  Ind.  ilL  537 
•(5.  attenuutumf  A.  DC ;  Kurz  For.  Fl.  ii.  117),  is  an  evergreen  small  tree  of  Tenas- 
serim.  /S.  Eooheri,  Clarke  and  S,  Oamhlei,  Clarke  are  trees  of  the  Sikkim  Himalaya  at 
5-6000  ft. ;  and  S.  assamicum,  Clarke  is  a  grey -barked  tree  of  Assam  and  Cachar. 
S.  burmanicu7n,  Coll.  and  Hemsl.  in  Joum.  Linn.  Soc.  xxviii.  82,  is  a  tree  of  the  Shan 
Hills  at  3-4000  ft.  S,  longepetiolatum^  King  and  Prain  in  Ann.  Calc.  ix.  50  (Gluta 
longepetiolata,  Kurz  For.  Fl.  i.  310),  is  a  large  tree  of  Tenasscrim,  the  Andamans  and 
Narcondam  Island. 

1.  S.  tomentOSUm,  Roxb.  FL  Ind.  i.  602  ;  Fl.  Br.  Ind.  iii.  538 ;  Kurz  For.  Fl.  u. 
116 ;  Talbot  Bomb.  List  119 ;  Trimen  Fl.  Ceyl.  iii.  77.  Achras  ekngioides,  DC ; 
Bedd.  Fl.  Sylv.  t.  235.  Vem.  Kanta  hohul,  hontahoro,  Uriya ;  Palei,  mulrmakil^  Tam. ; 
Holay,  Badaga ;  Hudigolla^  kumpolij  Kan. ;  Kurribul,  kanta  kumla,  Bombay. 

A  small,  often  thorny  tree.  Bark  light  reddish- brown,  thin,  much 
cracked.  Wood  light  yellowish-brown,  moderately  hard  (plains 
specimens)  to  hard  (hills  specimens).  Pores  fine  (hiUs)  to  moderate- 
sized  (plains),  in  groups  in  short  lines  usually  oblique,  the  groups 
somewhat  far  apart  and  in  echelon.  Medullary  rays  very  fine,  very 
numerous,  equidistant.  Very  numerous,  very  fine  faint  lines  across 
the  rays,  irregular. 

There  are  two  well-marked  forms  of  this  plant :  (1)  the  plains  form  with  rather  large 
leaves,  common  in  the  forests  of  Orissa,  the  Circars  and  Deccan ;  (2)  the  hills  form 
common  in  the  sholas  of  the  Nilgiris  and  other  S.  Indian  hill  ranges  at  6-7000  ft.  It 
is  probably  the  former  form  that  is  found  in  the  dry  forests  of  Burma  and  N.  Ceylon. 

Beddome  says  the  wood  makes  beams  for  houses  and  good  carpenters'  planes.  The 
fruit  is  eaten  in  curries  and  made  into  pickles.    Weight  about  56  lbs.  per  cubic  foot. 

lbs. 

C  3504.    Khurdha  Forests,  Orissa  (Oamble) — 

C  3819,  3935.    Gullery  Forests,  Ganjam  (Gamble)        ...      52  and  58 
W  3864.    Ootacamund,  Nilgiris,  7000  ft.       „  ....    59 

4.  ISONANDRA,  Wight 

Six  or  seven  species,  all  of  Southern  or  Western  India  or  Ceylon,  difficult  to  dis- 
tinguish, and  by  some  writers  combined.  Were  it  not  that  the  woods  differ  from  each 
other  a  good  deal,  I  should  have  been  inclined  to  consider  both  the  trees  whose  woods 
are  described  as  one  species,  as  I  never  was  able  satisfactorily  to  recognize  them  apart 
in  the  forest;  and  even  now  I  am  by  no  means  sure  that  the  identifications  are  correct. 
But  the  specimens  are  undoubtedly  from  Nilgiri  Isonandras,  I,  Stocksii^  Clarke ;  Fl. 
Br.  Ind.  iii.  539 ;  Talbot  Bomb.  List  119,  is  a  tree  of  the  Konkan.  7.  lanceolata^ 
Wight;  Fl.  Br.  Ind.  iii.  639;  Trimen  Fl.  Ceyl.  iii.  77  (part);  Vem.  Kiriwerala,  mol- 
pedda,  Cingh.,  is  a  tree  of  the  hills  of  South  India  and  Ceylon.  According  to  Trimen, 
it  also  includes  /.  Wighiiana,  A.  DC ;  Fl.  Br.  Ind.  iii.  539. 

L  L  CandoUeana,    Wight ;   Fl.    Br.    Ind.    iii.  539.     Bassia   Wighiiana,  DC ; 
Bedd.  FL  Sylv.  cxJi.  (in  part). 

A   tree.     Bark  brown.     Wood  ligVit  t^^^i^Aixo^xi,  \iax^,  ^\q^q- 


SAPOTACEiE  445 

grained.     Annual  rings  marked  by  a  dark  line  without  pores.   Pores 

moderate-sized,  in  straight  radial  strings  of  4  to  5,  rather  distant  and 

obliquely  echeloned.     Medullary  rays  fine,  regular.    Transverse  lines 

very  faint. 

Sholas  of  the  Nilgiri  Hills  at  5-8000  ft. 

A  favourite  wood  of  the  Todas,  used  by  them  for  the  door-panels  of  their  huts.  A 
useful  timber.  ^^ 

W  4126,  4081.    Cairn  Hill,  Nilgiris,  7000  ft.  (Gamble)         .        .        .    48 

2.  I.  Perrottetiana,  Wight;  Fl.  Br.  Ind.  iii.  539.  Bassia  Wightiana,  DC;. 
Bedd.  Fl.  Sylv.  cxli.  (in  part). 

A  tree.  Bark  brown,  rough.  Wood  light  reddish-brown,  hard^ 
close-grained.  Pores  small  to  moderate-sized,  in  narrow  groups  which 
are  somewhat  radially  but  obliquely  arranged,  and  often  fork.  MedvZ- 
la/ry  rays  fine,  regular.  Transverse  lines  clear  and  conspicuous,, 
regular  and  wavy. 

Sholas  of  the  Nilgiri  Hills  at  5-7000  ft. 

A  fine  wood,  harder  and  heavier  than  that  of  the  preceding,  and  used  for  the  same 
purposes.  u^ 

W  4127.    Nilgiri  sholas,  7000  ft.  (Gamble)  .        .        ...        .        .58 

5.  DICHOPSIS,  Thw. 

Ten  species,  seven  of  which  are  of  Ceylon  only,  and  of  these  six  are  rare  species, 
the  seventh  being  D,  grandis,  Benth.,  whose  wood  is  here  described. 

D,  Qutta^  Benth. ;  Fl.  Br.  Ind.  iii.  543,  of  the  Straits  Settlements  and  the  Malay 
Archipelago,  is  the  chief  tree  which  gives  the  "  Gutta-percha  "  of  commerce,  one  of  the 
most  important  of  the  forest  products  of  the  East.  The  method  of  collection,  usually 
employed  by  the  natives  of  the  Malay  Peninsula,  is  very  simple  but  very  wasteful. 
The  tree  is  felled,  and  either  the  bark  is  stripped  off  altogether  or  rings  are  cut  at 
intervals  of  about  a  foot.  The  sap  that  oozes  oat  is  then  collected,  put  in  a  pot  and 
boiled  with  a  little  water,  which  prevents  its  hardening  afterwards  when  exposed  to 
the  air.  It  is  then  run  into  moulds.  The  trees  usually  chosen  are  those  of  about 
thirty  to  thirty-five  years  old,  and  each  tree  gives  2  to  3  lbs.  of  gutta.  Such  a  system 
is  naturally  a  wasteful  one,  and  if  regularly  continued  without  any  arrangements  for 
reproduction  would  probably  lead  to  the  exhaustion  of  the  supply,  so  that  it  is  satis- 
factory that  French  experts  are  said  to.  have  discovered  that  the  gutta-percha  can  be 
obUuned  from  the  leaves  without  felling  the  tree.  However  this  may  be,  there  is  little 
doubt  of  the  value  of  the  product,  and  that  if  it  is  to  be  regularly  produced  the  tree 
must  be  grown  in  plantation  and  systematically  worked. 

In  his  "  Report  on  the  Forest  Administration  of  the  Federated  Malay  States,  1900,** 
Mr.  H.  C.  Hill  says,  "  So  far  as  can  be  ascertained  from  the  leaves,  Palaquium 

*  (Dichopsis)  Qutta,  Burck.  and  P.  ohlongifoUum,  Burck.,  which  are  not  easily  dis- 

*  tinguisned  the  one  from  the  other,  but  which  differ  in  a  marked  way  from  all  other 

*  species,  are  widely  distributed,  growing  in  the  plains  and  up  to  2500  ft.  in  the  hills. 

*  lliese  yield  the  best  quality  of  gutta-percha,  valued  at  15  dollars  per  4  lbs.  Growing 
'  throughout  the  same  zone,  but  more  rarely  in  the  plains  than  in  the  hills,  is  another 
'  species."  He  recommends,  both  in  those  States  and  in  the  British  territories,  the 
formation  of  plantations  in  suitable  localities,  with  Fagrosa  fragrans  {Temhtisu)  and 
Afzdia  palemhanica  (Marbau)  as  nurses ;  and  advises  experiments  being  made  to 
ascertain  the  most  economical  method  of  obtaining  the  gutta-percha  with  the  least 
damage  to  the  crop  of  trees. 

Wood  red,  moderately  hard.  Pores  moderate-sized,  in  radial 
echeloned  strings.  MediiUary  rays  fine,  numerous.  Transverse  con- 
centric lines  numerous,  wavy. 

1.  D.  grandis,  Benth. ;  Fl.  Br.  Ind.  iii.  540.     Bassia  grandis^  Bedd.  Fl.  Sylv* 
t.  254.     Palaquium  grande,  Engler ;  Trimen  Fl.  Ceyl.  iii.  82:    V^iii.  KirxUixi^ja, 
fnthirtya,  kirijUmbiliya,  Cingh. 

A  large  tree.    Bark  thick,  brown.     Wood  red,  modfit«A»^^  >aax^. 
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Pores  moderate-sized  grouped  in  radial  strings  of  1  to  5  pores,  the 

strings  echeloned  at  some  distance.     MedvUary  rays  tine,  numerous, 

several  between  each  string  of  pores.   Transverse  lines  wavy,  very  fine. 

Moist  region  of  Ceylon  at  3-5000  ft. 

A.  Mendis  says  that  the  wood  is  used  for  roofs  and  other  works  in  the  building  of 
bungalows  and  store-houses  on  cpffee  (tea)  estates. 
Ceylon  Collection  (new),  Nos.  71,  92  (Mendis). 

2.  D.  elliptica,  Benth. ;  Fl.  Br.  Ind.  iii.  6i2 ;  Talbot  Bomb.  List  119.  Bassia 
^lliptica, Dalz. ;  Bedd.  Fl.  Sylv.  t.  43.  Vern.  Fanchoti,  joalla,  Mar. ;  Kat  illupei^  Tarn. ; 
Po/a,  Mai. ;  Kei  pdla^  Trav.  Hills ;  Pauchontay  Kan. ;  lUupeiy  Kader. 

A  very  large  tree.  Wood  reddish-brown,  moderately  hard,  durable. 
Pores  moderate-sized  to  large,  in  oblique  or  echeloned  strings.  Jfe- 
dvMary  rays  fine,  numerous,  often  2  to  3  to  each  group  of  pores.  Con- 
centric bands  of  light  tissue  numerous,  wavy. 

Forests  of  the  Western  Ghdts  from  N.  Kanara  southwards,  ascending  to  4000  ft. 

This  tree  often  grows  to  a  height  of  100  ft.  with  a  straight  bole.  It  gives  a  second- 
rate  quality  of  '*  Gutta-percha,'*  collected  by  tapping  the  living  tree ;  but  although  this 
substance  can  be  utilized  for  waterproofing  and  cemoDt,  it  is  not  a  complete  substitute 
for  the  proper  article.  Possibly  experiments  in  its  treatment  might  tend  to  improye  its 
value.     Bourdillon  gives  W  =  44  lbs.,  P  =  472,  and  says  the  wood  is  good  for  shingles. 

lbs. 

W  3989.    Wynaad,  Malabar  (Brougham) 45 

W  4546,  4606.    Travancore  (Bourdillon) 40  and  46 

3.  D.  polyantha,  Benth. ;  Fl.  Br.  Ind.  iii.  542.  honandra  polyantha,  Kurz  For. 
Fl.  ii.  119.     Vern.  Tali,  Beng. ;  Sill-kurta,  Cachar;  Thainhan,  Magh. 

A  moderate-sized  evergreen  tree.  Wood  red,  hard.  PorcM  moderate- 
sized,  in  wavy  radial  lines,  sometimes  slightly  oblique.  Medullary  rays 
very  fine,  not  prominent.  Fine,  wavy,  parallel  and  equidistant  con- 
centric lines. 

Cachar,  Chittagong,  Arracan  and  Pegu. 

The  wood  of  this  tree  is  much  valued  in  Cachar  and  Chittagong.  Mann  says  it 
-does  not  float,  but  he  must  refer  to  green  wood.  Kurz  says  it  yields  a  good  quality 
of  gutta-percha  in  large  quantity.  Major  Lewin  says  it  is  used  in  Chittagong  for  making 
beds,  tools,  etc.,  and  is  sawn  into  boards  for  the  Calcutta  market.  Weight  53  lbs.  per 
cubic  foot.  Ybg, 

E  1274.    Cachar 53 

E1494.    Sylhet — 

E  1952.    Chittagong  (Chester) 63 

E  3285.    Binkheong  Eeserve,  Chittagong  (Gamble)        ....    — 

E  3691.    Chittagong  Hill  Tracts  (Gamble) 52 

Nordlinger's  Sections,  vol.  10. 

6.  BASSIA,  Linn. 

Ten  species.  Four  of  these  are  endemic  Ceylon  plants,  viz.  B,  neriifolia,  Moon ; 
Vern.  Gan-miy  Cingh.,  B.  fulva,  Bedd. ;  Vern.  Wdna-mi,  Cingh.,  B.  Moonii,  Bedd., 
and  B,  microphylla.  Hook,  all  Fl.  Br.  Ind.  iii.  545 ;  Bedd.  Fl.  Sylv.  cxl. ;  Trimen  PL 
Ceyl.  iii.  79-81.  Only  the  first  is  common  :  they  are  all  inhabitants  of  the  moist  low 
country.  B,  Lohhii,  Clarke ;  FL  Br.  Ind.  iii.  546,  is  a  tree  of  the  Attaran  Valley  in 
Burma,  and  B,  caloneura,  Kurz;  Fl.  Br.  Ind.  iii.  546  (Isonandra  caloneura,  Kurs 
For.  FL  ii.  119),  is  a  common  tree  of  the  Andamans. 

B,  Parkii,  Don,  is  the  tree  which  gives  the  "  Shea  butter "  in  West  Africa,  first 
described  by  Mungo  Park  and  said  by  him  to  be  a  main  article  of  commerce  and  to  be 
an  excellent  food,  for  "  besides  the  advantage  of  its  keeping  the  whole  year  without 

*  salt,  it  is  whiter,  firmer,  and,  to  my  palate,  of  a  richer  flavour,  than  the  best  butter 

*  I  ever  tasted  made  of  cow's  milk." 

Wood  bard,  smooth,  durable,  usually  with  red  heartwood.     Pores 
small  and  moderate-sized^  in  sTiort  xa^aX  oi  Q\i\\fi^<^\Ysi<b^,\asst^  or  less 
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in  echelon.    Medullary  rays  numerous^  fine^  equidistant,  joined  by  fine 
transverse  bars. 

1.  B.  latifolia,  Roxb.  Fl.  Ind.  ii.  526 ;  Fl.  Br.  Ind.  iii.  544 ;  Bodd.  Fl.  Sylv.  t.  41 ; 
Brandis  For.  Fl.  289 ;  Talbot  Bomb.  List  120.  B.  villosa.  Wall. ;  Kurz  For.  Fl.  ii.  122. 
Vem.  Mahwa,  motua,  mahtia.  Hind. ;  Mahway  mahulat  maul,  Beng. ;  Moha,  moholo, 
Uriya ;  Matkom,  Sonthal ;  Mohxd,  Mai  Pahari ;  Mandukam,  K61 ;  Mohul,  Bhumij ; 
Irpi,  Khond ;  Mahu,  Baigas ;  Irup,  irrip,  irhu,  Gondi ;  Mohu,  Kurku ;  Mohwa,  moho^ 
Mar. ;  Ippa^  pedda  ippa,  yeppa,  'I'eL ;  lllupei,  elupa,  kat  illippi,  Tam. ;  Ippi,  honge^ 
Kan. ;  Poatiain,  Mai. ;  Kanzaw,  Burm. 

A  large  deciduous  tree.  Bark  i  in.  thick,  grey,  with  vertical  cracks, 
exfoliating  in  thin  scales.  Wood  from  hard  to  very  hard:  sapwood 
large;  heartwood  reddish-brown.  Annual  rvngs  indistinct.  Pores 
moderate-sized,  often  subdivided,  not  numerous,  in  short,  radial,  wavy 
lines  more  or  less  in  echelon.  Medullary  rays  numerous,  fine. 
Numerous  parallel,  fine,  transverse  bars. 

Deciduous  forests  of  Central  India;  in  the  O.P.,  Berar,  Khand^h,  Guzerat,  the 
Konkan,  Chota  Nagpore,  Orissa,  the  Gircars  and  Deccan,  extending  north  to  the  forests 
of  Oudh,  Eumaon  and  Dehra  Dun  at  the  foot  of  the  Himalaya  and  south-west  to  North 
Kanara ;  forests  of  Upper  Burma.  Much  cultivated,  and  where  cultivated  frequently 
found  self-sown. 

One  of  the  most  important  of  Indian  forest  trees,  not  so  much  on  account  of  its 
excellent  timber  as  for  its  corollas,  which  are  fleshy  and  sweet,  and  are  an  important 
article  of  food  in  the  Central  Indian  forest  tracts.  They  are  eaten  either  raw,  or  cooked, 
or  made  into  sweetmeats ;  they  can  be  used  for  making  sugar,  and  a  coarse  spirit  of 
unpleasant  odour,  so  marked  that  the  presence  of  a  still  can  be  detected  at  long  distances,' 
is  prepared  from  thenL  When  eaten,  the  flowers  are  mixed  with  other  food  or  with 
JSdl  seeds  or  leaves  of  other  plants.  The  average  yield  of  a  tree,  according  to  Mr.  L.  B. 
Forbes  of  Palamow,  is  about  2i  maunds,  and  the  flowers  collected  sell  at  al^ut  12  annas  a 
maund.  Properly  prepared,  they  are  pleasant  to  eat,  tasting  somewhat  like  pressed  figs. 
To  collect  the  flowers,  a  clean  space  is  swept  under  the  tree  and  the  flowers  collected  as 
they  fall.  Bears,  deer,  and  other  animals  are  also  fond  of  them,  and  may  be  shot  under 
trees  which  they  frequent.  The  spirit  distilled  from  the  flowers  is  largely  used,  and  has 
been  the  subject  of  special  abkari  regulations  in  some  provinces.  The  fruit,  ripe  or  unripe, 
is  also  valuable.  The  outer  coat  is  eaten,  raw  or  cooked,  as  a  vegetable,  the  inner  one  dried 
and  ground  into  meal ;  while  from  the  kernel  a  greenish-yellow  oil  or  butter  is  obtained, 
largely  used  by  jungle  tribes  or  sold  for  soap-making.  The  oil  solidifies  at  a  low  tem- 
perature, and  melts  at  110°  F.,  but  in  a  hot  climate  soon  becomes  rancid.  For  further 
information  on  the  important  uses  of  the  tree,  see  Watt,  Diet.  Econ.  Products,  vol.  i.  406. 

The  wood  is  not  much  used,  as  the  tree  is  so  useful  for  its  flowers  and  fruit  that  it  is 
rarely  cut  for  timber,  but  it  gives  good  house-posts  out  of  saplings,  and  the  seasoned 
wood  is  used  in  house-building,  for  furniture  and  country  vessels,  the  naves  of  wheels, 
etc.  An  analysis  of  the  ash  of  the  wood  showed  that  100  lbs.  steam-dry  clean  wood 
gave  1*45  lbs.  of  ash,  the  chief  constituents  being  soluble  potassium  and  sodium  com- 
pounds, with  but  little  carbonate  of  lime. 

The  weight  and  transverse  strength  of  the  wood  have  been  determined  by  the 
following  experiments : — 


• 

Hi 

Experiment  by  whom 
made. 

Year. 

Wood  whence 
procured. 

lbs. 

No.  of  c 
perimer 

Size  of  bar. 

Value  of  P. 

ft.     in.     in. 

CuDningham 

1854 

Gwalior 

68 

1 

2X1X1 

715 

Skinner,  No.  22 

18G2 

ISouth  India 

66 

— 

— 

760 

Fowke 

1859 

— . 

63 

— . 

585 

B.  Thompson   . 

1868 

Central  Provinces 

53 

— 

— 

~. 

List  .... 

1873 

f»                      >9 

66 

— 

— 

— . 

H.  H.  O'ConneU 

1886 

Coimbatore 

59 

— 

a  =  00116 

iSpecimeoB  examined 

1878-99 

Various 

62 

^■~ 

•"■"■ 

— 
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The  average  weight  may  he  taken  at  62  Ihs.  per  cuhic  foot. 

In  the  forests  the  Mahua  tree  reproduces  well,  and  it  is  easy  to  propagate  artificLally 
if  the  seeds  are  sown  when  fresh.  Being  oily  they  will  not  keep  long.  They  are  hest 
sown  at  site.  The  tree  is  often  planted  in  avenues,  and  though  then  useful  to  the  ryots 
for  the  flowers  and  fruit,  it  is  liable  to  make  a  considerable  mess  in  the  road.  It  is  very 
frequently  planted  in  topes,  either  alone  or  mixed  with  mango.  In  preparing  working 
plans  for  forests  in  which  the  Mahua  occurs,  it  is  necessary  in  general  to  provide  for  pro> 
tection  of  the  older  and  best-bearing  trees  independently  of  their  timber  value.  As  the 
flowers  appear  in  the  hot  season,  special  precautions  have  to  be  taken  to  obviate  damage 

to  the  forests  by  fire  when  the  collectors  are  at  work,  or  shikaris  about. 

lbs. 

0    266.    Garhwal  (1868) 60 

01493.    Kheri,  Oudh 65 

H2969.    Kumaon,  5000  ft 66 

C    827.    Bairagarh  Reserve,  Berar  (Drysdale) 69 

C2771.    Melgh^t,  Berar  (Brandis) — 

C  1116.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .60 
C  2731.     Moharli  Reserve,  Central  Provinces  (young)  (Brand is)      .        .     52 

C  1243.    Gumsdr,  Madras  (Dampier) 63 

Nordlinger's  Sections,  vol.  10  (Tab.  IX.  4). 

2.  B.  longifolla,  Willd. ;  Fl.  Br.  Ind.  iii.  544  ;  Roxb.  Fl.  Ind.  ii.  523 ;  Bedd.  Fl. 
Sylv.  t.  42 ;  Brandis  For.  Fl.  290 ;  Talbot  Bomb.  List  120 ;  Trimen  Fl.  Ceyl.  iii.  79. 
Vern.  Ippa,  yeppa,  sanna  tppa^  pinna,  Tel. ;  Moha,  Mar. ;  Illupei,  kat  illupei,  dupa. 
Tarn. ;  Jppi,  hippe,  Kan. ;  Ellupi,  MaL  ;  Mi,  Cingh. ;  Meze,  Burm. 

A  large  evergreen  tree.  Bark  dark  yellowish-grey,  thick,  slightly 
furrowed.  Wood  red,  moderately  hard,  close-grained.  Pores  small  to 
moderate-sized,  in  short  radial  or  oblique  echeloned  strings.  MeduUary 
rays  numerous,  fine,  uniform,  equidistant,  bent  round  the  pores. 
Transverse  bars  fine,  irregular,  wavy. 

Western  and  Southern  India  from  the  Eonkan  southwards ;  more  usually  met  with 
in  plantations ;  dry  region  of  Ceylon ;  cultivated  only  in  Burma. 

This  species  replaces  B.  lati/olia  in  South  India,  and  its  flowers  and  fruit  are  used 
in  the  same  way  and  for  the  same  purposes.  The  flowers  are  eaten,  and  are  used  for 
the  distillation  of  spirit ;  the  fruit  is  partly  eaten,  partly  used  for  the  extraction  of  oil, 
partly  as  soap.  The  tree  gives  an  inferior  gum,  scarcely  used  except  in  medicine.  The 
wood  is  similar  to  that  of  B.  lati/olia,  but  is  usually  not  quite  so  heavy.  Beddome  says 
it  is  "heavy,  close-  and  straight-grained,  very  flexible  and  durable,  valued  for  ships' 

*  keels  and  for  planking  below  the  water-line,  makes  good  trenails  and  is  used  in  the 

*  construction  of  carts  and  for  bridges."    The  weight  of  the  wood,  according  to  Skinner, 

Ko.  20,  is  60  lbs. ;  A.  Mendis  gives  61  lbs.    Skinner  gives  P  =  730,  Mendis  724.     The 

tree  is  much  planted  in  avenues  and  topes,  even  in  the  dry  Deccan  country. 

lbs. 

No.  53  (old),  93  (new),  Ceylon  Collection  (Mendis)         ....    61 

8.  B.  malabaPica,  Bedd.  Fl.  Sylv.  cxl.;  Fl.  Br.  Ind.  iii.  544;  Talbot  Bomb. 
List  120.    Vern.  Att-illupei,  Tam. 

A  large  tree.    Wood  dark  red,  hard.    Pores  moderate-sized,  in  short 

radial  or  slightly  oblique  strings  of  6  to  8.     Medullary  rays   fine, 

numerous.     Transverse  bars  very  fine,  very  numerous,  wavy. 

Western  Coast  and  hills  of  the  Western  Ghdts,  along  streams  from  Kanara  to 
Travancore,  in  the  Anamalais  up  to  4000  ft. 

lbs. 

W  4669.  Travancore  (Bourdillon) 43 

4.  B.  butyracea,  Roxb.  in  As.  Res.  viii.  499,  Fl.  Ind.  ii.  527 ;  Fl.  Br.  Ind.  iii. 
546 ;  Brandis  For.  Fl.  290,  t.  35;  Ghimble  Darj.  List  53.  Vern.  Fulwa,phulwara,  Hind. ; 
Chiura^  chaiura^  phulel,  Kumaon ;  Cheuli,  Oudh  ;  Churi,  Nep. ;   Yel,  yelpote,  Lepcha. 

A  large  deciduous  tree.    Bark  \  ^^-  thick,  dark  grey.     Wood  light 
brown,  hard:    Annual  rings  maTked\)y  a.  ^L-axY-Xwi^.  Pore^  moderate- 
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sized  to  large,  in  radial  lines  of  different  length.     Medullary  rays 
numerous,  fine,  equidistant.     Transverse  bars  fine. 

Sub-Himalayan  tract  from  the  Ganges  (Tapoban  forest)  to  Bhutan,  at  1-5000  ft.  ; 
Oonda  forests  of  Oudh. 

Mr.  Gott's  account  of  this  tree,  quoted  by  Roxburgh,  says  that  the  wood  is  white, 
soft  and  porous,  nearly  as  light  as  that  of  SemtU  {Bombax  mdkibaricum),  but  the 
specimen  described  does  not  bear  this  out.  The  growth  is  feust,  3  to  4  rings  per  inch 
of  radius.  Mr.  Grott  says  that  the  tree  prefers  the  slopes  of  the  hills  near  Ahnora  with 
a  south  aspect,  but  what  I  have  met  with  in  the  Ganges  Valley  and  in  Sikkim  grew  in 
valleys  in  fairly  shady  places.  The  pulp  of  the  fruit  is  eaten,  and  from  the  seeds  a 
vegetable  butter  is  extracted,  of  the  consistence  of  fine  lard  and  of  a  white  colour.  It 
does  not  melt  imder  120^  and  keeps  a  long  time  without  deteriorating.  It  makes  good 
soap,  and  is  useful  for  candles,  as  it  is  said  to  burn  without  smoke  or  unpleasant  smell.  * 
When  perfumed,  it  is  used  as  an  ointment  and  as  an  external  application  for  rheumatism. 
Duthie  says  it  is  an  excellent  application  for  chapped  hands.  The  flowers  are  not  eaten. 
The  bark  is  used  in  Sikkim  to  poison  fish.  ^^ 

E    622.    Bamunpokri,  Darjeeling  (Bonham-Carter)  .        .        .52 

£  4895.    Bengal 40  (young  tree) 

No.  W  4730,  sent  by  T.  P.  Bourdillon  from  Travancore,  is  said  by  him  to  belong  to 
a  new  species  shortly  to  be  described.  It  has  a  pink  wood,  paler  and  softer  than  that 
of  other  species.  Fores  moderate-sized  to  large,  in  short  radial  strings  of  1  to  4,  echeloned 
at  fairly  regular  distances.  Medullary  rays  fine,  regular  and  prominent.  Transverse 
bands  prominent,  more  regular  and  more  concentric  than  in  other  species.  Weight 
51  lbs.  per  cubic  foot. 

7.  PAYENA,  A.  DC. 

Two  species.  P.  paralleloneura,  Kurz  For.  Fl.  iL  121 ;  Fl.  Br.  Ind.  iii.  548,  is  an 
evergreen  tree  of  the  tropical  forests  of  Martaban  and  Tenasserim. 

1.  P.  lUCida,  A.  DC ;  Fl.  Br.  Ind.  iii.  647 ;  Kurz  For.  FL  ii.  121.  Isonandra 
jpolyandra^  Wight  Icon.  t.  1589.    Vern.  Dolu-kurtaf  Cachar. 

An  evergreen  tree.  Wood  red,  hard.  Pores  moderate-sized,  in  short 
radial  lines.  MedvMary  rays  very  fine,  very  numerous,  uniform,  equi- 
distant.  Numerous  parallel,  wavy,  concentric  lines,  not  very  prominent. 

Cachar,  Tenasserim  (?). 

The  wood  is  used  for  planking. 

lbs. 

E  1275.    Cachar  (Mann) 45 

8.  MIMUSOPS,  Linn. 

Five  species.  M,  Boxhurghiana,  Wight;  Fl.  Br.  Ind.  iii.  548;  Bedd.  Fl.  Sylv. 
cxliii. ;  Brandis  For.  Fl.  293 ;  Vern.  Kanupala,  Tam. ;  Benga,  Kan.,  is  a  large  tree 
found  by  Wight  in  the  forests  of  the  hills  of  Coimbatore.  Beddome  says  it  is  common 
iu  the  forests  at  the  foot  of  the  Nilgiri  and  Anamalai  Hills,  and  Bourdillon  that  it  is 
found  in  the  evergreen  forests  of  Travancore  at  2-5000  ft.,  and  has  a  strong  red  wood. 
Beddome,  evidently  quoting  Skinner's  No.  96,  M,  indica^  Vern.  Fcdava^  Tam.,  gives 
W  =  48  lbs.,  and  P  =  845,  and  says  that  the  wood  is  reddish-brown,  rather  coarse- 
grained, but  strong,  durable,  and  easily  worked ;  and  that  it  is  used  for  house-building 
and  gunstocks.  M,  Kauki,  Linn. ;  Fl.  Br.  Ind.  iii.  549,  is  a  large  tree  of  the  Straits 
Settlements  and  Malay  Archipelago  found  as  far  north  as  Amherst  in  Burma,  and 
frequently  cultivated  in  India  as  at  Calcutta  and  Madras  and  even  in  the  Punjab. 
It  has  an  edible  fruit,  which  the  Gtoanese  call  "  Poma  d'Adao,"  or  "  Adam's  apple," 
and  which  somewhat  resembles  the  fruit  of  the  Ber,  It  is  also  said  to  give  a  kind  of 
gutta-percha. 

Evergreen  trees.  Wood  red,  very  hard.  Pores  small,  in  short 
radial  or  oblique  lines.  Medullary  rays  very  fine,  very  numerous, 
uniform  and  equidistant.    Numerous  wavy,  concentric  lines. 

1.  M.  Elengi,  Linn. ;  FJ.  Br.  Ind.  iii.  548 ;  Roxb.  F\.  Ind.  V\.  "IZZ  \  "B^^.^X.^f^-^  * 
t.  40/  Bmndis  For.  FL  293;  Kurz  For.  Fl.  ii.  123 ;  Talbot  Bomb.  lAaX.  A^Si  %  'W«si«vi. 
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Fl.  Coyl.  iii.  86.  Vern.  Bukaly  hohly  Beng.,  Mar. ;  MuUdri,  mauher^  Hind. ;  Khiri, 
Hrakuliy  Uriya;  Fdl^  Palkonda;  Magddam,  mahila,  makil,  mukalaiy  vilva-pattiri,  Tam.; 
Fogada^  Tel. ;  Bokal,  hoJdu,  mugalif  hokli,renje,  hagalamara,  Kan. ;  Barsoli,  Meywar  ; 
Vavolif  ovallif  owli^  Mar. ;  Elengi^  Mai. ;  Kaya,  chaya^  Burm. ;  Munamal,  Cingh. 

A  large  evergreen  tree.  Bark  dark  grey,  rough,  deeply  cracked  with 
vertical  and  transverse  fissures.  Wood  very  hard,  close-  and  even- 
grained  :  sapwood  reddish-brown ;  heartwood  dark  red.  Pores  small 
in  short  lines, which  are  generally  radial,  but  often  irregular  and  oblique. 
Medullary  ra/ys  very  fine,  very  numerous,  uniform  and  equidistant. 
Many  parallel,  wavy,  concentric  bands,  naiTow  but  conspicuous. 

Forests  of  South  India,  from  the  Northern  Circars  on  the  east  and  the  Konkan  on 
the  west,  southwards;  Shan  Hills,  Martahan  and  Tenasserim  in  Burma;  Andaman 
Islands ;  low  country  of  Ceylon :  much  cultivated  elsewhere. 

This  fine  tree  is  to  be  found  on  the  eastern  side  of  India  in  the  dry  evergreen 
forests  as  a  rather  small  tree,  on  the  western  side  in  the  wet  evergreen  forests  as  a 
"  very  large  tree"  (Talbot).  It  is,  perhaps,  best  known  in  cultivation,  and  its  flowers, 
which,  especially  in  Burma,  when  the  tree  is  in  full  bloom,  fall  off  in  showers,  are  used 
to  make  garlands  and  to  distil  for  perfume.  The  bark  is  much  sought  after  for  native 
medicinal  uses,  and  trees  are  frequently  stripped  clean.  There  was  one  solitary  tree 
on  the  roadside  at  Dehra  Dtin,  in  good  condition  some  8  years  ago,  but  by  degrees  it 
has  been  so  stripped  as  to  be  now  dead  or  nearly  so,  and  the  same  may  be  said  of  a 
neighbouring  M.  hexandra,  which  was  completely  killed. 

The  wood  is  strong,  durable,  of  good  colour  and  quality,  but  heavy.  Beddome 
pays  it  is  used  for  house-building,  carts  and  cabinet-work.  Skinner,  No.  94,  gives 
W  =  61  lbs.,  P  =  632 ;  Wallich  gives  W  =  46  lbs. ;  A.  Mendis  68  lbs. ;  Heinig  (Anda- 
mans)  60  lbs. ;  the  specimens  here  enimierated  60  lbs.,  omitting  that  from  Salem,  which 
is  extraordinarily  heavy.  Logs  exported  from  the  Andamans  square  up  to  25  ft.  with 
up  to  1  ft.  of  siding.  Graham  Anderson  says  that  in  Mysore  it  is  used  in  preference 
to  other  woods  for  rice-pounders.  It  is  an  excellent  fuel.  The  fruit  is  eaten,  and  the 
seeds  give  an  oil  which  is  used  in  cooking,  for  lighting  and  in  medicine.  The  tree  is 
one  of  the  best  of  the  woods  in  the  dry  Camatic  evergreen  forests,  as  is  ibf.  hexandra ; 
indeed,  pdla  tkudpogada  may  be  said  to  be  the  best  of  the  woods  in  the  forests  of  the 
laterite  nills  of  Nellore  and  adjoining  similar  districts.  It  seems  to  reproduce  well  in 
shade,  and  to  remain  small  until  an  opportunity  offers  for  removal  of  the  cover,  when 
it  grows  up  at  once. 

W1223.  North  Kanara  (Barrett)  .... 
W  5002.  Coondapur,  S.  Kanara  (C.  Hammond) 
D  1073.  North  Arcot  (Beddome)  .... 
B  2224,  2241.  Andaman  Islands  (Col.  Ford,  1866) . 
No.  56  (old),  97  (new),  Ceylon  Collection  (Mendis)  . 
No.  13,  Salem  Collection  (marked  Bassia  longifelia) . 

2.  M.  hexandra,  Roxb.  Fl.  Ind.  ii.  238 ;  Fl.  Br.  Ind.  iii.  549 ;  Bedd.  For.  Fl.  cxli. ; 
Talbot  Bomb.  List  120 ;  Trimen  Fl.  Ceyl.  iii.  86.  M.  indica,  A.  DC  ;  Brandis  For.  Fl. 
291.  Vern.  Khir^  khimi.  Hind. ;  Bain,  Meywar ;  Khiri,  kirakuli,  Uriya ;  Ranjana, 
raini,  khimi.  Mar. ;  Baini,  Gk)ndi ;  Fdla,  paUe  panlo,  palla  pandu,  Tel. ;  Falla,  kanun 
pokUe,  palai,  Tam. ;  Fal,  Palkonda ;  Falu,  Cingh. 

A  large  or  small  evergreen  tree.  Bark  grey,  smooth,  when  young 
often  studded  with  brancnlets  and  clusters  of  leaves  which  degenerate 
into  hard,  conical,  thorn-like  protuberances.  Wood  red,  very  hard, 
close-  and  even-grained ;  in  Ceylon  "  dark  vinous-red  to  purplish- 
black  "  (Broun).  Pores  small,  scanty,  occasionally  solitary  but  usually 
in  short  radial  lines  which  are  echeloned  at  distances  in  slanting  fashion. 
Medullary  rays  very  numerous,  fine,  uniform,  equidistant.  Transverse 
lines  wavy,  irregular,  less  prominent  but  broader  than  in  M.  Elengi. 

Dry  forests  of  the  Deccan,  Circars,  Orissa  and  the  Camatic  extending  north  to  the 
Pachmarhi  Hills  of  the  C.P.  and  west  to  the  Mahratta  country ;  dry  region  of  Ceylon 
(see  map  Ht  p.  370,  Ind.  For.,  xxvi.) ;  much  cultivated  elsewhere. 

As  has  already  been  mentioned  under  M.  Elengi,  \^\a  \^  om^  o^  vV^a  chief  trees  of 


lbs. 

62 

54  (young  tree) 


60  and  58 
.    61 

.     87 
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the  dry  evergreen  forests,  especially  in  the  Camatic,  on  sandstone  and  laterite^  frequently 
also  inland  where  it  is  associated  with  Satinwood,  Ebony,  Hardwxckia  hinata  and 
Buchanania  angustifolia.  In  the  forests  of  Ceylon  it  is  of  greater  importance  than 
it  is  in  India.  An  excellent  account  of  it  is  given  by  A.  F.  Broun  in  Ind.  For.  xxvi, 
370,  from  which  it  appears  that  the  forests  are  found  chiefly  in  the  northern  half  of 
the  island  and  in  a  belt  along  the  East  Coast.  Palu  prefers  a  sandy  loam,  but  is  found 
also  on  sand,  gravelly  soil  and  clayey  loams.  Broun  further  says  that  in  good  soil  it 
reaches  100  ft.  in  height  with  a  40  to  50  ft.  bole  and  14  to  15  ft.  in  girth,  dimensions 
which,  so  far  as  I  know,  are  never  reached  in  India ;  also  that  it  may  reach  a  girth  of 
6  ft.  at  breast  height  when  about  130  years  old,  and  continue  vigorous  up  to  8  ft.  in 
girth.  It  seems  to  require  plenty  of  light  overhead  with  some  ground  protection  for 
good  seed-reproduction.  Its  chief  valuable  associates  in  Ceylon,  as  in  India,  are 
Ebony  and  Satinwood,  and  to  these  may  be  added  Berrya  Ammonilla,  Aheodaphne 
semecarpi/olia  and  Vitex  altissima. 

In  India  the  bark  is  often  stripped  for  use  in  medicine,  the  fruit  is  eaten  and  the 
seeds  give  an  oil.  The  wood  is  hard,  tough,  close-grained  and  durable;  it  is  used  for 
sugar-mill  beams,  oil-presses,  house-posts,  tool-handles,  and  turnery.  Skinner,  No.  95, 
gives  W  =  70  lbs.,  P  =  944 ;  Broun  gives  W  =  69*9  lbs. ;  Mendis  gives  W  =  68  Ibs^ 
P  =  1052,  the  specimens  here  enumerated  give  an  average  of  W  =  65  lbs.  The  wood 
is  an  excellent  fuel  and  is  one  of  the  chief  products  of  the  scrub  forests  of  the  Carnatic 
districts. 

BrouD  says  that  in  Ceylon  it  is  found  best  to  girdle  the  trees  two  or  three  years 
before  they  are  felled,  so  as  to  obviate  the  tendeucy  of  the  wood  to  split  in  seasoning, 
lie  remarks  that  the  timber  is  very  durable,  and  quotes  the  gates  of  the  Kalpitiya  fort 
which  were  still  sound  after  135  years ;  and  the  piles  at  Mannar  which  were  sound 
below  water  at  100  years  of  age.  The  great  weight  and  hardness  are  against  its  much 
extended  use  as  timber,  but  Broun  mentions  several  instances  of  its  very  successful 
employ  in  decorative  house-fittings  and  furniture. 


0  3551. 
C  4465. 
D  3936. 
D  1283. 


lbs. 


Khurdha  Forests,  Orissa  (Qamble) 72 

Chanda,  C.P.  (Lowrie) — 

Cuddapah  Forests  (Higgens) 62 

Anamalai  Hills  (Beddome) 60 


No.  65  (old),  107  (new),  Ceylon  Collection  (Mendis) 


68 


8.  M.  littoralis,  Kurz  For.  Fl.  ii.  123 ;  Fl.  Br.  Ind.  iii.  549.  M.  indica,  Kurz 
And.  Report ;  Brandis  For.  Fl.  292.  Andaman  Bullet  Wood.  Vem.  Katpali^  Burm. ; 
Dogolay  mowha.  And. 

A  large  evergreen  tree.  Bark  thin,  smooth,  dark  brown.  Wood 
red,  smooth,  very  hard  and  close-grained.  Pores  very  small,  elongated, 
subdivided,  in  radial  or  oblique  echeloned  lines.  MedvMary  rays  very 
fine,  very  numerous,  uniform  and  equidistant.  Transverse  lines 
numerous,  but  faint. 

Coast  forests  of  the  Andaman,  Coco  and  Nicobar  Islands ;  in  the  Andamans,  forming 
nearly  pure  forests  on  the  level  lands  behind  the  beach  and  the  maugrove  swamps. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 


Experiment  by  whom  conducted.  Year. 


Wood  whence     "8) 


procured. 
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Size  of  bar 
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Brandis 
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Bennett 
Smythies 


1864 
«» 

»» 

1865-66 

1872 
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Andamans     67 
66 
68 
71 
65 
64 
>  68 
I  66 
72 
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7 
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748 

963 

1091 
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The  wood  is  handsome,  it  is  close-grained  and  durable,  but  apt  to  split.    It  is  used 

in  the  Andamans  for  bridges  and  house-posts,  and  Col.  Ford  (1866)  said  it  had  been 

sent  to  Calcutta  to  be  tried  for  sleepers.    He  also  says  the  bark  is  used  to  give  a  red 

dye.    It  is  a  fine  tree  with  a  fine  timber  which  is  extracted  in  squares  up  to  50  ft.  long 

with  a  siding  of  2  ft.    It  is  seasoned  by  girdling,  and  is  not  eaten  by  white  ants  or 

xylophagous  insects,  but  is  not  proof  against  teredo.    It  is  difficult  to  cut  and  saw  or 

to  drive  nails  into. 

ibe. 

B    513.    Andaman  Islands  (Gen.  Barwell) 41 

B2212.  „  „       (Col.  Ford,  1866) 75 

B2497.  „  „       (Home,  1874,  No.  6) 72 

Order  LXVIII.— EBENACEiE. 

Two  Indian  genera :  Maba  and  Diospyros,  the  latter  a  very  large  one  containing  the 
dififerent  species  of  Ebony.  Several  of  these  are  of  importance  in  India  and  Ceylon ; 
and  though  the  export  of  ebony  from  the  forests  of  India  is  now  quite  small,  there  is 
still  a  considerable  trade  done  from  Ceylon.  The  chief  kinds  known  to  the  market  are 
"Ebony,"  the  produce  of  two  or  three  dififerent  trees,  "Calamander  Wood"  and 
"  Andaman  Marble-wood.'* 

Wood  usually  bl€tck  or  grey,  sometimes  reddish  or  white.  Pores 
small  to  moderate-sized,  scanty,  often  in  short  radial  lines  which  are 
distant  and  somewhat  in  echelon.  MedvUary  rays  fine,  usually 
numerous.  Transverse  bars  sometimes  absent,  usually  frequent  and 
occasionally  conspicuous  as  concentric  wavy  lines.  The  Sapotack£ 
are  distinguished  from  Eb£XACEL£  by  having  usually  red  or  yellow 
wood,  longer  radial  lines  of  pores  and  more  conspicuously  oblique 
arrangement. 

1.  MABA,  Forst. 

Eight  species,  three  of  which  are  endemic  Ceylon  trees.  Of  these,  only  one,  Af. 
Mongifolia,  Hiern ;  Fll  Br.  Ind.  iii.  561 ;  Trimen  Fl.  Ceyl.  iii.  89  (Macreightia  obhngt" 
foliay  Thw. ;  Bedd.  PI.  Sylv.  cxlvii.) ;  Vern.  Kalu-m^diriya,  Cingh.,  is  fairly  common. 
M.  micrantha,  Hiern;  Fl.  Br.  Ind.  iii.  552;  Talbot  Bomb.  List  121  (EolochUm 
micranthuSf  Dalz. ;  Bedd.  FL  Sylv.  cxlvii.),  is  a  small  tree  of  the  Bombay  Ghdts.  M, 
merguensis,  Hiern ;  Fi.  Br.  Ind.  iii.  552 ;  Eurz  For.  Fl.  ii.  138,  is  a  small  tree  of  the 
forests  of  Mergui. 

1.  M.  buxifolia,  Pers. ;  Fl.  Br.  Ind.  iii.  551 ;  Bedd.  Fl.  Sylv.  cxlviii. ;  Km^  For. 
Fl.  ii.  139 ;  Trimen  Fl.  Ceyl.  iii.  89.  Ferriola  huxi/olia,  Willd. ;  Roxb.  Fl.  Ind.  iii. 
790.  Vern.  Ouakoliy  Uriya;  AUi,  utif  yerruti^  chinua  tdinji,  Tel. ;  Irarnballi,  eruvMi, 
humbillif  juvaraif  iramjpalaif  Tam. ;  Pisinika^  gulugu^  Palkonda ;  Kalu-habaraliya, 
Cingh. ;  M^pyaung,  Burm. 

A  small  evergreen  tree.  Bark  thin,  grey  to  black.  Wood  grey 
with  darker  streaks,  hard,  close-grained.  Poises  small  to  moderate- 
sized,  scanty,  in  radial  or  slanting  or  echeloned  strings  of  usually  4  to 
5.  MedvUary  rays  very  fine,  very  numerous,  the  distance  between 
them  equal  to  the  diameter  of  the  pores.  Transverse  pale  wavy  bands 
numerous  and  regular. 

Orissa,  N.  Circars,  Deccan  and  Camatic,  in  dry  evergreen  forest  or  along  water- 
courses frequently  dry ;  dry  region  of  Ceylon  ;  Upper  Tenasserim  in  Burma. 

A  common  shrub  or  small  tree  reaching  a  height  of  30  ft.  and  a  girth  of  2  ft., 
characteristic  of  the  scrub  forests  on  sandstone  or  laterite  on  the  Coromandel  coast. 

Ibo. 

C3502.    Khurdha  Forests,  Orissa  (Gamble) — 

C  3954.    Rekapalle  Forests,  Upper  Godavari  (Gamble)  ....     58 

Z  M.  andamanlea,  Kurz  For.  F\.  ii.  UO  •,  FL  Br.  lud.  iii.  551. 

An  evergreen  shrub.     Wood  b\\ns\i-gt«5.    Pores  ^m^,  \\i  ^Vkort 
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radial  or  oblique  lines.    Medullary  rays  very  fine,  close,  wavy,  regular. 
Numerous  wavy  transverse  lines. 

Upper  mixed  forests  of  the  Andaman  Islands. 

lbs. 

B  2472.    Andamans  (Kurz,  1866) 49 

3.  M.  nigrescens,  Dalz.;  Fl.  Br.  Ind.  iii.  551;  Talbot  Bomb.  List  121.  Vern. 
Naktarohiday  raktarora.  Mar. 

A  tree.  Bark  grey,  rough  with  rounded  tubercles,  breaking  off  in 
thick  rounded  pieces  and  showing  a  nearly  black  under-surface.  Wood 
greyish-brown,  hard,  with  very  fine  numerous  wavy  regular  concentric 
lines  of  soft  tissue ;  heartwood  (?)  somewhat  darker  than  sapwood. 
Pores  small  to  moderate-sized,  scanty,  in  oblique  lines.  MeduUary 
rays  very  fine,  very  numerous,  regular. 

Evergreen  forests  of  the  Eonkan  and  N.  Kanara,  common  near  Nilkund  and 
Gairsoppa. 

?:anara— Kew  Museum  (P.  of  Wales  OIL,  1876).    V 

2.  DIOSPYROS,  Linn. 

A  large  and  important  genus  of  about  55  forest  trees,  some  very  common,  some 
scarce.  They  occur  chiefly  in  South  India,  Oeylon,  Burma,  Eastern  Bengal,  four 
species  only  extending  to  Northern  India.  In  Ceylon  there  are  no  less  than  22  species ; 
in  South  India  17 ;  in  Western  India,  according  to  Talbot,  13 ;  9  in  Eastern  Bengal 
and  Assam ;  22  in  Burma.  A  remarkable  point  is  their  nearly  complete  absence  from 
the  Eastern  Himalaya.  About  8  species  occur  in  the  dry  forests,  the  rest  in  the  wet 
evergreen  ones.  It  will  be  best  to  describe  them  in  the  order  of  the  subgenera  given 
in  the  Fl.  Br.  Ind.  iii.  553-572. 

The  species  of  Diospyros  require  more  investigation  by  those  forest  officers  whose 
work  lies  in  the  regions  where  tney  are  common,  in  order  to  ascertain  which  are  the 
black-wooded  species  and  which  not.  So  far  as  my  present  information  goes,  I  would 
classify  the  ebonies  into — 

(1)  Heartwood  wholly  black  or  only  slightly  streaked :  Ehenum^  tomentoaa,  mda- 

noxylon,  dssimilis ; 

(2)  Heartwood  regularly  streaked  black  and  brown  or  grey:   Kurziiy  qucesita, 

oocarpa,  Thwaitesiiy  Qardnerty  insignis,  ojffpositifolia,  undulata ; 

(3)  Heartwood  very  small,  merely  black  streaks  in  the  brownish-grey  or  grey  wood  : 

EmbryopteriSy  foliolosa,  sylvaticay  ehretioidesy  microphyllay  humiliSy  ovalifoliay 
Kakiy  Tupru; 

(4)  Heartwood  none,  wood  red,  white,  grey  or  yellowish :  martabanicay  montanay 

Toposia,  foliolosay  LotuSy  CKLoroxylcniy  oppositifoliay  candolleana,  nilagiricay 
crumenatay  pyrrhocarpa. 

The  structure  of  the  wood  is  characteristic  and  the  genus  is  usually 
easily  recognized.  The  wood  is  usually  black  or  grey,  or  greyish- 
brown,  rarely  yellowish  or  red.  The  pores  are  small  or  moderate- 
sized,  usually  very  scanty,  single  or  subdivided  or  in  short  (not  long 
as  in  Sapotacese)  radial  lines,  the  groups  distant  and  arranged  more 
or  less  obliquely  or  in  echelon.  The  medvMary  rays  are  fine,  uniform, 
usually  numerous  and  prominent.  The  transverse  bars  are  occasion- 
ally absent,  sometimes  they  are  very  faint  and  irregular,  sometimes 
they  join  into  wavy  concentric  prominent  lines. 

The  question  of  the  nature  and  method  of  deposit  of  the  black  colouring  water  in 
ebony  wood  is  being  studied  by  Mr.  Herbert  Wright  of  Peradeniya,  Ceylon,  who  tells 
me  that  it  is  deposited  in  the  cells  and  is  not  caused  by  a  c\iQimfia\  Ocax\%^  \si  "Oci^ 
substance  of  the  cell  waiL    He  says  that  the  darker  the  woo^lYi^  txiox^  ^mx^W^SX^'^^i 
aud  this  Is  what  was  to  he  expected. 
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Subgenus  1.    GUNISANTHUS. 

2>.  prurienst  Dalz.;  Bedd.  Fl.  Sylv.  cxliv. ;  Talbot  Bomb.  List  122,  is  a  common 
tree  of  the  forests  of  the  Western  Ghdts  from  N.  Kanara  southwards,  ascending;  to 
3000  ft.  in  the  Wynaad  and  Anamalais,  and  having  a  fruit  covered  with  stinging  hairs. 
2>.  pilomla.  Wall.  (Ounisanthtts  pilosulus^  DC;  Kurz  For.  Fl.  ii.  125)  is  a  small 
evergreen  tree  of  the  Ehasla  Hills,  the  Pegu  Toma  and  the  tropical  forests  of  the 
Andamans.  2>.  martahanica,  Clarke  (ChinisanthiLs  mollis,  Kurz  For.  Fl.  ii.  126)  is 
an  evergreen  tree  of  the  tropical  forests  of  Martaban  with  a  reddish-brown,  heavy, 
close-$]^rained  wood.  2>.  dasyphylla,  Kurz  For.  Fl.  ii.  138,  is  also  an  evergreen  tree  of 
the  Martaban  Hills  at  4000  ft. 

Subgenus  2.    EMBRYOPTERIS. 

D.  Toposia,  Ham.;  Bedd.  Fl.  Sylv.  cxliv.;  Kurz  For.  Fl.  ii.  128;  Trimen  Fl. 
Ceyl.  iii.  94  (i>.  racemosa,  Roxb.  Fl.  Ind.  ii.  536) ;  Vern.  Toposi,  gulal^  Beng. ;  Thuvareit 
karun  thuvarei,  Tam.;  Kahakala,  kaluwellat  Cingh.,  is  an  evergreen  tree  of  the 
mountains  of  Eastern  Bengal,  Chittagong  and  Ceylon,  with  an  edible  fruit  and  no 
coloured  heartwood.  2>.  ovalifolia,  Wight ;  Bedd,  Fl.  Sylv.  cxliii. ;  Trimen  Fl.  Ceyl. 
iii.  91 ;  Vern.  Vedukkanari^  Tam. ;  Kunumella,  habara,  Cingh.,  is  *'a  common  tree  of 
'  the  western  forests  of  South  India  at  1-3000  ft.,  the  Anamalais,  Coorg  and  the  Nalla- 
'  malai  Hills  of  Kumool  **  (Bedd.),  also  of  the  dry  region  of  Ceylon,  with  the  heartwood 
streaked  with  black.  2>.  nigricans.  Wall.,  is  a  tree  of  the  Khasia  Hills  and  Sylhet. 
2>.  variegatct,  Kurz  For.  Fl.  ii.  137,  is  a  large  deciduous  tree  of  Assam  and  Burma, 
with  a  greyish,  heavy,  close-grained  wood.  D.  assimilis,  Bedd.  Madras  For.  Rep^ 
1866-7,  t.  1 ;  Talbot  Bomb.  List  122 ;  Vern.  Kare,  Kan. ;  Ahnus,  media,  Mar.,  is  a 
tree  of  the  evergreen  forests  of  the  Konkan,  N.  Kanara,  S.  Kanara  and  Malabar, 
which,  according  to  Talbot,  "  yields  the  ebony  used  for  wood-carving  in  Kumta  and 
'  Hondvar."  It  is  probably  the  Karimara  of  Foulkes  described  as  D,  Ebenum  and  as 
growing  in  mixed  forests  on  the  Ghdts  of  S.  Kanara. 

1.  D.  montana,  Roxb.  Fl.  Ind.  ii.  538 ;  Fl.  Br.  Ind.  iii.  555 ;  Bedd.  Fl.  Sylv. 
cxliii.;  Brandis  For.  Fl.  296;  Talbot  Bomb.  List  122;  Trimen  Fl.  Ceyl.  iii.  92. 
2>.  cordifolia,  Roxb.  Fl.  Ind.  ii.  538;  Bedd.  Fl.  Sylv.  cxliii.;  Kurz  For.  FL  ii.  130. 
Vern.  Hirek,  keindu,  temru,  pasendu,  Pb. ;  Tendu,  dasdundUf  lohari,  hist4nd^  Hind. ; 
Bistendu,  ciiamb^^  Saharanpur;  Makar-tendi,  Banda;  Fasend,  Bhurtpur;  Temm, 
Mey  war ;  Amhia,  Banswara ;  Hddru^  Panch  Mehals ;  Kanchan,  kadal,  pattetoar,  pat- 
wan,  C.P. ;  Kosse  ktdi,  Uriya ;  Muchi  tanki,  yerragoda,  micha-tummurra,  pudumaddi, 
goddigattu,  Tel. ;  Timru^  timhumi,  Mar. ;  Ooindu,  kola  gaindu,  halkuuiki,  jaga2agante, 
Kan. 

A  small  or  moderate-sized,  often  spinous,  deciduous  tree.  Bark 
thin,  grey  or  greyish-black,  rough,  when  old  exfoliating  in  small  scales. 
Wood  grey,  often  tinged  with  yellow  or  brown,  streaked  with  narrow 
patches  of  darker  colour,  especially  towards  the  centre,  but  no  regular 
ebony  heartwood,  soft  to  moderately  hard.  Pores  small,  in  short 
radial  groups  of  1  to  4,  these  groups  distant  and  faintly  echeloned 
MedvUary  rays  fine,  short,  numerous.     Transverse  lines  very  faint. 

Throughout  most  of  India  and  Burma  (var.  cordifolia  only) :  from  the  Ravi  east- 
ward along  the  Himalaya;  in  Central,  Western  and  Southern  India  in  deciduous 
forests ;  dry  region  of  Ceylon. 

A  very  variable  tree,  nowhere  very  abimdant,  and  yet  very  widely  spread.  The 
wood  is  durable :  Brandis  calls  it  a  '*  beautiful  furniture  wood,  but  the  tree  rarely  grows 
'  to  a  size  to  give  timber,  and  is  more  often  found  as  a  much-branched  thorny  plant.^* 
Graham  Anderson  says  that  the  natives  in  Mysore  have  a  superstition  that  if  the 
wood  is  used  in  house-building,  there  will  be  quarrels  among  the  inmates,  and  mentions 

that  it  is  difficult  to  cut  with  the  axe.     Weight  47  lbs.  per  cubic  foot. 

lbs. 

C    192.    Mandla,  C.P.  (1870) 47 

C1167.    Ahiri  Reserve,  C.P.  (K  Thompson) 44 

C3845.    Surada  Forests,  Ganjam  (OamUft^ 50 

^ordlinger's  Sections,  vo\.  9. 
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Yar.  Gordifdlia,,  Vem.  Bangdb^  moishkandOf  Beng. ;  Vackana,  leaka  ulimera,  Tel. ; 
Chapraka,  Magh. ;  Tawhutf  chSk,  Burm. 

Bark  light  greyish-brown,  smooth,  striated.  Wood  reddish-  or 
yellowish-white,  moderately  hard.  Pores  small,  scanty,  often  sub- 
divided, in  short  radial  strings.  MedvZlary  rays  very  fine,  numerous. 
Transverse  lines  fine,  wavy,  faint. 

Sub-Himalayan  tract,  Ghittagong  and  Burma,  chiefly  in  dry  and  £ng  forests  ;  also 
in  8.  India,  common  in  the  Gircars  and  Gamatic. 

Easily  distinguished  from  var.  montana,  and  possibly  a  separate  species,  as 
described  by  Roxburgh,  Beddome  and  others.  Eurz,  evidently  quoting  Braodis*  List 
of  1862,  No.  74,  gives  W  =  49  lbs. ;  Skinner  gives  W  =  70  lbs.,  P  =  1017,  but  this 

may  be  a  mistake  for  some  other  species  of  Ebony. 

lbs. 
0  5091.    Thano,  Dehra  Dun  (Babu  U.  N.  Kanjilal)       ....    45 

E    715.    Ghittagong  (Ghester) 45 

B2541.    Burma  (Brandis,  1862,  No.  74) 49 

2.  D.  Lotus,  Linn. ;  Fl.  Br.  Ind.  iii.  555 ;  Brandis  For.  Fl.  297,  t.  36.  Flaque- 
minier^  Fr.  Vem.  AmMk,  mcUuk,  Pb. 

A  middle-sized  tree.  Bark  dark  brown  or  black,  tessellated.  Wood 
grey,  moderately  hard,  close-grained.  Pores  small,  in  short  radial 
groups.  MedvUary  rays  very  fine,  close,  numerous.  No  transverse 
lines. 

Punjab  Himalaya,  in  Hazara  and  Kashmir  at  2-6000  ft. ;  Afghanistan,  Baluchistan, 
extending  to  Southern  Europe. 

Glarke,  in  Fl.  Br.  Ind.,  seems  to  doubt  whether  this  tree  is  really  indigenous  in 
India,  and  is  not  rather  the  result  of  sowings  of  the  seed  after  eating  the  fruit,  by  the 
frontier  tribes ;  but  there  seems  no  reason  otherwise  to  doubt  its  being  truly  wild. 
Growth  slow,  10  rings  per  inch  of  radius  (Brandis).  The  fruit  is  sweet,  and  is  eaten 
fresh  or  dried.  Mathieu  (Fl.  For.  237)  uays  the  '*  plaqueminier "  fruit  is  eaten  in 
Southern  France  when  half  rotten  like  the  medlar. 

H  3183.    Dungagalli,  Hazara,  5000  ft.  (Wild). 
Nordlinger's  Sections,  voL  2. 

3.  D.  Kakl,  Linn.  f. ;  Fl.  Br.  Ind.  iii.  555 ;  Roxb.  Fl.  Ind.  ii.  527 ;  Talbot  Bomb. 
List  122.    Vem.  KSg^  Burm. 

A  small  tree.  Wood  greyish-white,  moderately  hard.  Pores 
small  to  moderate-sized,  often  subdivided  into  2  to  4,  in  short  radial 
lines,  scanty,  distant,  those  of  spring  wood  larger,  and  so  marking  the 
annucd  rings.  Medullary  rays  fine,  numerous,  regular.  Transverse 
bars  fine,  faint,  irregular. 

Khasia  Hills  in  Assam — probably  extending  to  Upper  Burma;  China  and  Japan. 

This  is  a  fruit  tree :  Talbot  says  it  is  cultivated  near  Bombay,  and  Lieut.  Pottinger 
had  the  fruit  brought  to  him  in  the  Kachin  Hills,  though  he  did  not  see  the  tree. 
Roxburgh  says  it  was  introduced  from  China  by  Col.  Kyd,  but  that  in  Ccdcutta  it 
produces  fruit  badly  and  grows  slowly.  Ferrars,  in  Ind.  For.  i.  113,  mentions  it  under 
the  name  of  Teh  as  covering  large  areas  almost  exclusively  in  the  Earennee  Hills. 
I  think  it,  therefore,  highly  probable  that  Col.  Bingham's  specimen  Talok  te  belongs 
to  this  species. 

lbs. 

B  5077.    Upper  Burma  (Bingham) 40 

Nordlinger*s  Sections,  vol.  5. 

4.  D.  Embryopteris,  Pers. ;  Fl.  Br.  Ind.  iii.  556 ;  Bedd.  Fl.  Sylv.  t.  69;  Brandis 
For.  Fl.  298  ;  Kurz  For.  Fl.  ii.  128 ;  Talbot  Bomb.  List  122 ;  Trimen  Fl.  Ceyl.  iii.  93. 
D.  glutinosa,  Roxb.  Fl.  Ind.  ii.  533.  Vern.  Odb,  makur-kendij  kala  tendu^  Beng., 
Hind.;  Kusi,  Banda;  Rendu,  Asa.;  Gusvakendhu,  Vny& ;  Oara  tiril,  K61,  Sonthal\ 
Titia,  Khond ;  Nititunika,  Palkonda ;  Muttia  tumiki^  Redd\  •,  Ti7n]buTi^l&»x.\  Pauv^%> 
Mai.;  Tumbika,  pani-chika,  panichchai^  Tam.;  Tumil,  tumiko^ '^^.'^  HoUertMfgrra^ 
Coorg;  ^usharta,  Kan, ;  Timbiri,  Cingh. 
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A  much-branched  evergreen  tree.  Ba/rk  smooth,  dark  grey,  almost 
black,  with  a  greenish  tinge.  Wood  grey,  with  darker  streaks  and  a 
darker  irregular  patch  in  the  centre  (heartwood  ?),  moderately  hard, 
close-grained.  Pores  small,  scanty,  subdivided,  or  in  short  radial 
lines.  MedvUa/ry  rays  very  fine,  very  numerous.  Transverse  bars 
very  faint  or  wanting. 

Throughout  the  greater  part  of  India,  in  wet  places  and  along  streams :  in  the  suh- 
Himalayan  tract  from  the  Jumna  to  Sikkim;  in  Bengal;  throughout  Central,  Western 
and  South  India,  especially  common  in  the  Circars;  Martaban  and  Tenasserim  in 
Burma;  low  country  of  Ceylon.  It  is  apparently  absent  from  the  Eastern  sub- 
Himalayan  tract,  Assam,  Eastern  Bengal  and  Pegu,  also  from  the  northern  part  of 
Boml)ay,  Sind  and  the  Punjab.    It  is  often  cultivated  for  ornament  or  for  its  useful  fruit. 

A  characteristic  tree  of  swampy  places  in  many  parts  of  India,  so  much  branched 
as  often  to  resemble  a  large  shrub,  but  often  again  reaching  a  considerable  girth. 
When  covered  with  its  large  red  velvety  fruit,  scattered  among  the  dark  green  shining 
leaves,  it  is  a  striking  plant.  It  is  frequently  cultivated,  and  the  large  quantities  of 
the  fruit  used  on  the  rivers  and  creeks  of  Lower  Bengal  are  probably  for  the  most  part 
the  produce  of  trees  planted  in  villages,  or  reserved  by  villagers  on  the  banks  of  water- 
courses. Buobanan-Hamilton,  quoted  in  Watt's  Diet.,  says  that  a  good  tree  wUl  give 
4000  fruits,  worth  at  that  time  Rs.2,  and  now  probably  much  more. 

The  Arult  contains  a  viscid  pulp,  which  is  used  as  gum  in  bookbinding,  and  in  plaoe 
of  tar  for  paying  the  seams  of  fishing-boats.  Its  use  for  *'  gabing "  boats  is  general 
throughout  the  rivers  of  Lower  Bengal  and  Assam.  An  infusion  is  used  to  render 
fishing-nets  durable.  It  is  full  of  tannin,  and  is  used  in  dyeing  and  tanning  and  in 
medicine  as  an  astringent    The  oil  extracted  firom  the  seeds  is  used  in  native  medidDe. 

The  wood  is  little  used ;  Beddome  says  it  is  employed  in  building. 

lbs. 

0  3161.    Dehra  DiXn  (Col.  Bailey) 52 

i'  3474.    Saranda  Forests,  ChoU  Nagpore  (Oamble)       ....    40 
Ceylon  Collection,  No,  137  (new) 45 

5.  D,  foliolosa.  Wall. ;  Fl.  Br.  Ind.  iii.  556.  Z>.  calycina,  Bedd.  Fl.  Sylv.  t.  68. 
Voru.  IV/fiy  ihuvartit  Tarn. 

A  moderate^zed  tree.  Bark  dark  brown,  smooth.  Wood  yellow- 
ish-white, clouded  with  grey  and  occasionally  black,  hard ;  concentric 
lines  not  visible.  Pores  very  small,  scanty,  in  radial  arrangement 
MftiiMitry  rays  very  fine,  very  close,  numerous. 

Foresta  of  Madura  and  Tinnevelly  in  S.  India,  up  to  3000  ft. 
According  to  Beddome,  the  wood  is  much  in  use  in  Tinnevell  v. 
**  £a$t  Iikto  " — Kew  Museum. 

6.  IK  Ebenum,  Eoeoig;  Fl.  Br.  Ind.  iiL  558;  Boxb.  Fl.  Ind.  ii.  529;  Bedd.  FL 
Sylv.  t,  IkH  ;  Brandia  For.  FL  2% ;  Trimen  FL  CeyL  iu.  94.  D.  Ebenasiar,  WiUd. ; 
l&xxb.  FL  Ind.  iiL  5^.  Ebony.  Tern.  EboMS,  o^afs,  tfrndm^  Hind. ;  Kendhm,  Urija ; 
Atf^  twmhiy  sAnijitliiiH  kaka-tati,  tai,  karumtMali,  karmnkaliy  Tarn. :  JW-K,  naUmU^ 
*IVL ;  A\tnnii«nh  Kan. ;  7\ti,  tendm^  o^ifS,  Mar.;  Mallaii^  Manjarabad;  JTorv,  ancsft- 
timhi^  Mai. ;  iTn/if itwni,  Cingh. 

A  large  tree.  Bark  dark  grey,  finely  cracked  longitudinally. 
Wihht  >-ery  hard,  close-  and  even-grained:  sapwood  grey,  <rfken 
^tre^aked  with  black ;  heartwood  jet  black.  Ports  small,  scanty,  in 
short  railial  lines.  JiftdaUary  rays  very  fine,  numerouss  eqnidislant. 
Traas\"ex«!e  bars  very  fine,  indistinct. 

Fwv^Ms  of  Um  mciDan  and  Onatic,  daedv  in  dry  eii^gneea  forests  in  the  Ceded 
l%trkt:$s  «sptaal!y  KorthMl  and  Cuddapah,  scuoer  $oatli«;a:\i$ :  dry  reg^oos  ai 
iVrkvck  chiedy  in  the  Xorthem  Ph>T:Qces^  but  extuhiing  to  the  sccthHeotst  looni  the 
<\>fc*t  v«*  »*r  ^  F^  -  •^^N  hhL  For.  xxt^  br  A.  F.  Bamn). 

Tht;jv  the  chkf  «KMe^-Tiekun$  tree,  and  the  onij  one  gtring  a  Kv^  vood  wixhoni 

t^htr  sinmts  or  warkii^  b  T«fj  Uttre  cu\  ani  tSL^foctied  in  Inosa^  the  trees  not  being 

rt^  iWttttoo,  and  l^4n$KMmdon]lT^ereaftit3bit«asi^^  sc^  '^cA'^VjcHan 
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it  is  one  of  the  chief  woods,  and  its  importance  may  be  gauged  by  the  fact  mentioned 
by  Broun  ("  Ceylon  Ebony,"  in  Ind.  For.  xxv.  275,  whidi  may  be  consulted  for  fuller 
information  than  is  here  given)  that  the  average  sales  of  the  last  ten  years  by  the 
Ceylon  Forest  Department  have  been  300  tons  yearly.  This  is  since  Conservancy  has 
been  started,  with  an  attempt  to  work  out  only  the  annual  yield,  for  before  1889  the 
yearly  sales  were  over  1000  tons,  and  in  1881  as  much  as  2600  tons,  a  rate  which 
would  soon  have  exhausted  the  resources  of  the  forests.  The  prices  obtained  range 
usually  from  150  to  210  Rs.  per  ton,  the  average  being  about  180  to  185  Rs.,  and 
the  chief  markets  are  England,  Germany  and  China.  In  Europe  the  wood  "  is  used 
*  for  turnery,  cabinet-work,  the  keys  of  pianos,  rulers,  the  backs  of  brushes,  etc. ; 
Mn  China  for  chopsticks,  pipes,  carved  stands  for  vases  and  images,  etc."  (Broun). 
Broun  says  that  a  tree  reaches  a  girth  of  18  in.  at  25  years,  36  in.  at  75  years,  54  in. 
at  135  years,  and  6  ft.  at  200  years ;  and  mentions  that  the  largest  log  he  had  seen 
had  a  girth  of  7  ft. 

Ebony  prefers  a  rocky,  well-drained  soil,  and  is  found  chiefly  in  company  with 
other  species  of  Diospyros,  also  Satinwood,  Mimusops  hexandra,  Nephelium  Longana. 
It  is  never  found  to  be  gregarious.  Seedlings  are  shade-enduring,  but  require  to  have 
the  cover  removed  when  they  are  established.  Good  seed  years  are  not  regular,  but 
occur  perhaps  once  in  five. 

Beddome  gives  W  =  81  lbs. ;  A.  Mendis  71  lbs. ;  Broun  74  lbs. ;  Bourdillon  69  lbs., 
the  specimens  here  enumerated  give  an  average  of  70^  lbs. ;  probably  74  lbs.  is  a  fair 
average  for  only  heartwood.    Mendis  gives  P  =  720,  liourdillon  1160. 

lbs. 

D  4173.    Dorn&l  Pass,  Eumool  (Gamble),  part  sapwood       .  .67 

D  4023.    Cuddapah  Forests  (Higgens) 79 

D  3985.    Ballipalle  Forests,  Cuddapah  (Gamble) 75 

W  731,  750.    South  Kanara  (Cherry) 61  and  70 

Ceylon  Collection,  No.  13  (old).  No.  61  (new)  (Mendis)        .        .        .71 

Subgenus  3.    BRACHYANTHOS. 

7.  D.  sylvatica,  Roxb.  Fl.  Ind.  ii.  537 ;  Fl.  Br.  Ind.  iii.  559 ;  Bedd.  Fl.  Sylv. 
cxliii. ;  Talbot  Bomb.  List  122 ;  Trimen  Fl.  Ceyl.  iii.  98.  Vero.  Kanchiaj  kaltichia, 
Uriya ;  Oata,  Polkonda ;  Nalla  ghanta,  Reddi ;  Telia  gada,  Tel. ;  Kaka  suroli,  Kan. ; 
Sudu-kadumb^ya,  Cingh. 

A  large  or  moderate-sized  tree.  Bark  thin,  blackish-grey  with 
white  patches,  smooth  except  for  a  few  horizontal  lenticels.  Wood 
grey,  with  black  streaks  and  irregular  black  patches  in  the  centre, 
hardly  true  heartwood,  moderately  hard.  Pores  scanty,  grouped  in 
short  radial  lines,  the  groups  distant  and  somewhat  echeloned.  Me- 
dvMary  rays  fine,  numerous,  regular,  well  marked.  Transverse  bars 
clear,  line,  regular,  wavy,  in  concentric  lines. 

Forests  of  South  India :  common  in  Orissa  and  the  N.  Circars ;  evergreen  forests  of 
the  Eonkan  and  N.  Kanara  and  southwards  up  to  4000  ft. ;  moist  low  country  of  Ceylon. 

A  prominent  tree  in  the  forests  of  the  Circars,  reaching  a  considerable  size ;  growth 
slow,  11  rings  per  inch  of  radius. 

lbs. 

C3821.    Rogada  Forest,  Ganjam  (Gamble) 50 

8.  D.  ehretioides.  Wall. ;  Fl.  Br.  Ind.  iii.  559 ;  Kurz  For.  Fl.  ii.  129. 

A   large   deciduous  tree.     Bark  dark  grey,  corky  and   fissured. 

Wood  dark  grey,  with  darker  streaks,  moderately  hard,  even-grained. 

Pores  moderate-sized,  almost    large,  very  scanty,  often  subdivided, 

making  prominent  lines  on  a  vertical  section.     Medullary  rays  fine, 

numerous,  regular.     Transverse  bars  very  fine,  faint,  irregular. 

Deciduous  forests,  all  over  Burma,  up  to  3000  ft. 

A  common  Burmese  tree.  The  wood  is  used  for  house-posts.  Kurz  gives  W  = 
41  lbs.  (Brandis'  List  of  1862,  No.  73),  but  Brandis'  specimen  weighs  52  lbs. 

B1422.    Tharrawaddy,  Barma  (Ribbentrop) ^^ 

B2542.    Burma  (Brandia,  1862) ^'i. 
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9.  D.  KUFZii,  Hiero ;  Fl.  Br.  Ind.  iii.  559 ;  Kurz  For.  Fl.  ii.  131.  Andaman 
Marble  Wood  or  Zebra  Wood.    Yem.  Teakah,  thitkya,  Burm. ;  Pechorda,  And. 

An  evergreen  tree.  Bark  very  thin,  grey,  smooth.  Wood  hard : 
sapwood  grey ;  heartwood  streaked  black  and  grey  in  more  or  le&s 
alternate  layers,  or  rarely  quite  black.  Pores  small  and  very  small, 
scanty.  MeduUary  rays  very  fine,  numerous,  uniform  and  equi- 
distant.    Transverse  bars  very  fine,  numerous,  irregular,  faint. 

Tropical  and  moister  upper  mixed  forests  of  the  Andamans ;  Nicobars,  Batti  Malv, 
Little  Coco,  rare  on  Great  Coco  Island  (Prain). 

Ooe  of  the  most  important  trees  of  the  Andamans,  with  a  wood  that  should  be  of 
great  value  in  the  European  market,  if  it  can  be  supplied  in  sufficient  quantity  and 
become  known.  Heinig  says  it  squares  up  to  20  ft.  long,  siding  up  to  9  in. ;  Ferrars 
gave  20  ft.  with  a  siding  of  12  in.  Heinig  and  Ferrers  both  say  it  is  difficult  to  season 
and  is  liable  to  shrink  and  warp ;  this  clearly  points  to  the  advisability  of  studying  the 
question  of  whether  the  seasoning  could  not  be  improved,  either  by  previous  ginuing, 
or  by  keeping  in  water,  or  by  export  in  log  or  otherwise.  The  wood  is  useful  for 
cabinet-work,  sticks,  frames  and  carvings.    Its  sylviculture  apparently  requires  study. 

iba. 

B    521.    Andaman  Islands  (Grenl.  Barlwell) f>2 

B2203.  „  „       (Col.  Ford,  1866) 57 

B  2498.  „  „       (Home,  1874,  No.  15) 80 

10.  D.  microphylla,  Bedd.  Fl.  Sylv.  cxlv.;  Fl.  Br.  Ind.  iii.  669;  Talbot  Bmnb. 
List  122.     Vem.  Chinna  thuvareif  Tam. ;  Elichevicchaj  Mai. ;  Chorakali,  Trav.  Hills. 

A  large  tree.    Bark  white.     Wood  dark  grey  or  reddish-grey, 

hard.     Pores  large,  scanty,   often   subdivided,   obliquely  arranged. 

Medidlary    rays  very   fine,    regular,  numerous.      Transverse    bars 

narrow,  very  close  and  frequent,  concentric. 

Evergreen  forests  of  the  Western  Qb^ts  from  N.  Kanara  to  Travancore,  extending 

to  the  Wynaad  and  Anamalais  and  ascending  to  3000  ft. 

A  tree  with  very  small  leaves,  like  those  of  the  box.    Bourdillon  gives  W  =  49 

lbs.,  P  =  643. 

lbs. 

W4617.    Travancore  (Bourdillon) 49 

S.  Kanara — Kew  Museum. 

11.  D.  ChlOFOXylon,  Roxb.  Fl.  Ind.  ii.  538  ;  Bedd.  Fl.  Sylv.  cxliii. ;  Brandis  For. 
Fl.  297;  Talbot  Bomb.  List  122.  Vern.  Ninai,  nensi.  Mar. ;  lllinda,  aulanche,  neUa 
uHmira,  vullmda,  vtUUngi,  Tel. ;  Kosai,  Uriya ;  Tori,  Palkonda ;  Anduli,  GrondL 

A  large  shrub  or  small  tree.  Bark  dark  brown,  nearly  black,  cleft 
longitudinally  and  peeling  off  in  small  rectangular  corky  scales.  Wood' 
yellowish-grey,  moderately  hard.  Pores  small  to  moderate-sized, 
single  or  subdivided  or  in  radial  strings  of  1  to  4  or  more,  scanty. 
Medullary  rays  fine,  numerous.     Transverse  lines  faint,  irregular. 

Central  and  South  India:  Orissa  and  the  Circars;  Deccan  and  Mahratta  country 
from  Guzerat  southwards;  Carnatic. 

A  common  and  conspicuous  plant  in  the  dry  evergreen  forests  of  Cuddapah, 
Kurnool,  North  Arcot  and  Chingleput,  extending  northwards  on  the  east  to  Orissa, 
on  the  west  to  Guzerat.    It  prefers  laterite  and  sandstone  hills,  and  is  a  useful  plant 

as  a  fuel-yielder. 

^  lb.. 

D  4891.     Godavari  Forests  (E.  D.  M.  Hooper) 46 

Nordlinger's  Sections,  vol.  7  (2>.  tomentosa,  Poir.). 

12.  D.  humilis,  Bourdillon  in  Journ.  Bomb.  Nat.  Hist.  Soc.  xii.  352,  t.  4.  Vern. 
Vellei  thuvaret,  Tam. 

A  small  tree.  Bark  {  in.  thick,  green  mottled  with  black.  Wood 
hard,  dull  greyish-brown,  tinged  w\\,\i  ^xrc^le,  with  small  patches  of 
black  near  the  centre,  but  no  otYiei:  Yve^TWoodu    Porre^  ^Hi^^^ery 
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scanty,  subdivided  or  in  short  radial  lines  of  2  or  3,  which  are  very 

distant  and  arranged  obliquely  or  in  echelon.    Medullary  rays  very 

fine,  regular,  numerous.    Transverse  bars  conspicuous,  joined  with 

regular,  wavy,  concentric,  but  very  narrow  belts. 

Evergreen  forests  of  Travancore  at  about  2000  ft. 

This  is  said  by  Bourdillon  to  reach  only  a  height  of  30  ft.  and  diameter  of  10  in. 
He  gives  W  =  54  lbs.,  P  =  579.     It  appears  to  belong  to  this  subgenus. 

lbs. 

W4687.    Travancore  (Bourdillon) 57 

W  4684  is  another  specimen  sent  by  Mr.  Bourdillon,  which  he  says  belongs  to  a 
new  species  shortly  to  be  described.  Wood  greyish-white  with  irregular  rings  of 
black  shaded  into  brown.  Pores  small,  subdivided  or  in  short  radial  lines  of  2  or  3, 
the  groups  thus  made  being  distant.  Medullary  rays  fine,  regular.  Transverse  line 
in  concentric,  wavy,  narrow  belts,  more  distant  than  in  2>.  humilis.  Weight  49  lbs. 
per  cubic  foot. 

Subgenus  4.    EBENUS. 

18.  D.  OOearpa,  Thw. ;  Fl.  Br.  Ind.  iii.  560 ;  Talbot  Bomb.  List  122 ;  Trimen 
Fl.  CeyL  iii.  97.     Vem.  VeUei-karunkali,  Tam. ;  Kalu-kadurnhMya,  Cingh. 

A  moderate-sized  tree.  Bark  yellowish.  Wood  greyish-brown 
with  irregular  purplish-black  heartwood,  here  and  there  with  paler 
streaks,  moderately  hard  (the  specimen  is  soft,  but  the  wood  has 
clearly  decayed  somewhat).  Pores  moderate-sized  to  large,  very 
scanty,  sometimes  subdivided.  Medullary  rays  very  fine,  numerous, 
not  clear.    Transverse  bars  very  faint. 

Konkan  and  N.  Kanara  in  evergreen  forests ;  low  country  of  Ceylon. 

The  wood  is  like  Calamander  and  can  probably  be  used  like  it.    In  the  new 

collection  the  name  of  this  has  been  changed  to  2>.  Oardneri,  but  the  structure  is  not 

that  of  D,  Oardneri,  and  the  elder  Mendls  probably  knew  his  wood  better  than  hid 

successor,  so  I  retain  his  determination. 

Ibe. 

No.  40  (old),  56  (new)  Ceylon  Collection  (Mendis)         .        .        .        .45 

14.  D.  quSBSita,  Thw. ;  Fl.  Br.  Ind.  iii.  560 ;  Bedd.  Fl.  Sylv.  cxlv. ;  Trimen  Fl. 
Ceyl.  iii.  97.     Calamander  Wood.     Vern.  KalumSdiriya,  Cingh. 

A  large  tree.  Bark  thin,  blackish-grey,  smooth  or  with  slight 
longitudinal  fissures.  Wood  hard,  greyish-brown,  variegated  with 
broad  or  narrow  belts  of  black.  Pores  moderate-sized,  scanty,  sub- 
divided or  in  short  radial  strings,  these  being  distant  and  roughly  in 
echelon.  Medullary  rays  fine,  numerous,  equidistant.  Transverse  bars 
conspicuous,  combined  into  regular  narrow,  wavy,  concentric  lines. 

Forests  of  the  moist  low  country  of  Ceylon,  below  1000  ft.,  now  scarce. 

This  is  the  chief  of  the  trees  producing  the  variegated  ebony  known  as  Calamander 
wood,  which  is  the  most  valuable  ornamental  wood  of  Ceylon,  now  unfortunately 
scarce,  having  been  much  sought  for  and  the  trees  cut.  The  wood  is  used  for  orna- 
mental cabinet-work.  Skinner,  No.  61,  gives  W  =  60  lbs.,  F  =  751 ;  A.  Mendis  gives 
W  =  57  lbs. 

lbs. 
2923.     Ceylon 53 

No.  12  (old),  No.  62  (new)  Ceylon  Collection  (Mendis)  ....     57 

SuBGBKus  5.    NOLTIA. 

D.  a^enuaiay  Thw.  and  D,  areata,  Thw.  are  endemic  rare  Ceylon  trees  of  the  moist 
low  country,     Mr.  Herbert  Wright  says  they  are  "  very  small  trees,  often  clustered, 
*  the  stems,  though  only  1  to  3  in.  in  diameter,  produce  abundance  of  flower  and  ftuvU  TV>|ft 
'timber  is  of  no  use  whatever,  on  account  of  the  smaUueaa  m  ^iift?"*     D.laucwRjolxa, 
Roxb.  Fl.  Ind.  ij.  537;  Kurz  For.  Fl  ii.  136;  Vera.  GuIoX,  Ben^.  \  Soilo.^V^,^ 
a  large  tree  of  the  Kbasia  Hills,  Sylhet  and  Cachar,  also  oi  'Cp^i  'teii^ka&enm,  ^\^  ^^ 


460  A  MANUAL  OF  INDIAN  TIMBERS 

Roxburgh  to  have  a  hard  durable  timber,  used  in  house-buildiug,  and  to  have  an  edible 
fruit.  2>.  strxcta^  Boxb.  Fi.  Ind.  ii.  539 ;  Kurz  For.  FL  ii.  137,  is  also  a  large  tree  of 
Sylhet,  Tippera  and  Chittagong.  2>.  sapotoides,  Kurz  For.  Fl.  136  and  D.  flavicans, 
Eiern ;  Kurz  For.  Fl.  ii.  135,  are  Burmese  trees,  the  former  of  the  forests  of  the  Pegu 
Yoma,  the  latter  of  Tenasserim. 

15.  D.  Gardneri,  Thw.;  Fl.  Br.  Ind.  iii.  561;  Bedd.  Fl.  Sylv.  cxlvi.;  Trimen 
Fl.  Ceyl.  iii.  96.     Vtrn.  Kadumberiya,  kallu,  Cingb. 

A  moderate-sized  tree.  Bark  thick,  bloickish.  Wood  greyish- 
brown  with  irregular  black  clouded  patches.  Pores  small,  scanty,  in 
short  radial  lines,  the  patches  distant.  Medullary  rays  fine,  numerous, 
equidistant.     Transverse  bars  very  faint. 

Moist  region  of  CeyloD,  up  to  2000  ft. 

Ib8. 
4904.    Ceylon 60 

Subgenus  6.    MELONIA. 

D.  hurmanica,  Kurz  For.  Fl.  iiL  565 ;  Vern.  T^,  Barm.,  is  a  common,  often  stunted, 
deciduous  tree  of  the  dry  forests,  especially  Engdeing,  in  Upper  Burma  and  Prome, 
less  common  in  Pegu  and  Martaban.  D.  Packmanni,  Clarke  is  a  tree  of  Tavoy 
D,  insignia,  Thw.;  Bedd.  Fi.  Sylv.  cxlv.;  Trimen  FL  Ceyl.  iii.  100;  Vern.  Gono, 
porutuamara,  walmSdiriya,  Cingh.,  is  a  large  tree  of  the  Anamalai  Hills  in  South  India 
at  2-3O0O  ft.,  and  the  moist  low  country  of  Ceylon.  Trimen  says  that  the  heartwood 
u  very  small,  black,  with  paler  streaks.  D.  affinis^  Thw.;  Bedd.  Fl.  Sylv.  czlv. ; 
Trimen  Fl.  Ceyl.  iii.  102,  is  a  moderate-sized  tree  of  the  Tinnevelly  Hills,  and,  but 
scarce,  the  hills  of  Ceylon.  D,  hirsuta^  Linn,  f.,  D.  Thwaitesiii  Bedd.  aud  D,  Moonii, 
Thw. ;  Trimen  Fl.  Ceyl.  iii.  99-101,  are  all  scarce  endemic  Ceylon  trees.  Mr.  Herbert 
Wright  says  that  "  the  former  reaches  a  height  of  50  ft.  and  girth  of  5  ft.,  and  baa 
'  a  reddish  wood  with  a  small  black  central  patch." 

No.  50  (new)  Ceylon  Collection;  Vern.  Homediriya^  Cingh.,  is  called  D.  CandoUeancu 
According  to  Trimen  this  is  D.  Thwaitesii,  Bedd.,  and  if  this  identification  is  also 
correct  for  the  wood  specimen,  2).  Thwaitesii  has  a  reddish-brown,  Calamander-like 
wood,  with  large,  irregular,  black  heartwood.  Fores  moderate-sized,  very  scanty. 
Medullary  rays  fine,  rather  distant.  Transverse  bars  fairly  conspicuous,  joined  into 
conceotric  wavy  lines.    Weight  55  lbs.  per  cubic  foot. 

16.  D.  Tuppu,  Buch.-Ham. ;  Fl.  Br.  Ind.  i^j.  563 ;  Talbot  Bomb.  List  123.  Vern. 
Taparada,  Kan. ;    Tartar,  Mar. 

A  small  tree.  Wood  reddish-yellow,  hard,  with  irregular  famt 
concentric  wavy  lines  and  occasional  black  patches.  Pores  moderate- 
sized,  scanty,  subdivided  or  in  radial  strings.  Medullary  rays  fine, 
numerous,  short. 

Western  Coast  and  Western  Gh^ts  from  the  Konkan  to  Mysore. 
Mysore — Kew  Museum. 

17.  D.  tomentosa,  Roxb.  Fl.  Ind.  ii.  532 ;  Fl.  Br.  Ind.  iii.  564.  2>.  Melanoxylon, 
lioxb. ;  Brandis  For.  Fl.  294  (in  part).  Vern.  Tendu,  kendu,  temru,  ahniis,  Hind.; 
Kend,  kyon,  Beog. ;  KendhUy  Qriya;  Tumriy  tummer,  tumki,  Gondi;  Tendii,  Baigas; 
Tiril,  Kol ;  Tumikiy  Koya ;  Tumma,  Reddi ;   Timru,  tibru,  Merwara. 

A  large  (Circars)  or  small  (N.  India)  tree.  Bark  J  in.  thick, 
greyish-black,  inner  bark  black,  charcoal-like,  the  outside  cleft  into 
small  regular  scales.  Wood  veiy  hard,  dark  reddish-brown,  with  an 
irregular  black  heartwood,  occasionally  streaked  with  purple  or  brown. 
Pores  scanty,  moderate-sized  to  large,  often  oval  and  subdivided, 
sometimes  in  short  radial  strings  of  2  or  3,  the  patches  distant. 
Medullary  rays  very  fine,  very  numerous.    Transverse  bars  very  faint. 

Northern  India;  in  the  8ub-H\ma\ayati  Uact  wi^^vn^Wks  from  the  Ravi  to  Nepal, 
most  common  in  Western  Saharanput  and  ^\\viot  \  "ftwa^viY  ^oi^va^  wj^  ^^Ttiham 
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Bengal,  but  I  never  saw  it  in  the  Terai  or  Diiars,  so  it  probably  does  not  extend 
beyond  Pumeah  and  Rungpore)  ;  Hajputana,  Central  Provinces,  Berar,  Ghota  Nagpore, 
Orissa  and  the  N.  Gircars  down  to  the  Godavari. 

Brandis  unites  this  with  2).  Melanoxylony  and,  indeed,  it  is  very  difficult  to  dis- 
tinguish them  either  in  the  field  or  in  the  Herbarium.  Taking  the  leaf-character  of 
"nerves  impressed"  (2>.  tomentom)  and  •* nerves  raised"  (Z>.  Mdanoxylon)^  I  have 
separated  the  specimens  I  have  seen  or  collected,  but  I  am  still  in  doubt  about  the 
Orissa  and  Circar  trees,  for  though  by  these  characters  they  seem  to  be  2>.  iomen- 
iosOj  it  seems  probable  that  it  was  in  that  region  that  Boxburgh  found  his  D,  Mela- 
noxvlon.  However  that  may  be,  this  is  the  tree  that  gives  the  Ebony  of  Northern 
India,  which,  in  the  North- West  Provinces,  especially  about  Najibabad  and  Na^ioa  in 
Bijnor,  is  made  into  carved  walking-sticks,  combs,  picture-frames,  and  such-like 
articles.  I  do  not  think  it  is  ever  exported,  but  the  trees  in  the  N.  Gircars  give  a 
good  amount  of  heartwood,  and  could  supply  a  small  trade.  Brandis  says  the  wood 
is  used  in  building,  for  shoulder-poles  and  carriage-shafts.  The  wood  when  burnt  *- 
gives  out  showers  of  sparks,  as  probably  do  all  the  species  of  the  genus,  and  it  is  a 
common  amusement  to  put  pieces  in  a  camp  fire  in  order  to  see  the  column  of  sparks 
ascend.  The  following  experiments  have  been  made  with  the  wood :  Cunningham,  in 
1864,  at  Gwalior,  with  bars  2'  x  1"  x  1",  found  W  =  77  lbs.,  P  =  862,  while  Kyd  found 
W  =  49i  lbs.,  P  =  547 ;  R.  Thompson,  W  =  49^  lbs. ;  Wallich  61  lbs.,  and  the  speci- 
mens herein  enumerated  give  60  lbs.  We  can  probably  take  60  lbs.  as  an  average  for 
part  sap,  part  heartwood ;  and  68  lbs.  for  only  heartwood.  An  analysis  of  the  ashes 
of  100  lbs.  steam-dry  wood  gave  2*34  lbs.  of  ash,  of  which  as  much  as  1*79  lbs.  con- 
sisted of  calcium  carbonate,  with  0*29  lb.  magnesium  carbonate  and  little  else. 

This  Ebony  delights  in  dry,  stony  hills,  but  is  also  found  on  almost  any  forest  soil. 
It  reproduces  in  abundance,  from  seed,  from  root- suckers,  and  by  coppice  shoots. 
As  B.  Thompson,  quoted  by  Brandis,  remarks,  it  is  almost  the  last  tree  to  disappear 
on  forest  lands  cleared  for  cultivation,  and  it  is  usually  one  of  the  first  to  come  up  on  ^ 
lands  left  fallow.  If  it  were  considered  advisable  it  would  be  easy  to  protect,  assist, 
and  extend  its  growth,  so  as  almost  to  make  it  into  gregarious  forest  capable  of  regular 
working.    The  fruit  is  eaten. 

lbs. 

P     170.  Hoshiarpur,  Punjab  (Sir  D.  McLeod,  1866,  see  J.  L.  Stewart  \  n^. 

in  "  Punjab  Plants,"  137) )  ^"^ 

P     469.    Ajmero 59 

0  1492.    Kheri,  Oudh  (Wood) 65 

0  2981.    Bahraich,  Oudh  (Wood) 48 

C     828.     Bairagarh  Reserve,  Berar  (Drysdale) 53 

C  1113.    Ahiri  Reserve,  C.  P.  (R.  Thompson) — 

C  2754.    Mobarli  Reserve,  C.  P.  (Brandis) — 

C  3683.    Palamow  Forests  (Gamble) 63 

C  3493.     Kolhdn  Forests,  Siogbhtim  (Gamble) — 

C  1237, 1301.     Gumsiir  Forests,  Ganjam  (Dampier)      .        .        .       65  and  77 

C  3854.     Bondagocha  Forest,  Ganjam  (Gkimble) 52 

C  4102.    Godavari  Forests  (Gamble) — 

18.  D.  Melanoxylon ;  Roxb.  Fl.  Ind.  iii.  530;  Fl.  Br.  Ind.  iii.  564 ;  Brandis  For. 
Fl.  294  (in  part);  Talbot  Bomb.  List  123;  Trimen  Fl.  Ceyl.  iii.  99.  D,  WigUiana, 
Bedd.  Fl.  Sylv.  t.  67.  2>.  exsculpta,  Bedd.  Fl.  Sylv.  t.  66  (var.  Beddomei,  Clarke  in  Fl. 
Br.  Ind.).  Vern.  TendUf  temru,  timhurni,  Mar.;  Tumi,  tumki,  tumida,  timmurri, 
damddi,  tuki,  Tel. ;  Balai,  Kan. 

A  large  or  small  deciduous  tree.  Bark  greyish-black,  cleft  into 
small  rectangular  plates,  showing  the  black  inner  bark  in  the  clefts. 
The  bark  shows  alternate  layers  of  brown  and  black,  so  that  as  it 
wears  the  surface  shows  partly  of  either  colour.  Wood  hard,  reddish- 
brown,  with  an  irregular  black  heartwood.  Pores  small,  very  scanty, 
single  or  in  radial  lines  of  2  or  3  together,  the  lines  often  in  echelon. 
MmuUary  rays  fine,  numerous.  Transverse  bars  very  fine,  very 
faint,  wavy,  roughly  joining  into  concentric  lines. 

South  India :  dry  foreata  of  the  Mabratta  country,  Deccau.  wcA  CaiTYi-aWft,  c«ixi\£kSi\i\ 
rare  w  the  dry  region  of  Ceylon :  "near  Bibile  on  *  palana'  gcoun^**  (51.^fv!^V>). 
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The  question  of  this  tree  and  its  separation  from  D,  tomentosa  has  been  discussed 
under  that  species,  and  as  regards  uses  the  same  remarks  will  apply.  Large  trees  are 
uncommon,  and  the  amount  of  ebony  available  is  small,  so  that  the  demand  for  it  is 
not  great.  The  tree  affects  chiefly  dry  rocky  hills.  As  regards  weight,  Puckle's 
experiments  with  Mysore  wood  gave  W  =  75  lbs. ;  Skinner,  No.  62,  gave  W  =  80  lbs., 
P  =  1180 ;  O'Gonnell  59  lbs. ;  the  specimens  here  enumerated  give  W  =  75  lbs.,  so 
that  the  wood  is  decidedly  heavier  than  that  of  2>.  tomentosa.    The  fruit  is  edible. 

The  young  plants  are  frequently  damaged  by  the  scale-insect,  Fsylla  obaoieta, 
Buckton,  which  attacks  the  leaves  ('*  Ind.  Mus.  Notes,"  v.  35). 

Ibe. 

D  4872.    N.  Arcot  (W.  Carroll) 50  (young) 

D  2008,  2045.    Mysore 73  and  70 

No.  26,  Salem  Ooliection 82 

Nordlinger's  Sections,  vol.  9  (Tab.  IX.  6). 

19.  D.  oppositifolia,  Thw.;  Fl.  Br.  Ind.  iii.  565;  Bedd.  Fl.  Sylv.  cxlvi.;  Trimen 
Fl.  Ceyl.  iii.  100.    Vern.  KalumSdiriyat  Cingh. 

A  moderate-sized  tree.  Wood  greyish-white,  soft,  with  faint  but 
scattered  concentric  lines.  Pores  moderate-sized,  scanty,  often  sub- 
divided.   Medullary  rays  fine,  numerous,  regular. 

Moist  low  country  of  Ceylon. 

A  very  rare  tree.  Thwaites,  quoted  by  Trimen,  says  that  the  wood  resembles  that 
of  GalamaDder  (i>.  qtuEsita),  but  the  specimen  does  not  bear  this  out  completely.  H. 
Wright  says  that  it  sometimes  reaches  5  ft.  girth  at  breast  height,  and  has  a  plain 
white  wood,  with  always  a  hollow  centre. 

Ceylon— -Kew  Museum  (P.  of  Wales  Coll.,  1876). 

20.  D.  Gandolleana,  Wight ;  Fl.  Br.  Ind.  iii.  566 ;  Bedd.  Fl.  Sylv.  cxliv. ;  Talbot 
Bomb.  List  123.    D,  canarica,  Bedd.  Fl.  Sylv.  cxlv.    Vern.  Karamaraf  Kan. 

A  large  tree.     Wood  red,  hard.    Pores  small  to  moderate-sized, 

scanty,  often   subdivided.      MedvMary  rays    fine,   very  numerous. 

Transverse  bars  fairly  prominent,  combining  into  wavy  concentric  lines. 

Evergreen  forests  of  the  Western  Coast,  Konkan  and  N.  Kanara,  common  about 
Carwar ;  also,  probably,  hills  of  the  Eastern  Gh&ts,  such  as  Mahendragiri  and  Rumps, 

up  to  4000  ft. 

lbs. 
W  4680.    Travancore  (Bourdillon) 54 

21.  D.  nilagiPica,  Bedd.  Fl.  Sylv.  cxliv. ;  Fl.  Br.  Ind.  iii.  566. 

A  moderate-sized  tree.  Wood  yellowish-brown,  moderately  hard 
Pores  scanty,  moderate-sized,  often  subdivided  into  3  or  4,  and  then 
in  radial  or  oblique  strings.  MeduUary  rays  very  fine,  very  nume- 
rous. Transverse  bars  prominent,  combined  into  narrow  concentric 
wavy  lines. 

Hills  of  S.  India,  Nilgiris  to  Travancore,  common  at  Sispara,  at  3-4000  ft. 
Bourdillon  gives  W  =  44  lbs.,  P  =  605.    No  black  heartwood. 

Ibe. 
W  4600.    Travancore  (Bourdillon) 46 

22.  D.  crumenata,  Tbw.;  Fl.  Br.  Ind.  iii.  567;  Bedd.  Fl.  Sylv.  cxlv.;  Talbot 
in  Journ.  Bomb.  Nat.  Hist.  Soc.  xi.  692,  1. 14 ;  Trimen  Fl.  Ceyl.  iii.  102.  Vern.  Kan 
tumrij  Kan. 

A  very  large  tree.  Bark  thin,  scaly,  cinereous.  Wood  reddish- 
brown,  hard,  close-grained.  Pores  very  scanty,  moderate-sized,  single 
or  subdivided,  or  in  strings  of  1  to  4,  the  patches  obliquely  arranged. 
MeduUary  rays  very  fine,  very  numerous. 

Evergreen  forests  of  North  Kanara,  between  the  Gkiirsoppah  and  Dodmune  Ghits ; 
moist  region  of  Ceylon  at  2-4000  (t. 

Talbot  says  this  tree,  only  recently  diacoveiedi^o^  Vvol  \ft\i^  Iqm\A  \\i  \\iL^ka.  %a  well 
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as  in  Ceylon,  grows  to  100  and  150  ft.  high,  with  4  to  5  ft.  diameter  at  base.    He  gives 
W  =  54  lbs. 

lbs. 

W4827.    Dodmune  Ghdt,  N.  Kanara  (Talbot) 48 

Subgenus  7.    ARGOPHYLLUM. 

D,  olei/olia,  Wall.;  Kurz  For.  FL  ii.  132;  Vera.  Chok,  Burm.,  is  an  evergreen 
tree  common  in  the  tropical  forests  of  Martaban  and  Tenasserim,  with  a  white  or 
yellowish-white  close-grained  wood.  D,  discolor,  Willd.  is  a  fine  tree  with  large  red 
velvety  fruit,  often  cultivated  in  India. 

28.  D.  undulata,  Wall.;  PI.  Br.  Ind.  iii.  568;  Kurz  For.  FL  ii.  135.  Vern. 
Hingadu^  Burm. 

A  large  tree.  Wood  purplish-grey,  with  a  small  irregular  black 
heartwooa.  Pores  small,  in  short  radial  lines,  scanty.  MedvMary 
rays  very  fine,  close,  undulating.  Transverse  bars  numerous,  wavy, 
concentric. 

Tropical  forests  of  Martaban,  Tenasserim  and  the  Andamans. 

lbs. 

B  1997.    Andaman  Islands  (Kurz,  1866) 49 

Subgenus  8.    HORSFIELDIA. 

D,  dmiifloroy  Wall.;  Kurz  For.  Fl.  ii.  134,  is  a  rather  scarce  tree  of  Arracan, 
Martaban  and  Tenasserim;  and  D,  Brandisiana,  Kurz  For.  Fl.  ii.  138  is  an  ever- 
green tree  of  Tenasserim  and  Upper  Burma.  D.  paniculatctj  Dalz. ;  Bedd.  Fl.  Sylv. 
cxliv. ;  Talbot  Bomb.  List  123,  is  a  tree  of  the  Western  Qh&ts,  in  evergreen  forests  in 
the  Konkan,  N.  Kanara,  the  Wynaad,  Anamalais  and  Travancore,  up  to  3000  ft. 
D.  ramiflora,  Boxb.  Fl.  Ind.  ii.  535 ;  Vern.  Urt-gab,  gulal,  Beng.,  is  a  large  tree  of  the 
Kbasia  Hills  and  the  hills  of  Tipnera  in  Eastern  Bengal,  with,  acoording  to  Roxburgh, 
a  strong  hard  wood  and  a  large  globular  apple-like  fruit. 

No.  W  4613  from  Travancore  (Bourdillon),  40  lbs.  per  cubic  foot,  is  said  to  be 
D,  pamcukUa^  Dalz.  The  wood  is  soft,  white,  with  iron-grey  heartwood,  streaked 
with  darker  lines.  Fores  very  scanty,  moderate-sized  or  large,  faintly  obliquely 
echeloned.    MediUlary  rays  very  fine,  very  numerous,  wavy. 

Besides  the  species  described  in  the  eight  subgenera  above  mentioned,  there  are 
several  which  are  imperfectly  known,  and  it  is  unnecessary  to  refer  to  these,  except 
the  following : — 

24k  D.  pyPPhOCarpa,  Miq. ;  Fl.  Br.  Ind.  iii.  571 ;  Kurz  For.  Fl.  ii.  136.  Vern. 
Tc,  Burm. 

An  evergreen  tree.    Wood  reddish-brown,  moderately  hard  to  hard. 

Pores  small,  scanty,  in  short  radial  lines.     Medullary  rays  very  fine, 

close.     Transverse  lines  fine. 

Andaman  Islands. 

Col.  Ford  says  that  the  fruit  is  eaten  by  Burmese,  and  is  used  as  a  red  dye  for 
linen ;  and  that  Chinese  imibrellas  are  dyed  with  the  juice,  which  also  has  the  property 
of  rendering  them  waterproof. 

lbs. 

B  1991.  Andaman  Islands  (Kurz,  1866) 60 

B  2244.         „  „       (Col.  Ford,  1866) 54 

25.  D.  sp.  from  the  Andamans  (B  2232,  61  lbs.).  Vern.  Moong, 
Burm.,  has  very  small  scanty  jpores,  often  in  short  radial  lines  between 
the  closely-packed,  very  fine,  uniform,  ToedvZlary  rays.  No  concentric 
lines ;  white  streaks  parallel  to  the  medullary  rays. 

Major  Ford  says  that  "  the  wood  is  hard,  compact  and  close-grained,  dark-purplish 

*  grey  with  narrow  streaks  of  jet  black  ebony.    The  bark  and  fruit  of  this  tree  produce 
'  a  beautiful  black  dye.     The  Barmese  use  the  wood  for  flutes  and  other  wind  instru- 

'  ments,  for  earrings,  carved  images,  tool-handles,  picture-frames,  etc.   TVie  \Aa^\i«d.\\.- 

*  wood  of  large  trees  has  a  diameter  of  about  4  to  5  inches."    It.  me^Y  -^^^Wi-^  \ife  I> 
pUosuia,  WaS, 
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Obder  LXIX.— STYRACEJE. 

Two  Indian  genera,  Symplooos  and  Styraz,  trees  or  shrubs  usually  of  small  siie, 
and  of  little  importance. 

Wood  white,  soft    Pores  small.    Medullary  rays  numerous,  often 
of  two  classes.    Styrax  has  transverse  concentric  lines. 

1.  SYMPLOCOS,  Linn. 

A  large  genus  of  54  Indian  and  Ceylon  species,  mostly  small  trees  of  the  evetgrpen 
hill  forests,  like  those  of  the  Darjeeling  Hills  and  the  "  sholas  "  of  the  South  UHan 
and  Ceylon  hill  ranges.  No  less  than  17  species  are  endemic  in  the  mounliiif  of 
Ceylon,  none  of  them  very  common  and  none  of  any  particular  importance.  Atmt^i-' 
17  species  are  found  in  the  hills  of  South  India,  some  of  them  rather  important  tad 
conspicuous  trees  in  the  sholas.  Ten  species  are  found  in  the  Darjeeling  HSOm,  tad 
about  eight  in  those  of  Assam,  while  8  to  10  occur  in  Burma,  some  quite  scarce.  About 
three  species  extend  as  fjBir  north  as  Garhwal  and  one  only  to  the  Punjab  Himalaya 
and  Kashmir. 

S.  phyllocalyx,  Clarke ;  Fl.  Br.  Ind.  iiL  578 ;  Gkimble  Darj.  List  54,  is  a  small 
tree  of  the  forests  of  the  higher  Darjeeling  Hills  at  8-10,000  ft.  S.  Sumuniia,  Ham.; 
Fl.  Br.  Ind.  iii.  578 ;  GbimDle  Darj.  List  54,  is  a  small  tree  of  the  Darjeeling  Hills  at 
about  7000  ft.,  extending  eastwards  to  the  Ehasia  Hills  in  Assam.  8.  grand^knt 
Wall. ;  FL  Br.  Ind.  iii.  578 ;  Yern.  Bumrotiy  Ass. ;  Moat  soom,  Phekial,  is  a  tras  of 
Assam  and  the  Ebasia  Hills  whose  leaves  are  said  by  Mann  to  be  used  to  faed  itfae 
*'  Muga "  silkworm  {Anthercea  Assama,  Westw.)  and  for  a  dye.  Watt  thinks  liov- 
ever,  that  it  is  the  "  Eri  **  and  not  the  **  Muga  "  worm  that  feeds  on  this  plant.  8. 
leucantha,  Eurz  For.  Fl.  iL  148 ;  Fl.  Br.  Ind.  iii.  579 ;  Yern.  ITiaU,  Burm.,  is  aajMW- 
green  tree  of  the  swamp  forests  of  the  Irrawaddv  delta ;  and  8.  sulcata,  Kan  For.  WL 
ii.  145,  is  an  evergreen  small  tree  of  the  drier  hill  forests  of  Martaban  and  TeiuuMrini 
at  3-6000  ft.  8.  Beddamei,  Clarke;  Fl.  Br.  Ind.  iiL  582;  Talbot  Bomb.  List  IJH; 
Yern.  Lodhra,  hura^  Mar.,  is  an  evergreen  tree  common  on  the  borders  of  evwysoD 
forests  and  in  moist  places  along  streams  in  the  Eonkan,  N.  Eanara  and  CkxKfj^  S 
oligandra,  Bedd. ;  Fl.  Sylv.  cl. ;  FL  Br.  Ind.  iiL  574,  is  a  tree  of  the  Gh&ts  of  Tiwrsn- 
core  and  Tinnevelly.  8.  anamallayana,  Bedd.  and  5.  rosea,  Bedd.  are  small  %nm  of 
the  Anamalid  Hills.  8,  microphylla,  Wight  is  a  large  shrub  or  small  tree  of  tiie 
sholas  in  Uie  Eundahs  region  of  the  Nilgiris ;  8.  pulcKrct,  Wight  is  another  KoDdshs 
shrub,  found  near  Sispara  and  remarkable  for  its  branches  covered  with  tawny  haiis; 
8.  Oardneriana,  Wight;  Bedd.  Fl.  Sylv.  t.  237,  is  another  tree  of  the  Nilgiii  shdas, 
extending  southwards  to  the  mountains  of  Travancore;  while  8,  o&^tMo,  WaU.;  FL 
Br.  Ind.  iii.  583 ;  Bedd.  Fl.  Sylv.  cxlix. ;  Trimen  FL  Ceyl.  iii.  104,  is  a  oomnKm  tne 
in  the  sholas  of  the  Nilgiris  about  Ootacamund,  the  Anamalai  Hills  and  thiB  idlls  of 
Ceylon.  Trimen  says  of  this  that  stumps  of  it  left  in  the  ground  are  very  haiaifiil 
to  tea-plants  planted  in  their  vicinity. 

Wood  white,  close-grained,  soft.  Pores  small,  numerous,  naiiaDj 
evenly  distributed.  Medullary  rays  fine  and  moderately  broad^  m 
latter  short. 


1.  S.  eratsegoides,  Buch.-Ham.;   FL  Br.  Ind.  iii.  573;   Brandis  For.  VL 
Eurz  For.  FL  ii.  147.    Vem.  Lti,  Idndar,  lojy  losh,  Pb. ;  Loja,  Sutlej ;  Lodra^  JTi 
Lodh,  lodo,  lawadho,  Gkurhwal ;  Lodh,  lodhia,  Eumaon. 

A  large  shrub  or  small  tree.  Bark  light  grey,  corky,  witli  IfliDg 
vertical  cracks.  Wood  white,  soft  to  moderately  hard,  close-gnu^MnC 
splits  and  twists  in  seasoning.  Pores  small,  numerous,  evenly  ^fo- 
tributed.  MedvUary  rays  numerous,  fine  and  very  fine.  ATmual 
rings  rather  faint. 

Himalaya,  from  the  Indus  to  Assam,  at  3-8000  ft.;    Ehasia  Hills;    hills  of 
Mart&h&n,  and  the  Shan  H'lUs  in  Burma. 

A  conspicuous  tree  in  the  vaWe^a  ol  t\ift  N^^^X  '^\m"«iijK^K»  NaV^ii  ^Kn«raL,vL 


(Magnifitnl  3}  Hntt.) 
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spring,  with  large  masses  of  pure  white  flowers,  which  scent  the  air  for  some  distance. 
The  wood  is  white  and  might  be  useful  in  turning  and  for  carvings  if  carefully 
seasoned.  The  leaves  and  bstrk  give  a  yellow  or  red  dye.  The  silkworm  Attacus 
Atlas,  Linn,  feeds  on  its  leaves,  with  those  of  other  plants.    The  growth  is  slow,  15 

rings  per  inch  of  radius. 

lbs. 
H     54.    Nagkanda,  Simla,  7000  ft 54 

H2880.  „  „  „       (Gamble) — 

H3018.    Kotgarh         „  „  „  — 

H    429.    Korwa  Forest^  Jaunsar,  6000  ft.  (Bagshawe)  .        .        .        .45 
Nordliuger's  Sections,  vol.  8  (Tab.  X.  1). 

2.  S.  spieata,  Roxb.  Fl.  Ind.  ii.  541;  Fl.  Br.  Ind.  iii.  573;  Brandis  For.  Fl.  300; 
Bedd.  Fl.  Sylv.  cxlix. ;  Kurz  For.  Fl.  146 ;  Gamble  Daij.  List  53 ;  Talbot  Bomb.  List 
123;  Trimen  Fl.  Ceyl.  iii.  104.  Vern.  Lodh,  Hind.;  Lodh  hhotia,  hurt,  Beng.; 
Paiyokj  Lepcha ;  Boothganif  Badaga ;  Kanibli  vetti.  Tarn. ;  Bomhu,  wal-homhUy  Cingh. 

A  small  evergreen  tree.  Ba/rk  light-grey,  thin,  smooth.  Wood 
white,  soft,  even-grained.  ATvnual  rings  marked  by  few  pores  in 
the  autumn  wood.  Porea  small,  evenly  distributed.  medvZlary  rays 
of  two  classes,  few  fine  short,  many  very  fine. 

Throughout  a  great  part  of  India  in  the  hilly  country,  in  evergreen  forests,  ravines 
and  sholM ;  Himalaya  from  Kumaon  to  Assam,  ascending  to  5000  ft. ;  Eastern 
Bengal;  hills  of  Tenasserim;  Western  Ghdts  from  the  Eonkan  southwards,  very 
common  in  the  Nilgiri  sholas  above  3000  ft. ;  hills  of  Ceylon  up  to  7000  ft.,  also  very 
common  in  shola  forest. 

The  chief  Indian  species,  apparently  only  used  for  fuel.    The  seeds,  which  have 
the  shape  of  a  small  fluted  pitcher  or  '*  lota,"  are  strung  in  beads  and  used  to  put    ^ 
round  children's  necks  to  avert  evil  (Roxb.).    They  may  l^  purchased  as  necklaces  at 
Gya,  Benares,  Hardwar  and  similar  places.    The  leaves  are  used  in  the  Darjeeling 
Hills  to  give  a  yellow  dye. 

lbs. 

W  3729.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 37 

No.  12  (new),  Vern.  Bonibu,  and  No.  143  (new),  Vern.  Wal-honibu^  Cingh., 
Ceylon  Collection  (Mendis),  are  both  said  to  be  Symplocoa  spieata^  but  the  woods  have 
not  the  structure  of  Symphcos. 

3.  S.  theSBfolia,  Buch.-Ham.;  Fl.  Br.  Ind.  iii.  575;  G^amble  Darj.  List  54. 
S.  lucida.  Wall. ;  Kurz  For.  Fl.  ii.  143.    Vern.  Kharani,  Nep. ;  Chashing,  Bhutia. 

A  small  or  moderate-sized  evergreen  tree.  Bark  thin,  brown. 
Wood  white,  soft,  even-grained,  structure  the  same  as  that  of  S.  spieata. 

Eastern  Himalaya  from  Nepal  to  Bhutan,  very  common  at  6-10,000  ft. ;  Khasia 
Hills,  4-6000  ft.;  drier  hill  forests  of  Martaban,  at" 5-7000  ft. 

A  very  common  Darjeeling  tree,  only  used  for  rough  house-posts  and  fuel,  but  not 

very  good  for  that  purpose.    Growth  moderate,  6-11  rings  per  inch  of  radius.    The 

stag-beetles  Lucanus  Mearesi,  Hope,  and  L,  cantoris^  Hope,  have  been  found  boring  its 

wood  in  the  Darjeeling  Hills. 

lbs. 

E  2390.    Rangbiil  Forest,  Darjeeling,  7000  ft.  (Gamble)         ...    36 

4.  S.  racemosa,  Roxb.  Fl.  Ind.  iii.  539;  Kurz  For.  Fi.  ii.  144;  (Gamble  Darj. 
List  54.  Vern.  Dwdhi,  Oudh ;  Lodh,  Bens. ;  Chamlanij  Nep. ;  FcUyok,  Lepcha ; 
Kaiday,  Mechi ;  Singyan,  Bhutia ;  Ludum,  K61 ;  Lodh,  Oraon. 

A  small  tree.  Bark  yellow,  rough,  spongy,  J  in.  thick.  Wood 
white,  soft.  Pores  small,  more  or  less  in  radial  lines,  numerous. 
Med/Mary  rays  short,  moderately  broad,  numerous. 

Sub-Himalayan  tract  from  Kumaon  to  Assam,  up  to  2500  ft.  or  even  higher ;  open 
and  dry  forests  of  Burma  up  to  3000  ft.,  including  tne  Shan  Hi\\&\  k\i^&\xi'aAi\^i&.\A^\ 
Obota-Nagpore,  common. 

Common  in  the  Terai  forests  and  in  Chota-Nagpore.    TYi©  \eav«a  ^cA  \sa.xV  ^'^^ 
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considerably  used  in  dyeing,  giving  yellow  and  red  tints.    The  bark  is  also  used  in 
medicine.    Weight  54  lbs.  per  cubic  foot. 

C  a491.    Eolb&n  Forests,  Singbhum  (Gamble). 

6.  S.  glomerata,  King;  Fl.  Br.  Ind.  iii.  577;  Gamble  Daij.  List  54.  Vem. 
Sanu  hingOj  Nep. 

A  small  evergreen  tree.     Bark  thin,  brown.     Wood  white,  soft, 

but  strong,  in  structure  the  same  as  that  of  8.  spicata. 

Eastern  Himalaya,  in  Sikkim  and  Bhutan,  up  to  6000  ft.,  most  common  in  the 
Terai  and  lower  hills,  on  banks  of  streams;  Ehasia  Hills  at  2-5000  ft. 

E  3347.    Darjeeling  Hills,  6000  ft.  (Gamble). 

6.  S.  ramosissima,  Wall. ;  FL  Br.  Ind.  iii.  577 ;  Brandis  For.  FL  299,  576 ; 
Gamble  Daij.  List  54.  Yern.  Lodh^  Hind. ;  KcHa  kharani,  silingi,  Nep. ;  Tungchong, 
Lepcha. 

A  small  evergreen  tree.  Bark  dark  red.  Wood  white,  soft,  even- 
grained,  in  structure  the  same  as  that  of  8.  spicata. 

Himalaya,  from  the  Jumna  to  Bhutan,  at  5-8000  ft. ;  Ehasia  Hills  at  4000  ft. 
A  common  Darjeeling  tree.    Growth  moderate,  6  to  9  rings  per  inch  of  radius. 

lbs. 

E    367.    Rangbtil  Forest,  Darjeeling,  7000  ft.  (Johnston)       .        .        .37 
E  3336.    Ranginim  Forest       „  „       (Gamble)         ...    — 

7.  S.  maeroearpa,  Wight ;  Fl.  Br.  Ind.  iii.  582. 

A  small  tree.  Wood  white,  soft,  rather  rough.  Pores  small, 
evenly  distributed.  Medvllary  rays  of  two  classes,  few  moderately 
broad,  many  very  fine  between  the  broad  ones. 

Hills  of  Travancore  and  Tinnevelly,  in  S.  India.  .. 

W4588.    Travancore  (BourdiUon) 34 

8.  S.  foliosa,  Wight;  Fl.  Br.  Ind.  iii.  582.  S,  nervosa,  Wight ;  Bedd.  Fl.  Sylv. 
cxlix.    Vem.  Pal  veUoday,  Tam. 

A  moderate-sized  or  large  tree.  Wood  white,  soft,  even-grained. 
Pores  small,  unevenly  distributed.  Medvllary  rays  of  two  classes, 
few  moderately  broad  and  many  fine,  the  former  showing  a  silver 
grain  on  a  radial  section. 

Nilgiri  Hills,  above  6000  ft. ;  common  in  shola  forests  about  Ootacamund. 
The  wood  is  used  only  for  fuel. 

•'  lbs. 

W  3880.    Aramby  Forest,  Ootacamund,  7000  ft.  (Gamble)     ...    40 

S.  dryophUa,  Clarke;  FL  Br.  Ind.  iii.  575;  Gamble  Darj.  List  54;  Vern.  Lai 
chandan,  Nep.;  Chandan,  Lepcha,  is  a  tree  of  the  higher  hills  of  Sikkim,  at 
8-12,000  ft.,  which  in  Ed.  1  was  referred  to  as  giving  a  wckkI  streaked  with  red,  the 
coloured  part  of  which  was  pounded  and  used  for  caste-marks  by  Nepalese.  It  seems 
probable,  however,  that  this  wood  belongs  to  Daphniphyllum  himalayense,  MiilL  Arg., 
which  see,  but  it  is  not  impossible  that  both  trees  have  a  wood  of  the  character 
described. 

2.  STYRAX,  Linn. 

Four  species.  S,  rugosum,  Kurz ;  FL  Br.  Ind.  iii.  589 ;  Kurz  For.  Fl.  ii.  141,  is 
an  evergreen  tree  of  the  Sban  Hills  and  the  hiUs  of  Martaban  at  about  4000  ft.  S.poly- 
spermum,  Clarke ;  Fl.  Br.  Ind.  iii.  590,  is  a  tree  of  the  Khasia  Hills.  S.  Benzoin, 
Dryand.  is  a  smaU  tree  of  the  Malay  Archipelago  which  gives  the  *'  Benzoin "  or 
"  Gum  BcDJamin "  of  commerce.  The  resin  is  obtdned  from  incisions  in  the  bark, 
where  it  is  allowed  to  harden  after  exudation,  and  is  then  scraped  ofif.  It  is  used  in 
the  manufacture  of  incense  both  in  Europe  and  in  the  East,  and  the  trade  in  it  is 
considerable  (see  Watt,  **  Diet.  Econ.  Prcd.'*).    The  "Storax"  tree  of  the  Levant  is 

S.  officinale,  LiuD,,  but  the  gum  ia  now  very  scarce,  as  the  trees  have  been  so  badly 

treated  as  to  have  almost  disappeared. 
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1.  S.  sePPUlatum,  Roxb.  Fl.  Ind.  ii.  415 ;  Fl.  Br.  Ind.  iii.  588 ;  Kurz  For.  Fl.  ii. 
142 ;  Gamble  Darj.  List  54.    Vern.  Kum-jameva,  Beng. ;  Chamo^  Lepcha. 

A  small  tree.  Bark  thin,  grey.  Wood  white,  moderately  hard, 
close-grained.  Pores  small,  scanty,  usually  subdivided.  Medullary 
rays  short,  fine,  very  numerous.  Faint,  white,  regular,  concentric, 
transverse  bands. 

Eastern  Himalaya  from  Nepal  to  Assam,  up  to  9000  ft. ;  Chittagong  Hill  Tracts ; 
Upper  Burma. 

The  specimen  described  is  from  var.  virgata  {S.  virgatuMy  Wall. ;  Kurz  For.  Fl.  ii. 
142),  which  is  found  at  higher  levels  than  the  ordinary  kind,  and  which  extends  to 
China  and  Japan.     It  gives  an  inferior  kind  of  gum  benzoin. 

E  3372.    Darjeeling  Forests,  6000  ft.  (Gamble). 

2.  S.  Hookeri,  Clarke;  FL  Br.  Ind.  iii.  589;  Gamble  Darj.  List  54.  Vern.  Chamo, 
Lepcha. 

A  small  tree.  Bark  thin,  grey.  Wood  white,  similar  to  that  of 
S,  serrulatum,  but  with  more  marked  transverse  bands. 

Eastern  Himalaya,  in  Sikkim  and  Bhutan  at  6-7000  ft. 

Has  larger  flowers  than  the  preceding.  In  both  the  flowers  are  white  and  con- 
spicuous and  the  plants  are  decidedly  ornamental. 

E  3320.    Darjeeling  Forests,  6500  ft.  (Gamble). 

Order  LXX.    OLEACEJE. 

An  interesting  Order  containing  some  trees  of  importance.  There  are  ten  genera, 
belonging  to  four  Tribes,  viz.— 

Tribe  I.  Jasmineas Jasminum,  Nyctanthes. 

„    II.  SyringesB Schrebera,  Syringa. 

„  III.  Fraxineae  .        .        .        .        .        .     Fraxinus. 

„  IV.  Oleinese Osmanthus,  Linociera,  Olea, 

Ligustrura,  Myxopyrum. 

Wood  white  or  yellowish-white  or  light  brown,  sometimes  with 
a  dark  irregular  heartwood,  usually  close-  and  even-grained.  Annvxil 
rings  usually  marked  by  a  continuous  belt  of  comparatively  large 
pores  (notably  in  Fraxinus,  JasminuTriy  and  Lignstrum),  the  pores  in 
the  rest  of  the  wood  much  smaller.  Pores  sometimes  in  white  patches. 
Medullary  rays  usually  fine,  sharply  defined.  In  OsTnanttius  the 
pores  are  in  reticulate  anastomozing  patches  as  in  Rhamnus.  In 
Osmanthus,  Linociera  and  some  species  of  Olea  there  are  narrow 
concentric  lines,  the  relationship  of  which  to  annual  rings  is  very 
doubtful. 

1.  JASMINUM,  Linn. 

About  40  erect  or  scandent  shrubs  of  but  little  importance,  and  some  quite  small. 
Most  of  them  are  noticeable  for  their  white,  often  fragrant  flowers,  and  some  of  the 
species  are  cultivated  in  gardens.  Thus:  J,  Samhac,  Ait.,  the  Arabian  Jasmine,  is 
a  fragrant  shrub,  wild  and  cultivated  for  its  scented  flowers,  which  are  largely  used 
by  Hindus  to  make  into  garlands,  they  being  especially  sacred  to  Vishnu;  while 
J.  grandiflorumt  Linn.,  the  Spanish  Jasmine,  wild  in  the  inner  Himalaya,  is  found  in 
gardens  or  growing  on  houses  everywhere.  The  common  white  garden  Jasmine  is 
J,  officinale,  Linn.,  which  is  wild  in  Kashmir.  J.  arhorescens,  Roxb.  Fl.  Ind.  i.  95 ; 
Fl.  Br.  Ind.  iii.  694 ;  Brandis  For.  Fl.  311 ;  Talbot  Bomb.  List  125 ;  Vern.  Bara- 
kunda,  nuva-maUiha,  BeDg. ;  Ktindi^  Mar.,  is  a  large,  usually  erect,  but  sometimes 
climbing  shrub  of  the  sub-Himalayan  forests  from  the  Saharanpur  Siwaliks  to  Nepal 
and  of  the  Deccan  and  West  Coast.  J,  scandens,  Yahl ;  Fl.  Br.  Ind.  iii.  595 ;  Kurz 
For.  Fl.  ii.  155 ;  Vern.  Tawsdbe,  Burm.,  is  a  largo  evergreen  scandent  ftVitxife^  ^S!Oa. 
light  brown  wood,  common  in  the  forests  of  Eastern  Ben^  «ii^^>\tTii«b«  J « rigxdu'm^ 
Zenker;  Fl  Br.  Ind.  in.  598;  Vern.  Uti,  pedda  molH,  Te\.,  \a  a  t\^\^,  «t«i\.  ^\\ife  ^V 
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the  forests  of  the  Deccan  and  Camatic,  common  in  the  evergreen  forests  of  Eastern 
Cuddapah  and  North  Arcot;  also  of  the  Shan  Hills  in  Burma.  J*,  aurictdatum,  Yahl; 
Fl.  Br.  Ind.  ilL  600 ;  Talbot  Bomb.  List  125,  is  a  common  large  climber  of  the  forests 
of  the  Deccan  and  Gamatic. 

Wood  white,  soft.  Pores  small  to  very  small,  very  numerous. 
MedifUary  rays  very  fine.     Annvxxl  rings  sometimes  prominent. 

1.  J.  pubeseens,  Willd. ;  Fl.  Br.  Ind.  ill.  592 ;  Roxb.  Fl.  Ind.  i.  91 ;  Gamble 
Darj.  List  54 ;  Talbot  Bomb.  List  124.  J.  hirmtum,  Willd. ;  Brandis  For.  FL  312 ; 
Eurz  For.  Fl.  ii.  154.    Vern.  Parirajliar,  Nep. ;  Kunda^  kundo,  chanielij  Hind. 

A  climbing  shrub,  the  stem  spirally  twisted  in  wedges  which 
turn  round  each  other  rope-fashion.  Bark  light  brown,  extremely 
thin.  Wood  white,  moderately  hard.  Pores  very  small,  very  nume- 
rous, evenly  distributed.    Medullary  rays  very  fine. 

Throughout  India  from  the  Himalaya  to  the  Deccan  and  Carnatic ;  also  to  Eastern 
Bengal  and  Upper  Burma. 

A  handsome  plant,  with  large  clusters  of  white  flowers,  prominent  in  the  forests 
and  perhaps  more  so  in  hedges  and  among  scrub. 

D  4270.    Kottakota  Reserve,  Anantapur  (Gamble). 

2.  J.  cOPdifolium,  Wall. ;  Fl.  Br.  Ind.  iii.  596. 

A  large  climbing  shrub  with  spirally  twisted  stems.  Bark  yellow, 
very  fibrous.  Wood  white,  soft,  porous.  Pores  moderate-sized,  un- 
evenly distributed.     MedvZlary  rays  very  fine,  very  numerous. 

Nilgiri  Hills  at  3-6000  ft. 

W  3793.    Obonoor,  Nilgiris,  5000  ft.  (Gamble). 

3.  J.  brevllobum,  A.  DC ;  Fl.  Br.  Ind.  ui.  600. 

A  large  climbing  shrub  with  spirally  twisted  stems,  up  to  1  ft. 

in   diameter.     Bark  greyish  -  brown;     Wood  white,  soft,   in   radial 

irregular  wedges,  which  are  separated  by  bast  tissue,  which  later 

decays,  so   that  the  wedges  separate.     Annual  rings  marked  by 

faint  lines.     Pores  very  small,  evenly  distributed.     MedvUary  rays 

extremely  fine  and  numerous. 

Hills  of  South  India ;  one  of  the  chief  and  largest  climbers  in  the  sholas  of  the 
Nilgiris,  Pulneys,  etc.,  at  3-7000  ft. 

W  3803,  4125.    Fairlawns,  Ootacamund,  7000  ft.  (Gamble). 

4.  J.  humile,  Linn. ;  Fl.  Br.  Ind.  iii.  602 ;  Talbot  Bomb.  List  125 ;  Trimen  Fl. 
Geyl.  iii.  115.  J,  revolv^m^  Sims.;  Brandis  For.  Fl.  313.  J,  grandijhrum.  Gamble 
Darj.  List  55,  non  Linn.  Yellow  Jasmine.  Vern.  Charnba^  juari^  tsmiUy  tsuman^ 
summun,  kuja^  Pb.;  Kurang,  Sutlej;  Shanjoiy  shunjai,  Jaunsar;  Jai,  sonajahi^ 
Kumaon. 

A  small  erect  shrub.  Bark  thin,  grey.  Wood  white,  moderately 
hard,  even-grained.  Annual  rings  marked  by  a  continuous  belt  of 
pores,  which  are  small,  while  in  the  rest  of  the  wood  they  are 
extremely  small.     Medullary  rays  extremely  fine,  very  numerous. 

Hilly  regions  of  India :  Himalaya  from  Kashmir  to  Bhutan,  at  3-7000  ft ;  Mount 
Abu ;  hills  of  South  India,  common  in  the  Nilgiris ;  hills  of  Ceylon :  often  cultivated, 
even  in  the  plains. 

A  handsome  shrub,  recognized  by  its  yellow  flowers.  Growth  slow,  25  to  40  rings 
per  inch  of  radius. 

lb«. 

H   2891,3027.    Nagkanda,  Simla,  7000  ft.  ((Gamble)    ....  45 

B  4790.    Thunwara  Forest,  Tehri-Garhwal,  7000  ft.  (Gamble)     .        .  — 

W  3748,    Coonoor,  Nilgiris,  6000  a.  Q<aa.m\>\ft'^ ~ 

Nordlingefs  Sections,  vol.  7  {J.  rcvolutum). 
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5.  J.  grandlflorum,  Linn. ;  Fl.  Br.  Ind.  iii.  603 ;  Roxb.  PI.  Ind.  i.  100 ;  Brandis 
For.  Fl.  313;  Kurz  For.  Fl.  ii.  150.  Spanish  Jasmine.  Vem.  Chambeljati,  Hind.; 
Bai'hdli,  JauDsar ;  Jot,  Garhwal ;  Myotic,  Burm. 

A  climbing  shrub.  Wood  white,  soft.  Pores  small,  evenly  dis- 
tributed.    Medullary  rays  very  fine,  very  numerous. 

West  Himalaya,  from  Kashmir  to  Nepal,  at  3-9000  ft. ;  hills  of  Burma :  often 
cultivated.    Flowers  white. 

H  2879,  3026.    Nagkanda,  Simla,  8000  ft.  (Gamble). 

2.  NYCTANTHES,  Linn. 

1.  N.  Apbor-tristis,  Linn.;  FL  Br.  Ind.  iii.  603;  Roxb.  Fl.  Ind.  i.  86;  Bedd.  Fl. 
Sylv.  t.  240 ;  Brandis  For.  Fl.  314 ;  Kurz  For.  Fl.  ii.  155 ;  Talbot  Bomb.  List  126. 
Vern.  -5ar,  sihdru,  saihiariy  sanihartf  harsinghar,  haringar,  saherwa^  seoli,  nibdri. 
Hind.;  Pakura,  ladurij  kuri,  Pb.,  N.-W.  Provinces;  Harsinghar^  sepkalika,  Beng. ; 
Shdli,  Meywar;  Khersdri,  kirsaru,  Qondi;  Lewassi,  Jeypore;  Kirsahar,  Baigas; 
SamsihaVy  Kharwar ;  Saparung,  E61,  Sonthal ;  Oongo  seoli,  godokodika,  Uriya ;  Dor, 
kalangretit  Ehond ;  Paritjak^  khurasli.  Mar, ;  Karasst,  Bhil ;  Hursing,  Kan. ;  Manja- 
puy  pctghcUa,  pavazha,  Tam. ;  Poghada,  karchid,  TeL ;  Seikhalu,  Burm. ;  SepcUa,  sepa" 
Hka,  Oingh. 

A  small  tree.  Bark  i  in.  thick,  light  brown,  rough.  Wood  pale 
red  or  pale  yellowish-brown,  modemtely  hard,  close-grained.  Pores 
small,  grouped  in  short  radial  lines,  but  arranged  more  or  less  in 
concentric  rings,  the  annuaJ,  rings  apparently  marked  by  a  dark  line 
and  a  more  complete  ring  of  pores,  medvllary  rays  very  fiae  to  fine, 
very  numerous,  the  distance  between  them  equal  to  the  transverse 
diameter  of  the  pores.    Transverse  bars  very  numerous,  faint,  irregular. 

Sub- Himalayan  forests,  Siwalik  Hills  and  dry  lower  Himalayan  Hills  up  to  5000 
ft.,  from  the  Chenab  to  Nepal ;  Assam  and  Bengal ;  Central  India  from  the  Ganges  to 
the  Godavari ;  scarce  in  Burma :  elsewhere  cultivated  only. 

A  well-known  tree  with  fragrant  flowers,  which  open  at  night  and  drop  off  in  the 
morning.  Wild,  it  is  generally  met  with  as  a  thick  bushy  shrub,  but  if  allowed  to 
^row  it  becomes  a  small  tree.  The  wood  is  only  used  for  fuel,  for  which  it  is  excellent. 
The  leaves  are  rough  and  can  be  used  for  polishing.  The  yellow  tubes  of  the  corollas 
give  an  orange  dye.  The  flowers  are  often  used  for  garlands,  are  employed  in  Hindu 
ceremonies,  and  give  the  colour  used  for  the  robes  of  Buddhist  priests  (Trimen).  In  the 
reclothing  of  bare  hills,  this  shrub  is  probably  destined  to  play  a  considerable  part. 
It  is  an  important  constituent  of  the  undergrowth  in  the  Siwalik  and  Lower  Himalayan 
forests,  for  it  densely  covers  the  ground,  helps  to  form  humus,  is  not  usually  eaten 
by  goats,  and  gives  an  excellent  fuel.  It  could  probably  be  easily  reared  by  seed- 
dibbling,  in  denuded  places  where  it  was  found  desirable  to  introduce  by  degrees  some 
growth  of  a  forest  nature,  provided  that  some  shade  either  of  a  natural  or  artificial 
character  could  be  given  to  the  seedlings  at  first. 

lbs. 

C  3412.    Hazaribagh,  Chota  Nagpore  (Gtimble) 65 

C  3492.    Kolhdn,  Singbhiim       „  „  — 


3.  SCHREBERA,  Roxb. 

S.  SWletenioides,  Roxb.  Fl.  Ind.  i.  109 ;  Fl.  Br.  Ind.  iii.  604 ;  Bedd.  Fl.  Sylv.  t. 
248;  Brandis  For.  Fl.  305;  Kurz  For.  Fl.  ii.  156;  Talbot  Bomb.  List  126.  Vern. 
Moka,  gdki,  gJiant,  gantha^  Hiud. ;  Pataliy  ghanta  parali,  Bandelkhand ;  Jantia,  nemi- 
bttro,  Uriya;  Makkarrij  mokoh,  mokalapu,  galla,  TeL;  Mogalinga,  Tam.;  Ohattdr, 
Baigas;  Karindi,  mokhay  dhakka,  Gondi;  Jhdn,  Kurku;  Mokkak,  Bhfl;  KcUgante, 
Coorg;  Kdsira,  Sonthal;  Guntera,  Mai  Pabarl;  Qaterh,  Koderma;  Qhato,  Ovaon; 
Ohanto,  Kharwar;  Jarjo,  sundapsing,  K61;  Moko,  Khond;  Moke,  Koya;  Mokapa, 
Keddi;  Thitswelwe,  Burm. 

A  deciduous  tree.    Bark  grey,  ^  in.  thick,  exio\\aA»Vx\!g^  m  >i)oA»^ 
irregular  scales.      Wood  brownish-grey,  hard,  c\oa^-gr«iVckfe^\  "CkO  ^<fc^- 
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nite  heartwood,  but  irregular  masses  of  purple  or  claret-coloured 
wood  in  the  centre,  and  scattered  throughout  the  tree.  Annual  riTigs 
indistinct.  Pores  small,  often  in  small  groups  in  radial  arrangement 
MedvUary  rays  fine,  numerous,  uniform  and  at  equal  distances,  con- 
spicuous as  narrow  plates  in  the  silver-grain. 

Various  parts  of  India  in  deciduous  forest :  Kumaon  Terai,  in  the  south-east  comer  ; 
Central  India  in  Bandelkhand,  C.P.,  Berar,  Cbota  Nagpore,  extending  to  the  western 
coast,  and  to  Orissa  and  the  Circars;  Deccan  and  C^matic;  dry  forests  in  Burma, 
extending  to  the  Shan  Hills. 

A  widely  spread  tree,  found  abundantly  in  some  regions,  but  scarce  in  others. 
The  wood  is  durable  and  of  good  quality,  in  grain  rather  like  boxwood.  Brandis  and 
Beddome  say  it  is  used  for  the  beams  of  weavers'  looms,  for  combs  and  in  turning. 
Weight  about  57  lbs.  per  cubic  foot. 

IbB. 

G     829.    Bairagarh  Reserve,  Berar  (Drysdale) 59 

C    2772.    Melghdt,  Berar  (Brandis) — 

C      193.    Mandla,  Central  Provinces  (1870) 51 

C    1108.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)  .        .        .  — 

C    1410.  Moharli    „            „            „         (Brandis)    ....  — 

C    3454.    Ramundag  Reserve,  Palamow  (Gamble) — 

B    1413.    Burma  (Ribbentrop) 59 

B    3149.        „       (Brandis,  1862) 54 

W  4079.  Mudumalai  Forest,  Nilgiris,  3000  ft.  (Gamble)       ...  60 
Nordlinger's  Sections,  vol.  10  (Tab.  X.  2). 

4.  SYRINGA,  Linn. 

Two  species.  The  garden  Lilac,  extensively  cultivated  in  Europe  and  occasionally 
in  Indian  gardens,  is  8.  vulgaris,  Linn. 

1.  S.  persiea,  Linn. ;  Fl.  Br.  Ind.  iii.  604 ;  Brandis  For.  Fl.  306.  Persian  Lilac. 
Vern.  Hidsmin^  Kashmir. 

A  shrub.  Wood  white,  smooth,  even-graineA  Annual  rings 
marked  by  a  belt  of  small  pores  in  the  spring  wood,  spores  in  the 
rest  of  the  wood  very  small,  very  numerous.  Medullary  rays  fine, 
short,  numerous. 

Wild  in  Waziristan  at  8000  ft.,  elsewhere  cultivated.  The  Persian  Lilac  has  only 
once  been  found  in  the  Himalaya  in  an  apparently  wild  state,  viz.  by  Dr.  J.  L. 
Stewart.    It  is  hardy  in  Europe. 

Nordlinger's  Sections,  vol.  8. 

2.  S.  Emodi,  Wall. ;  Brandis  For.  Fl.  306.  Himalayan  Lilac.  Vern.  Ban  pMnt, 
ban  dakhur,  hanchiVy  razliyjuari,  rangkrun^  kehimu,  lolti,  leila,  shafriy  shapri,  duden, 
shalanghar^  chilanghati^  Pb. ;  Shafroi^  Jaunsar ;  Qhiaj  Kumaon ;  Tworshing,  Bydns. 

A  large  shrub.  Bark  grey,  ^  in.  thick.  Wood  smooth,  hard, 
with  a  small,  dark-coloured  heartwood.  Annual  rings  well  marked 
by  a  narrow  porous  belt.  Pores  small  in  the  spring  wood,  very  small 
and  rather  scanty  in  the  autumn  wood.  Medullainj  rays  fine, 
numerous. 

Safed-koh ;  West  Himalaya  from  the  Indus  to  the  Sarda,  at  8-11,000  ft. 
A  common  shrub  in  some  of  the  higher  Himalayan  forests,  hardy  in  Europe. 
Growth  slow,  20  rings  per  inch  of  radius. 

ibfl 
H  2911,  3023.    Nagkanda,  Simla,  8-9000  ft.  (Gamble) ....    59 
Nordlinger's  Sections,  vol.  8. 

5.  FRAXINUS,  Linn. 
Four  species.    F.  Oriffithii,  Clarke  •,  YV.'Bt.lTi^.WK.^Qy^^  «.  li^«  of  the  Mishmi  Hills. 

TFood  white.      Annual  rings  wswaWj  ts\«utV^^  <iox\^^\^>\wi^^  \y3 
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a  belt  of  larger  pores,  very  visible  on  a  vertical  section.  MedvZla/ry 
rays  fine,  numerous,  sometimes  very  short 

1.  F.  flOFibunda,  Wall. ;  Fl.  Br.  Ind.  iii.  606 ;  Brandis  For.  PI.  302,  t.  37.  Vera. 
BanMshf  A^. ;  Surriy  sumh,  sunnuy  shun^  hum,  hamu,  Pb. ;  Angan,  angon,  ango, 
dakkuri,  N.- W.  Provinces ;  Kangu^  tahdsi,  Nep. 

A  large   deciduous   tree.     Bark  grey,   corky,  with   longitudinal 

furrows.     Wood  white,  with  a  light  red  tinge,  no  heartwood,  soft  to 

moderately  hard.     Annual  rings  marked  by  an  almost  continuous 

line  of  large  pores,  those  in  the  outer  part  of  the  annual  rings  smaller. 

The  large  pores  of  the  annual  rings  are  well  defined  on  a  longitudinal 

section.    MedvUary  rays  fine,  numerous,  giving  the  wood  a  handsome 

silver-grain.    ' 

Baluchistan,  Afghanistan;  Himalaya,  from  the  Indus  to  Sikkim,  between  5000 
and  8500  ft.,  only  locally  common ;  Shan  Hills  of  Upper  Burma  at  4000  ft. 

A  valuable  tree  *'  confined  to  rich  moist  soils,  generally  in  the  neighbourhood  of 

*  limestone  rocks.  It  attains  an  average  height  of  40  ft.,  and  girth  of  5  ft.,  but  has 
'  been  neglected  till  recently.    It  seeds  profusely,  and  although  germination  requires 

*  the  entire  space  of  12  months,  it  reproduces  fairly  well  on  loose  soil,  free  from  weeds. 

*  It  is  also  capable  of  very  easy  artificial  production "  (Fernandez  in  **  Naini  Tdl  W. 
Plan  ").  Brandis  says  that  trees  planted  near  villages  and  temples  on  the  Chenab  reach 
120  ft.  in  height  and  a  girth  of  15  ft.  Growth  slow  to  moderately  fast,  averaging 
13  rings  per  inch  of  radius  for  our  specimens;  Wallich  says  8  rings  (Brandis). 
Weight  48  lbs.  per  cubic  foot.  The  wood  is  tough  and  hard,  and  is  used  for  oars, 
jampan  poles,  ploughs  and  other  purposes.  y. 

H    612.  Parbatti  Valley,  Kulu,  7000  ft.  (Penpelly)      ....  47 

H    904.  Upper  Chenab,  8000  ft.  (Baden-Powell) — 

H2971.  Naini  Tdl  (Brandis) 49 

H3190.  Dungagalli,  Hazara,  7000  ft.  (Wild) — 

2.  F.  excelsior,  Linn. ;  Fl.  Br.  Ind.  iii.  606 ;  Brandis  For.  Fl.  303.  The  Ash. 
FrSne,  Fr. ;  Esche,  Germ. ;  Frassino,  Ital.     Vem.  Sum,  him,  Pb. 

A  large  tree.  Bark  grey,  thick.  Wood  white,  moderately  hard. 
Annvxxl  rings  marked  by  a  belt  of  large  pores  in  the  autumn  wood, 
in  the  rest  of  the  wood  the  pm^es  are  scanty  and  decrease  in  size  to 
very  small.  Medullary  rays  fine,  numerous,  making  a  silver-grain  on 
a  radial  section,  which,  with  the  well-marked  streaks  caused  by  the 
pores,  at  once  characterizes  this  well-known  wood. 

West  Himalaya  from  the  valley  of  the  Ravi  westwards  at  4-6000  ft.  Throughout 
Europe. 

The  Ash  has  been  so  fully  treated  in  all  European  works,  and  is,  after  all,  so 
unimportant  in  Indian  Forestry,  that  it  seems  unnecessary  to  say  much  about  it  and 
its  timber.  The  weight  of  the  latter  varies  from  43  to  51  lbs.  or  even  more.  The 
wood  is  tough  and  elastic  and  used  for  oars  and  tool-handles  and  many  other  purposes. 

Nordlinger's  Sections,  vol.  1  (Europe)  (Tab.  X.  3). 

No.  2974.    Europe  (Brandis). 

3.  F.  xanthoxyloides.  Wall. ;  Fl.  Br.  Ind.  iii.  606.  /'.  Moorcroftiana,  Brandis 
For.  Fl.  304.  Vem.  Shang,  Afgh. ;  Baniiz,  nuch,  shilli,  chuj,  sija,  chum,  thum, 
sanjal,  sandal,  shangal,  hutru,  Pb. ;  Anga,  gaha,  N.-W.  Provinces ;  Thelka,  Kumaon  ; 
Regdia,  Bhutia. 

A  large  shrub  or  small  tree.     Bark  J  to  i  in.  thick,  ashy-grey, 

smooth ;  said  to  be  much  cracked  when  old*    Wood  white,  moderately 

hard,  close-grained.    Pores  small,  grouped  in  the  annual  ring,  in  the 

rest  of  the  wood  in  more  or  less  obliquely  concentric  short  strings,  the 

patches  rather  distant.     Medullary  rays  fine,  short,  uwrcL^TOvy^. 

Baluchistan,  AfgbanistaD,  Cbitral ;  West  Himalaya  fcoTO.  ^Las^xqclx  \^  '^\vxck»Ksvi, 
localljr  abundADt  in  various  places  on  dry  slopes. 
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This  small  tree  is  often  gregarious,  and  of  slow  growth.  The  wood  is  hard,  and  is 
used  for  tool-handles,  walking-sticks  and  fuel.  Experiments  made  at  Kandahar  by 
Capt.  Call,  R.E.,  with  pieces  1'  x  1"  x  1",  gave  W  =  32-2  lbs.  and  P  =  641  ("  Ind. 
Forester,"  v.  480).  It  seems  to  be  there  called  "  Banafsh^  or  "  Violet  Wood."  It  is 
a  common  and  important  tree  in  the  Baluchistan  forests,  and  the  protection  given  by 
the  formation  of  Reserved  Forests  has  resulted  in  improved  growth  and  the  appearance 
of  many  seedlings.  It  was  formerly  much  pollarded  for  fodder,  and  the  old  trees  still 
bear  trace  of  the  practice. 

No.  — ,  Dauli  River,  E.  Kumaon  (Mr.  N.  F.  Troup). 

H4873.    Hazara,  Punjab  (Elliott) 47 

6.  OSMANTHUS,  Lour. 

1.  0.  fpagrans,  Lour.;  Fl.  Br.  Ind.  iii.  606;  Gamble  Darj.  List  55.  Oha 
fragrans,  Thunb.;  Roxb.  Fl.  Ind.  i.  105;  Brandis  For.  Fl.  309.  Vem.  Shitting, 
ailang,  Kumaon  ;  2\tngrung,  Lepcha. 

A  small  evergreen  tree.  Bark  brown,  rough.  Wood  white,  hard, 
close-  and  even-grained.  Pores  in  irregular  light-coloured  patches, 
radially  elongated,  arranged  obliquely  and  branching;  the  patches 
somewhat  distant  and  forming  a  network,  and  the  pores  small  and 
numerous  in  them.  White,  very  narrow  parallel  concentric  lines 
which  look  like  annual  rings,  but  are  not.  Medidlary  rays  fine, 
uniform. 

Himalaya,  from  Garhwal  to  Bhutan  at  4-7000  ft.,  doubtfully  indigenous  west  of 
Nepal ;  Khasia  Hills — extending  to  China  and  Japan.    Often  planted  in  gardens. 

A  very  sweet-scented  tree,  the  flowers  having  the  scent  of  apricots.  These  flowers 
are  used  in  China  to  flavour  tea,  and  in  Kumaon  to  protect  clothes  from  insects.    The 

structure  of  the  wood  is  like  that  of  most  species  of  Bhamnus, 

ibfl. 

0  4523.    Forest  School  Garden,  Dehra  Dun 52 

Nordlinger's  Sections,  vol.  9. 

2.  0.  suavis,  King ;  Fl.  Br.  Ind.  iii.  607 ;  Gamble  Darj.  List  55.  Vem.  Silingi, 
Nep. ;  Ohashing,  Bhutia. 

A  small  evergreen  tree.  Bark  grey.  Wood  liai*d,  white,  the 
structure  the  same  as  that  of  0.  fragrans,  but  the  pore-patches  some- 
what broader  and  the  concentric  bands  much  fainter  and  reddish- 
coloured  instead  of  white. 

Eastern  Himalaya  in  Eastern  Nepal  and  Sikkim  at  9-10,000  ft.,  common  on  Mount 
ToDglo  near  Darjeeling. 

This  has  yellowish-white,  speckled  twigs  and  purple,  plum-like  fruits. 

Ibe. 

E  379.    ToDglo,  Darjeeling,  10,000  ft.  (Johnston) 53 

7.  LINOCIERA,  Swartz. 

About  twelve  species,  of  which  one  is  from  the  Assam-Burma  region,  three  are  from 
Burma  and  one  from  the  Andamans ;  three  from  South  India  and  three  from  Ceylon. 

L.  Wightii,  Clarke;  FJ.  Br.  Ind.  iii.  608  (Olea  Hnocieroides,  Bedd.  Fl.  Sylv. 
clii.),  is  a  small  tree  of  the  Western  Ghdts  from  the  Wynaad  southwards.  L.  pur- 
purea, Vahl;  Fl.  Br.  Ind.  iii.  608;  Trimen  Fl.  Ceyl.  iii.  116;  Vem.  Kattimuruchan, 
Tam. ;  Qeriata,  Cingh.,  is  a  small  tree  very  common  in  the  dry  region  of  Ceylon ; 
while  L,  alhidiflora,  Thw.  and  X.  leprocarpa,  Thw.  are  also  Ceyloa  trees,  the  latter 
extending  across  to  the  Tinnevelly  Ghdts.  L.  pamiflcyra,  Clarke ;  FJ.  Br.  Ind.  iii. 
609  {V9.T.  palernbanica ;  Chionanthus  pcUembanicw,  Kurz  For.  Fl.  ii.  159),  is  an  ever- 
green  tree  of  the  coast  forests  of  the  Andamans.  L,  temiflora,  Wall. ;  Fl.  Br.  Ind. 
Hi.  610  (Olea  terniflora,  Kurz  For.  F\.  u.  ISI^Va  wi  ^n^x^x^^w  Uee  of  the  tropicsJ  and 
mixed  forests  of  Chittagong  and  Burma  VilVi  a  i^a\^  \ito^Ti  i^'Csiftt  V^^^-^  '^^jkA.    L. 
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insignia,  Clarke  (Chionanthus  montanus,  Kurz  For.  Fl.  ii.  159)  and  X.  minutiflora, 
Clarke  \Ch.  minutiflorusy  Kurz  For.  Fl.  iL  159)  are  trees  of  the  hills  of  Martaban 
and  Tenasserim.  L.  cattdata.  Coll.  and  Hemsl. ;  Journ.  Lmn.  Soc.  xxviii.  84,  is  a 
small  tree  of  the  Shan  Hills  Terai  at  3000  ft. 

Wood  yellowish-white  or  light  brown,  hard,  close-grained.  Pores 
small,  usually  in  short  radial  groups.  MeduUary  rays  tine  or  very  fine, 
distinct,  numerous.     Fine,  fairly  regular  concentric  lines  prominent. 

1.  L,  malabarica,  Wall. ;  Fl.  Br.  Ind.  iii.  607.  Chionanthus  malabaricus,  Wall. ; 
Bedd.  Fi.  Sylv.  cliv. ;  Talbot  Bomb.  List  126.  Vern.  Funisi,  punagam,  Teb.; 
Esumuko,  Khond ;  Chedda  neredi,  Heddi. 

A  small  tree.  Wood  creamy-white  or  yellowish-white,  very  hard, 
close-grained,  with  a  satiny  lustre.  Pores  small,  single  or  in  short 
radial  lines.  Medullary  rays  very  fine,  white,  very  numerous. 
Narrow,  fine,  white  concentric  lines,  like  annual  rings,  fairly  numerous. 

Forests  of  the  Western  Ghdts  from  the  Konkan  southwards ;  also  on  the  Eastern 
Ghdts  in  the  Pullampet  Taluk  of  Cuddapah. 
A  fine  wood,  very  like  boxwood. 

IbB. 

D  3844.    Kodtir,  Cuddapah  (Gamble) 65 

2.  L.  intermedia,  Wight;  Fl.  Br.  Ind.  iii.  609 ;  Talbot  Bomb.  List  126.  Chio- 
nanthus intermediusj  Bedd.  Fl.  Sylv.  t.  239.  C,  dichotomus,  Roxb.  Fl.  Ind.  i.  108. 
Vem.  Deorkuda,  K6I. 

A  large  tree.  Barh  \  in.  thick,  light  yellowish-brown.  Wood 
white,  moderately  hard,  close-grained.  Pores  moderate-sized,  often 
in  pairs  or  threes,  scanty.  MedvUary  rays  fine,  numerous,  equi- 
distant.    Fine  concentric  lines  as  in  Z.  malabardca. 

Western  Ghats  of  the  Konkan ;  Eastern  Ghdts  from  Chota  Naspore  through  Orissa, 
the  Circars,  Deccan  and  Carnatic ;  hills  of  South  India,  especially  the  Nilgiris  and 
Anamalais  up  to  6000  ft. 

11)9. 

C  3486.    Kolhdn  Forests,  Singbhiim  (Gamble) — 

3.  L.  macrophylla,  Wall.;  Fl.  Br.  Ind.  iii.  610.  Chionanthus  macrophi/llus, 
Kurz  For.  Fl.  ii.  159. 

A  small  tree.  Bark  brown,  i  in.  thick.  Wood  pinkish-white, 
moderately  hard.  Pores  small,  single  or  in  short  radial  lines.  Me- 
dtdlary  rays  fine,  numerous,  bent  where  they  touch  the  pores. 

Eastern  Bengal  and  Burma,  in  tropical  forests. 

0  3211.    Saharanpur  Botanic  Garden  (Duthie)  cult. 

8.  OLEA,  Linn. 

Six  species.  0.  dentata^  Wall. ;  Fl.  Br.  Ind.  iii.  613 ;  Kurz  For.  FI.  ii.  157,  is  an 
evergreen  tree  of  the  drier  hill  forests  and  the  hill  Eng  forests  of  Martaban  and 
Tenasserim,  at  2-3000  ft. ;  also  (var.  salicifolia,  Wall.)  of  the  Khasia  Hills,  with  a 
pale  or  dark  brown,  heavy,  close-grained  wood.  0.  GamHei,  Clarke;  Fl.  Br.  Ind. 
iii.  613 ;  Gamble  Darj.  List  55 ;  Vem.  Jamu,  Nep.,  is  a  small  tree  of  the  lower  hills 
of  Darjeeling,  found  in  valleys  near  Pankabari  at  about  2-3000  ft.  0.  polygama, 
AVight;  Fl.  Br.  Ind.  iii.  613;  Trimen  Fl.  Ceyl.  iii.  118  (0.  Oardneri,  Thw.;  Bedd. 
Fl.  Sylv.  cliv.),  is  a  small  tree  of  the  Sispara  Ghdt  forests  of  the  Nilgiris  and  the  hills 
of  Ceylon  above  4000  ft. 

Wood  hard,  with  a  distinct  heartwood  in  a  few  species.     Pores 
small   to  moderate-sized,  numerous,  subdivided   or   in  shott  x^\aX. 
groups.      Medullary  rays  uniform,  equidistant,  fine  ot  nctj   ^Kaa, 
Concentric  lines  in  some  species. 
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1.  0.  feiTUginea,  Royle  111.  257,  t.  65 ;  Brandis  For.  Fl.  576.  0.  cuspidata, 
Wall. ;  PL  Br.  Ind.  iii.  611 ;  Brandis  For.  Fl.  307,  t  38.  Indian  Olive.  Vern.  Khwan, 
shwan,  Trans-Indus;  ZcntiiUf  Afgh.;  Ko,  kohu,  kao,  kau,  wi,  Pb. ;  Kau,  Jaunsar; 
Kahu,  khaUf  Sind. 

A  moderate-sized  deciduous  tree.  Bark  grey,  thin,  smooth  when 
young,  when  old  exfoliating  in  long  narrow  strips.  Wood  very 
hard,  smooth,  close-  and  even-grained  :  sapwood  whitish  ;  Tieartwood 
large,  regularly  shaped,  from  light  brown  or  olive-brown  to  nearly 
black,  clouded.  Anmutl  ririgs  sometimes  marked  by  a  belt  of  closely 
packed  pores,  those  in  the  rest  of  the  ring  very  small,  in  irregular 
patches  of  soft  tissue.  Medullary  rays  fine,  uniform,  very  numerous, 
e(][uidistant.  Concentric  lines  very  narrow,  white,  irregular,  as  in 
L%nociera. 

Sind,  Suliman  Range,  Salt  Range ;  West  Himalaya,  extending  as  far  as  the  Jumna 
eastwards,  and  ascending  to  6000  ft.,  sometimes  gregarious. 

This  important  and  useful  hill  tree  is  chiefly  found  near  villages  and  in  valleys, 
partly  in  forest,  partly  on  the  borders  of  fields.  It  is  prized  by  the  villagers  and  rarely 
cut  down,  but  regularly  lopped,  so  that  it  gets  a  rounded  crown.  Weight  65  to  82 
lbs.  per  cubic  foot,  averaging  73  lbs.  Brandis  says  that  Sind  wood  weighs  65  lbs., 
but  his  specimen  from  the  Sind  Hills  reaches  82  lbs.  The  wood  polishes  well  and  i« 
highly  prized  for  turning,  for  combs,  agricultural  implements  and  fuel.  The  fruit  is 
eaten,  but  is  rarely  found  on  the  trees  owing  to  the  fondness  of  crows  for  it.  Oil  has 
been  extracted  from  it,  but  only  in  small  quantities,  though  of  good  quality.  The 
wood  is  worth  trying  as  a  substitute  for  boxwood  or  for  the  wood  of  the  European 
olive  and  for  inlaying  work,  as  it  is  often  prettily  marbled. 

lbs. 

P  2729.  Hills  of  Sind  (Brandis) 82 

H    162.  Shahpur  (Stewart,  1866) 65 

H    118.  Vaziri-Rupi,  4000  ft.  (Stenhouse) 73 

H    779.  Chamba,  3500  ft.  (Pengelly) 71 

H    425.  Koti  Forest,  Jaunsar,  6000  ft.  (Bagshawe)       .        .        .        .75 

H  4806.  Tiuni,  Tons  VaUey,  Jaunsar,  3000  ft.  (Gamble)      ...     75 

2.  0.  europsea,  Linn.    The  Olive.     Olivier,  Fr.;  Ulivo,  Ital. 

A  moderate-sized  tree.  Bark  thin,  brown,  rough.  Wood  yevy 
hard,  close-  and  even-grained :  sapwood  whitish,  heartwood  irregular, 
from  light  brown  to  dark  brown  and  black,  streaked  and  clouded. 
AnnvM  rings  indistinct.  Pores  small,  single  or  subdivided,  or  in 
small  groups  in  patches  of  loose  tissue.  Medullai^  rays  fine,  nume« 
rous,  wavy,  short. 

Occasionally  cultivated  in  India.    Indigenous  in  Syria. 

The  wood  is  described  here  as,  some  time  ago,  many  endeavours  were  made  to 
introduce  the  tree,  chiefly  into  the  Punjab.  Little  is  apparently  known  of  the  results 
of  the  experiments  (see  also  B.  H.  Baden-Powell,  in  "  Ind.  Forester,"  xxv.  380).  It 
was  also  tried  in  the  Dun,  but  though  there  are  trees  alive,  they  are  not  thriving.  It 
has  also  been  tried  on  the  Nilgiris.  The  wood  is  valuable  in  Europe,  and  used  in 
turning,  etc.    The  fruit  gives  the  most  valuable  of  oils.    Mathieu  gives  the  weight  of 

the  wood  at  52  to  70  lbs.  per  cubic  foot. 

lbs. 

D4761.    Bombay  (?) 53 

Nordlinger's  Sections,  vol.  2. 

Hough's  American  Woods,  vol.  vii!.  No.  186. 

3.  0.  glandulifera.  Wall. ;  FL  Br.  Ind.  iii.  612  ;  Bedd.  Fl.  Sylv.  t.  238 ;  Brandis 
For.  Fl.  309 ;  Trimen  Fl.  Ceyl.  iii.  118.  O.paniculata,  Roxb.  Fl.  Ind.  i.  105.  Vern. 
Gulili,  raban,  sira,  phcdsh,  Pb. ;  Oair,  gaild,  Garhwal ;  Galdu,  garur,  gainda,  Kumaon; 
Oadtili,  Dotidl ;  Kunthay,  Badaga. 

A  moderate-sized  tree.     Bark  ^  m.  \)Yv\ck,  ^^y, uneven,  exfoliating 
in  brittle  scales.      Wood  reddisYi-grey,  YiaT^.     A'auwxl  rxtvg^  \aaj^^ 
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by  a  distinct  line.  Pores  moderate-sized,  oval,  subdivided,  uniformly 
distributed.  Medullary  rays  line,  numerous,  prominent  on  a  radial 
section. 

Outer  Himalaya  from  the  Indus  to  Nepal,  between  2500  and  6000  ft. ;  Nilgiri  and 
Anamalai  Hills  in  South  India ;  moist  region  of  Ceylon  at  2-5000  ft. 

In  the  Western  Himalaya,  this  tree  is  chiefly  found  in  shady  ravines,  like  those 
of  the  Malkot  Hills  of  Dehra  Dun,  and  along  rivers,  as  in  the  lower  Tons  valley ;  in 
the  Nilgiris  it  is  scarce,  but  afifects  sholas  like  those  about  Avalanche.  A  section  of 
a  tree  43  years  old,  in  the  Botanic  (hardens,  Calcutta,  showed  43  rings  on  a  radius  of 
10  in.  {Brandt's) ;  this  would  give  4*3  rings  per  inch  or  fast  growth :  the  specimens 
give  12  to  33  rings  per  inch  of  radius.  Weight,  on  an  avenge,  56  lbs.  per  cubic  foot. 
The  wood  is  durable,  takes  a  good  polish  and  is  not  liable  to  be  eaten  by  insects. 

Ibe. 

H     928.  Hazara,  3000  ft  (Baden-Powell) 59 

H  2940.  Suni,  Simla,  3000  ft.  (Gamble) 55 

H     222.  Garhwal  Hills  (1868) 50 

W  3883.  Ootacamund,  NUgiris,  7000  ft.  (Gamble)        .        .        .        .61 

4.  0.  dioica,  Roxb.  Fl.  Ind.  i.  106 ;  Fl.  Br.  Ind.  iii.  612 ;  Bedd.  Fl.  Sylv.  cliii. ; 
Kurz  For.  Fl.  ii.  157 ;  Gamble  Darj.  List  55 ;  Talbot  Bomb.  List  126.  Vern.  Atta- 
janif  Beng. ;  Kala  JHamonij  Nep. ;  Timbemyok,  Lepcha ;  Koli,  payar,  Tam. ;  Farr 
jarnb^  hurror-nuge^  mudla,  Kan. ;  Karambaj  edana.  Mar. ;  Parava  idaleij  man  idalei, 
Trav.  Hills. 

A  moderate-sized  tree.     Wood  light  reddish-brown,  hard,  rather 

rough;  annvxd  rings  indistinct     Pores  moderate-sized,  enclosed  in 

rings  of  pale  tissue  and  arranged  in  radial  somewhat  oblique  strings. 

MedvUary  rays  very  fine,  numerous.     Concentric  wavy  lines  broader 

than  in  0.  ferruginea,  and  more  frequent. 

Eastern  Himalaya  in  the  Darjeeling  lower  hills ;  Assam,  Eastern  Bengal,  Ghitta- 
gong ;  forests  of  the  Western  Ghdts  from  the  Konkan  southwards. 

lbs. 

W4681.    Travancore  (BourdiUon) 48 

9.  LIGUSTRUM,  Linn. 

Eleven  species,  all  very  closely  allied  to  each  other,  and  some  very  difficult  to  dis- 
tinguish apart,  especially  those  of  the  Nilgiris.  X.  rohtistum,  Bliime ;  Fl.  Br.  Ind.  iii. 
614  {Phillyrea  rohusta,  Roxb.  Fl.  Ind.  i.  101,  Olea  robusta,  Kurz  For.  Fl.  ii.  158) ; 
Vern.  Bhutmuraj  Sylhet,  is  a  large  shrub,  or  sometimes  a  tree  (a  large  evergreen 
tree  (Kurz),  of  Eastern  Bengal  and  Burma.  L,  Boxlnirghii,  Clarke ;  Fl.  Br.  Ind.  iii. 
616  {L,  rohustum^  Bedd.  Fl.  Sylv.  cliv.)  is  a  small  tree  of  the  hills  of  the  Western 
Gbdts,  common  about  Coonoor  on  the  Nilgiris.  L.  Walkeri^  Dene. ;  Fl.  Br.  Ind.  iii. 
614 ;  Trimen  Fl.  Ccyl.  iii.  119,  is  a  shrub  or  small  tree  of  the  hill  region  of  Ceylon  at 
S-5000  ft.,  also  found  in  the  Nilgiris.  L.  Decaisnei,  Clarke  is  also  a  small  tree 
of  the  Nilgiris  and  other  hills  of  South  India.  Z.  Massalongianum,  Vis.  and  X. 
MyrnniteSf  Dene,  are  shrubs  of  the  Khasia  Hills  at  3-5000  ft.  L.  confiisumy  Dene. ; 
Fl.  Br.  Ind.  iii.  616 ;  Gamble  Darj.  List  55,  is  a  small  tree  of  the  higher  ranges  of  the 
Eastern  Himalaya,  and  the  Khasia  Hills.  L,  nepidense^  Wall. ;  Fl.  Br.  Ind.  iii.  617 
{L.  hracteolatum,  Brandis  For.  Fl.  310,  probably  also  L.  rohustym.  Hook  f.  and  Th. ; 
Brandis  For.  Fl.  310) ;  Vern.  Keri,  hanpatara^  Hind. ;  Mercha,  Kumaon ;  Keriy  Nep., 
is  a  small  or  moderate-sized  tree  of  the  Central  Himalaya  from  Garhwal  to  Nepal,  also 
of  the  Shan  Hills  in  Upper  Burma.  The  European  Privet  is  L,  vulgare,  Linn.  L. 
lucidum,  Alton,  is  a  handsome  evergreen  Chinese  shrub  often  cultivated  in  India. 

Wood  white,  even-grained.  Pores  small.  Medullary  rays  fine, 
numerous.  Annucd  rings  sometimes  marked  by  a  continuous  line  of 
larger  pores. 

1.  L  neUsrherpense,   Wight ;  Fl  Br.  Ind.  iii.  615  •,  Ta\\)o\,  ^om\i.  \i«X.  VTv 
Vern.  Kbi$,  Badaga;  Kungiriy  Mar. 
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A  small  tree.  Bark  thin,  greyish-white.  Wood  white,  mode- 
rately hard,  with  a  satiny  lustre.  Pores  small,  often  in  radial  lines  or 
triangular  groups  of  three.    Medullary  rays  fine,  numerous. 

Higher  parts  of  the  Western  Ghdts  of  the  Eonkan  and  North  Kanara,  extending 
southwards  to  the  Nilgiri  Hills,  at  5-8000  ft. 

W.  3863.    Ootacamund,  7000  ft.  (Gamble). 

2.  L.  PeprottetU,  A.  DO ;  FJ.  Br.  Ind.  iii.  615 ;  Bedd.  Fl.  Sylv.  cliii. 

A  shrub.    Bark  brown,  smooth.     Wood  white,  moderately  hard, 

structure  similar  to  that  of  L,  neilgherrense. 

Hills  of  South  India,  common  in  the  Nilgiris  on  the  banks  of  streams  like  the 
Pykara  and  Kundahs  rivers. 

W  3743.    Coonoon,  Nilgiris,  6000  ft.  (Gamble). 

3.  L.  compactum.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  iii.  616  ;  Brandis  For.  Fl.  310. 
Vern.  Kakurcha,  Jaunsar. 

A  large  shrub  or  small  tree.  Bark  grey,  smooth,  with  rounded 
lentieels,  thin.  Wood  white,  moderately  hard,  close-  and  even-grained. 
Annvxil  rings  marked  by  a  continuous  belt  of  small  pores;  in  the 
rest  of  the  wood  the  pores  are  extremely  small,  regularly  dis- 
tributed, but  rather  scanty.  Medullary  rays  fine  and  very  fine, 
numerous. 

Western  Himalaya  from  the  Beas  to  the  Sarda  at  3-6000  ft. 

This  much  resembles  a  large  plant  of  the  European  Privet.     It  is  found  along 

streams.    Grov^th  slow,  17  rings  per  inch  of  radius. 

Ibe. 

H3059.    Koti,  Simla,  6000  ft.  (Gamble) 64 

H  4779.    Harianta  Forest,  Jaunsar,  7000  ft.  (Gamble)  ....    53 

10.  MYXOPYRUM,  Bl.  M,  smiladfoliura,  Blume;  Fl.  Br.  Ind.  iii.  618;  Kurz 
For.  Fl.  ii.  160 ;  Gtimble  Darj.  List  55  is  an  evergreen  large  scandent  shrub  of  the 
forests  of  the  Sikkim  Terai,  Eastern  Bengal,  Ghittagong,  Martaban  and  South  India. 

Order  LXXI.    SALVADORACEiE. 

Three  Indian  genera,  Dobera,  Salvadora,  and  Azima.  The  Order  resembles  Oleaob^, 
but  the  flowers  have  four  stamens  instead  of  two  only. 

1.  DOBERA,  Juss.  D.  JRoxhurghii,  Planch. ;  Fl.  Br.  Ind.  iii.  619  ;  Talbot  Bomb. 
List  127  (Blackbumta  monadelpha,  Roxb.  Fi.  Ind.  i.  415)  is  a  large  tree  of.  ^e  hills  of 
the  Northern  Circars,  said  by  Roxburgh  to  have  a  thin  bark,  yellowish-greeh  outside, 
deep  red  within.  In  the  Fl.  Br.  Ind.  it  is  only  recorded  from  Bombay,  but  Talbot  says 
he  does  not  know  it.  Roxburgh  says  the  wood  is  '*  white,  close-c^rained  and  durable, 
*  the  natives  employ  it  for  a  variety  of  purposes."  It  is  noticeable  that  while  the  Fl. 
Br.  Ind.  gives  the  leaves  as  "opposite,"  Roxburgh  calls  them  "alternate,"  so  t»iat 
there  may  be  some  mistake  about  it.  It  seems  to  be  a  rare  tree,  and  I  do  not  think  I 
ever  met  with  it  in  the  Circar  Mountains. 

2.  SALVADORA,  Linn. 

1.  S.  persiea,  Linn.;  Fl.  Br.  Ind.  iii.  619;  Roxb.  Fl.  Ind.  i.  389;  Brandis  For. 
Fl.  315;  Talbot  Bomb.  List  128;  Trimen  Fl.  Oeyl.  iii.  120.  S.  Wightiana,  B^dd. 
Fl.  Sylv.  t.  247.  The  Tooth-brush  tree.  Vern.  Ardk,  irah,  Arab. ;  Kahhar^  kha- 
ridjar,  pilu,  Sind;  Jhdlj  Raj pu tana;  FillUy  Jeypore;  Charlijdl,  Merwara;  Kauri 
v«/i,  kanri-jalf  jhdr,  jhit,  Pb. ;  Opa,  ughaiy  uvay^  vtyay,  Tam. ;  Waragu-wenki,  ghuniaj 
waragogu,  Tel. ;  Pilu^  pilva,  khakhiriy  Mar. 

A  small   evergreen  tree.     Bark  \Jnm,  ^T^y.    Wood  white,  soft. 
Pore.s  small,  in   short  radial  lines,  eivAo?.^^  m  on^  ^^\*3ci«&  ^1  'ssi^ 
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tissue,  very  scantily  distributed,  but  prominent  on  a  vertical  section. 
Numerous,  fine,  interrupted,  concentric  bands  of  soft  tissue,  separating 
broader  bands  of  firm  texture,  in  which  the  fine  and  numerous 
TnedvUary  rays  are  distinctly  visible. 

Dry  regions  of  India,  especially  on  saline  soils,  and  often  on  black  cotton  soil: 
Sind,  Baluchistan,  the  Punjab  and  Rajputana ;  the  valley  of  the  Gktnges  about  Delhi 
and  Agra;  Guzerat,  the  Eonkan  and  other  parts  of  the  Bombay  Presidency;  the 
Circars,  Deccan  and  Camatic ;  the  dry,  especially  coast,  regions  of  Ceylon. 

The  tree  is  generally  small,  but  in  favourable  circumstances  attains  30  to  40  ft., 
with  a  short  trunk,  often  crooked  and  fluted,  8  to  10  ft.  long  and  4:  to  5  ft.  in  girth. 
Specimens  have  been  seen  with  as  much  as  14  ft.  9  in.  in  girth.  It  is  most  common 
in  open  places  near  villages,  in  hedges,  on  tank  bunds,  and  in  similar  localities. 
Weight  4b*5  lbs.  (Dalzell) ;  46  lbs.  (Fenner) ;  the  specimens  enumerated  give  38  to 
45  lbs.  The  wood  is  very  little  used,  and  is  not  even  a  good  fueL  The  twigs  are 
used  as  tooth-cleaners ;  the  root  bark  is  very  acrid,  and  acts  on  the  skin  like  a  blister ; 
the  shoots  and  leaves  are  pungent,  but  are  considered  as  an  antidote  to  poison,  they 
are  eaten  as  salad  and  given  as  fodder  to  camels ;  the  fruit  also  is  pungent,  bitter  and 
aromatic,  and  is  used  medicinally,  or,  with  the  leaves  and  shoots,  as  a  relish ;  the  seeds 
give  an  oil. 

The  tree  is  readily  reproduced  from  seed  and  coppices  well,  but  the  growth  is  f-low 
(Brandis). 

Ibe. 

P1381.    Sind 38 

D4204.    Kistna  District  (Gamble) 45 

Nordlinger's  Sections,  vol.  11. 

2.  S.  Oleoides,  Dene. ;  Fl.  Br.  Ind.  iii.  620 ;  Brandis  For.  Fl.  316,  t.  39 ;  Talbot 
Bomb.  List  128.  Vern.  KcLbhar^  jhdr^  didr^  mithididr^  Sind ;  Jdl^  vdn,  vdnif  mithi 
vduy  Pb. ;  Jhalf  Hind. ;  Filu,  Mar. 

A  large  evergreen  shrub  or  tree.  Bark  J  in.  thick,  whitish-grey, 
tessellated.  Wood  light  red,  moderately  hard,  with  a  small,  irregular, 
purple  heartwood.  Pores  large  and  small,  oval,  often  subdivided, 
surrounded  by  irregular  patches  of  soft  tissue,  which  are  joined  into 
wavy,  irregular,  zigzag,  concentric  bands;  scanty,  but  much  more 
numerous  and  prominent  than  in  S.  persica,  prominent  on  a  vertical 
section.  MedvUary  rays  fine,  numerous,  distinct,  at  unequal 
distances. 

Sind  and  Punjab,  often  forming  the  greater  part  of  the  vegetation  of  the  desert ; 
ascends  to  3000  ft.  in  the  Trans-Indus  Hills,  and  to  2400  ft.  in  the  Salt  Range. 

This  tree  sometimes  grows  to  a  considerable  size,  and  W.  Coldstream,  in  '*  Eco- 
nomic Products  of  the  Desert  Tracts  of  Mozu£fergarh "  {Agri.-Hort.  Soc.  Calc,  xiii. 
1864),  mentions  a  JhtU  tree  14  ft.  in  circumference.  He  says  that,  the  foliage  being 
thick,  the  tree  afifords  good  shade  for  cattle,  and  that  the  dried  fruit  (Khokar)  resembles 
currants.  There  can  be  no  doubt  that  the  tree  is  a  very  important  one  for  reclothing 
bare  and  desert  tracts  in  the  Sind-Punjab  region.  If  protected,  as  in  the  Sibi  forests, 
the  growth  comes  on  well  and  rapidly  covers  the  ground,  becoming  sometimes  almost 
impenetrable.  The  wood  is  sometimes  used  for  building  and  agricultural  implements, 
Persian  wheels  and  the  knee  timbers  of  boats ;  it  is  a  bad  fuel,  and  leaves  a  great  deal 
of  ash.  Weight  49  lbs.  (Brandis) ;  specimens  mentioned  below  give  64  lbs.  (Punjab) 
and  38  lbs.  (Sind).  The  fruit  is  sweet  and  is  eaten ;  in  times  of  scarcity  it  has  proved 
of  considerable  value  to  the  poorer  classes  in  Sind.  The  seeds  give  a  greenish  oil,  used, 
as  also  are  the  leaves  and  bark,  in  native  medicine.  The  branches  are  lopped  for 
camel' fodder,  but  other  animals  do  not  eat  them. 

lbs. 

P    942.    Multdn  (with  heartwood)  (Baden- Powell)         .        .        .        .54 

P  1382.    Sind  (no  heartwood) 38 

Nordlinger's  Sections,  vol.  10  (Tab.  X.  4). 
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3.  AZIMA,  Lamk. 

Two  species,  erect  or  rambling  thorny  shrubs.  A.  mrmentosa,  Benth. ;  Fl.  Br.  Ind. 
iii.  620,  is  an  erect  shrub  of  Upper  Burma  extending  thence  as  far  south  as  Prome.  It 
is  ptobably,  as  suggested  by  Collett  and  Hemsley  (Joum.  Linn.  Soc,  xxviii.  85),  the 
species  described  in  Eurz  For.  Fi.  ii.  161,  as  A.  tetracantha, 

1.  A.  tetraeantha,  Lamk.;  Fl.  Br.  Ind.  iii.  620;  Talbot  Bomb.  List  128; 
Trimeu  Fl.  Ceyl.  iii.  121.  Monetia  barleriorides,  L*Her. ;  Roxb.  Fl.  lud.  iii.  765. 
Vern.  Tnkantarjuti^  Beng. ;  Kanta-gur-kamai,  Hind. ;  Telia  upi,  Tel. ;  Sukkaput, 
kandoLiy  Mar. ;  lyanku,  ichanku.  Tarn. ;  Katuniyaday  wel-dehiy  Cingh. 

A  straggling  thorny  shrub.  Bark  light  brown,  rough.  Wood 
white,  soft,  consisting  of  concentric  layers  in  which  the  pores,  sur- 
rounded by  white  loose  tissue,  are  alternately  scanty  and  many.  Pores 
small  to  moderate-sized.     MedvUary  rays  white,  broad. 

Orissa,  the  Gircars  and  Deccan,  common  all  down  the  Coromandel  coast;  dry 
region  of  Ceylon. 

A  good  hedge-plant.  The  leaves  and  bark  are  used  in  native  medicine,  for  various 
diseases.    The  white  berries  are  eaten. 

C  3785.    Berhampore,  Ganjam  (Gamble). 

Order  LXXII.    APOCTNACEiE. 

A  large  Order  containing  37  Indian  woody  genera,  most  of  which  are  of  comparatively 
little  importance  in  Forest  Economy.  A  few  genera,  however,  produce  trees,  such  as 
Ahtonia^  Bolarrhena,  Wrightia,  all  with  white  soft  woods  used  for  carvings  and 
turnery.  Cerbera  and  Ochrosia  are  important  constituents  of  the  tidal  forests.  Carisaa 
gives  thorny  bushes  with  hard  wood,  common  in  the  dry  regions  and  bearing  edible 
fruits.  AllamancUiy  Thevetia  and  Plumeria  afford  handsome  garden  plants.  Most  of 
the  rest  are  climbers,  some,  like  Beaumontia,  of  very  large  size ;  and  some  affording 
caoutchouc  of  variable  quality.  The  members  of  the  Order  mostly  have  opposite 
leaves  and  milky  juice,  and  some  of  them  are  poisonous.  To  this  Order  belong  the 
species  of  Landolphia  known  as  "  Accra  Rubber  "  plants,  the  '*  Lagos  rubber  "  plimt, 
Funtumia  elastica,  Stapf,  the  species  of  Kickxia  and  perhaps  other  India-rubber 
producing  plants  of  importance. 

The  genera  belong  to  three  Tribes,  viz. — 

Tribe  I.  Carisseas  ....    Allamanda,  Willoughbeia,  Ghilocarpns, 

Melodinus,  Winchia,  Carissa. 

„    II.  PlumeriesB         .        .  Rauwolfia,  Alyxia,  Hunteria,  Thevetia, 

1  Cerbera,  Ochrosia,  Eopsia,  Rhazya, 

Plumeria,  Ellertonia,  Alstonia,  Ho- 
larrhena,  Tabemttmontana,  Par- 
sonsia. 

„  III.  EchitideJB  ....    Vallaris,  Pottsia,  Wrightia,  Nerium, 

Strophanthus,  Urceoia,  Parameria, 
Beaumontia,  Chonemorpha,  Ecdysan- 
thera,  Aganosma,  Epigynum,  Rhyn- 
chodia,  Trachelospermum,  Anoden- 
dron,  Ichnocarpus,  Micrechites. 

Wood  white,  soft  to  hard,  even-grained,  rarely  with  heartwood. 
Pm^es  small  or  very  small  (larger  in  climbers),  scanty,  in  short  or  long 
radial  groups.  Medullary  rays  very  fine,  very  numerous.  Occasional 
light  concentric  lines  as  in  Alstonia, 

Tribe  L     CABISSEJ!. 
1.  ALLAMANDA,  Linn. 

/.  A.  eathartiea,  Linn. ;  Kutz  "For.  ¥\.  \\.\^-,  Tum^Yv  FL  Ceyl.  iii.  124    Vern. 
Wal-nik-attanay  Cingh. 
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An  evergreen  straggling  shrub.  Wood  soft,  light  brown.  Pores 
small^  in  long  radial  strings,  sometimes  interrupted  ;  the  annual  rings 
marked  by  a  belt  of  somewhat  larger  ones.  Medvllary  rays  very  fine 
to  fine,  rather  variable  in  width,  many  regular  very  fine  ones  alter- 
nating with  few  fine. 

Cultivated  in  gardens  and  often  found  run  wild ;  originally  from  America.  Tidal 
backwaters  of  the  West  Coast  (Bedd.);  low  country  of  Ceylon  (Trimen);  village 
shrubberies  in  Burma  (Kurz). 

Nordlinger's  Sections,  vol.  8. 

2.  WILLOUGHBEIA,  Roxb. 

Two  species.  W.ceylanica,  Thw.;  PL  Br.  Ind.  iii.  624;  Bedd.  Fl.  Sylv.  clvi.; 
Trimen  FL  Ceyl.  iiL  123 ;  Vem.  Kiri-tuel,  Cingb.,  is  a  large  woody  climber  of  the 
moist  forests  of  Ceylon  up  to  4000  ft,  giving  a  kind  of  caoutchouc  of  no  use  as  india- 
rubber,  and  locally  employed  only  as  a  sort  of  birdlime  to  catch  insects  in  paddy-fields. 
It  has  also  an  edible  fruit. 

1.  W.  edulls,  Roxb.  PL  Ind.  ii.  67;  Fl.  Br.  Ind.  iii.  623;  Kurz  For.  FL  ii.  165. 
W.  mctrtahonica,  Wall. ;  Kurz  For.  Fl.  ii.  165.  Vem.  LuH-am,  Beng. ;  Thitchauknw^ , 
icUaing-no^  Burm. 

A  large  climbing  shrub.  Bark  dark  brown,  J  in,  thick,  wrinkled 
in  longitudinal  folds.  Wood  yellow,  soft,  porous.  Pores  large  and 
very  large,  thick- walled,  in  radial  or  oblique  lines.  MedvMary  rays 
fine,  not  numerous,  indistinct,  bent  round  the  pores. 

Assam,  Eastern  Bengal,  Chittagong  and  Burma. 

The  fruit  is  edible.  Kurz  says  the  plant  gives  an  inferior  kind  of  caoutchouc,  and 
Roxburgh  that  it  yields  "a  viscid  juice,  which,  by  exposure  to  the  open  ur,  is  changed 
'  into  an  indifferent  kind  of  elastic  rubber." 

Chittagong — Kew  Museum  (J.  D.  Hooker). 

3.  CHILOCARPUS,  Blume.  C.  atro-vxHdis,  Bl. ;  Fi.  Br.  Ind.  iii.  626  (C.  mala- 
baricuSy  Bedd.  Fl.  Sylv.  civ.,  Winchta  atro-viridis,  Kurz  For.  Fi.  ii.  170),  is  a  large 
evergreen  climbing  shrub  of  Tenasserim  as  well  as  of  the  moist  forests  of  South  Kanara 
and  Malabar,  where  it  is  common  on  the  Carcoor  Grhit  at  2000  ft.  (Bedd.). 

4.  MELODINUS,  Forst  Two  species.  M.  monogynus,  Roxb.  Fl.  Ind.  ii.  56 ; 
Fl.  Br.  Ind.  iii.  629,  is  a  tall  milky  climber  of  the  Sikkim  Himalaya,  Assam,  the 
Khasia  Hills  and  Sylhet.  M,  khanianvs^  Hook,  f.,  occurs  in  the  Khasia  Hills  at 
5-7000  ft. 

5.  WINCHIA,  A.  DC.  W.  calophylla,  A.  DC ;  Fl.  Br.  Ind.  iii.  630 ;  Kurz  For. 
Fl.  iL  170,  is  an  evergreen  shrub  of  Martaban,  apparently  scandent. 

6.  CARISSA,  Linn. 

Five  species  of  thorny  shrubs,  three  of  which  are  erect  and  two  climbing.  The 
three  erect  species  are  variable  and  difficult  to  distinguish.  C,  paucinerina,  A.  DC ; 
FL  Br.  Ind.  iii.  631  (C  Carandas,  y&t.  paucinervia ;  Bedd.  Fl.  Sylv.  clvii.),  is  a  thorny 
shrub  of  the  Nilgiri  Hills,  recognized  by  its  narrower  acute  leaves.  C,  suavissima^ 
Bedd. ;  Fl.  Br.  Ind.  iii.  632,  is  a  climber  of  the  hills  of  Madura. 

1.  C.  Carandas,  Linn. ;  FI.  Br.  Ind.  iii.  630 ;  Roxb.  Fl.  Ind.  i.  687 ;  Bedd.  Fl. 
Sylv.  clvi. ;  Brandis  For.  Fl.  320 ;  Kurz  For.  Fl.  ii.  169 ;  Talbot  Bomb.  List  129 : 
Trimen  Fl.  Ceyl.  iii.  124.     Vern.  Karaunda,  karaun,  karunda,  karinda,  gannga, 
timukhiaf  gotJu),  Hind. ;  Kurumchay  kurumia,  haincki,  Beng. ;  Kcdivi^  kaili^  kalikax^ 
Tel. ;  Karekai,  heggarjige,  Kan.;  Kalaaha,  perunkila^  Tam.\   Katnoand^  "KaTiwrvda, 
Bombay;  Kenda  kert,  kerendo  kidi,  Uriya ;  Kan^  Burm.  •,  Mahalcaramba, ^v\i^. 
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A  large  shrub  or  small  tree.  Bark  yellowish-brown,  peeling  off  in 
square  flakes.  Wood  white  ;  heartwood  irregular  greyish-  or  orange- 
yellow,  streaked,  hard,  smooth,  close-grained.  Pores  small,  irregularly 
distributed.    Medullary  rays  fine,  short,  numerous. 

Dry  forests  in  Oudh,  Grorakhpur,  Bengal,  South  India,  the  Konkan  and  Kanara ; 
also  in  Burma  and  Ceylon :  often  cultivated. 

The  wood  is  used  as  fuel,  and  spoons  and  combs  are  made  of  it,  especially  at 
Udayagiri  in  Nellore,  equally  with  that  of  C,  spinarum,  which  is  similar.  The  thorny 
branches  are  used  for  fencing.  The  fruit  is  excellent,  especially  for  making  tarts  and 
preserves. 

D  4159.  Pidugurdla,  Palndd,  Kistna  (Gktmble).  I  believe  this  to  be  correctly 
identified  ;  my  Orissa  specimens  seem  all  to  belong  to  0,  spinurum. 

2.  C.  spinarum,  A.  DC ;  Fl.  Br.  Ind.  iii.  631 ;  Talbot  Bomb.  List  129 ;  Trimeii 
Fl.  Ceyl.  iii.  125.  C.  diffusa,  Roxb.  Fl.  Ind.  i.  689 ;  Bedd.  Fl.  Sylv.  clvii. ;  Brandis 
For.  Fl.  321 ;  Kurz  For.  Fl.  ii.  169.  Chirsutay  Roth ;  Kurz  For.  Fl.  ii.  169.  Vem. 
Garaunda,  gama,  Kashmir ;  Karaunda,  Hind. ;  Odn,  gama,  garinda,  Punjab ;  San 
harunda,  anka  koli,  Uriya ;  Kolongda,  Koderma ;  Wakoilu,  kalikai,  Tel. ;  Karatodn, 
Sonthal ;  Kanuwdrif  Oraon  ;  Chirukila,  kilatti,  Tarn. ;  Bin-karambaj  Cingh. 

A  small  thorny  evergreen  shrub.  Bark  thin,  light  yellowish-grey, 
fibrous.  Wood  hard,  smooth,  close-grained,  sapwood  white,  heartwood 
irregular,  grey  or  brown  or  orange-brown,  or  even  black,  streaked. 
Annual  rings  marked  by  an  interrupted  line  of  small  pores,  pores  in 
the  rest  of  the  wood  small  and  very  small,  rather  scanty.  Medullary 
rays  very  fine,  very  numerous. 

Dry  country  throughout  India :  in  the  Himalaya  from  Kashmir  and  the  Punjab 
eastwards  to  Sikkim,  where  it  is  only  found  on  dry  aspects  on  the  outer  hills  of 
Sivoke ;  thence  southwards,  especially  in  the  Circars,  Deccan  and  Carnatic ;  dry  region 
of  Ceylon  ;  Upper  Burma ;  coast  of  South  Andaman  (Kurz). 

A  well-known  and  rather  important  forest  bush  :  in  spite  of  its  being  greedily  eaten 
by  sheep  and  goats  it  persists  on  the  poorest,  rockiest  of  soils,  and  is  an  important 
element  in  any  attempt  to  rea£forest  such  lands.    It  is  often  gregarious,  **  here  and 

*  there  forming  underwood  in  forests  of  bamboo  in  the  Siwalik  tract,  of  Ptnus  longifolia 

*  in  KaDgra,  of  teak  in  Saugor  "  (Brandis),  and  very  common  on  the  laterite  hills  of  the 
Circars  and  Carnatic.  The  wood  is  used,  with  that  of  C,  Carandas,  for  turniog  articles 
such  as  the  carved  spoons  of  Udayagiri  in  Nellore ;  it  closely  resembles  boxwood  and  is 
made  into  combs.  J.  L.  Stewart  says  the  old  wood  is  used  as  a  medicine.  It  is  ao 
excellent  fuel.  The  thorny  branches  are  very  largely  used  for  fencing  fields,  and  the 
fruit  is  eaten  and  makes  good  tarts.    The  growth  is  slow,  8  to  lo  rings  per  inch  of 

radius. 

Ibfl 

P    112.    Bhajji,  Simla,  4000  ft — 

0  4938.     Saharanpur  Siwaliks  (Gradon) 56 

C3649.    Itkuri,  Hazaribagh  (Gamble) — 

C  3511,  3518,  3569.    Khurdha  Forests,  Orissa  (Gamble)         .        .        .    — 

3.  C.  macrophylla,  Wall.;  FJ.  Br.  Ind.  iii.  631;  Talbot  Bomb.  List  129. 
€.  Dalzelliiy  Bedd.  Fl.  Sylv.  clvii. 

A  large  erect  or  climbing  shrub  with  long  strong  recurved  thorns. 
Bark  brown,  rough,  peeling  off  in  small  flakes.  Wood  white,  soft. 
Pores  moderate-sized,  evenly  distributed.  Medullary  rays  very  fine, 
numerous. 

Evergreen  forests  of  the  Western  Coast  from  the  Konkan  southwards  to  Tinne- 
velly,  abundant  about  Carwar,  Coorg  and  the  Nilgiris. 

The  Fl.  Br.  Ind.,  Beddome  and  Talbot  all  speak  of  this  as  erect,  Beddome  even 

speaks  of  it  as  a  small  tree,  but  on  the  Nilgiris  I  have  only  seen  it  straggling  or  climbing. 

It  is  possible  that  my  plant  may  be  C.  suavimma,  Bedd. ;  Fl.  Br.  Ind.  iii.  632 ;  Talbot 

Bomb,  List  130,  which  Talbot  conaidera  oiA^  ^  nmV^I^  oC  C  inacrophylla,  but  the 

Nilgiri  plant  has  long,  strong  curved  t\ioTiia,  liol "  -^^x^  «m^  «^\\i^«^''  ^^si  C  wjowUs^wa 
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is  said  to  possess.  The  fruit  is  edible,  said  to  be  superior  to  that  of  C.  Carandas 
(Bedd.);  and  the  milky  juice  gives  a  sort  of  caoutchouc^  but  only  in  very  small 
quantities. 

W  3817.    Coonoor,  Nilgiris,  6000  ft.  (Gamble). 

Tribe  II.    PLUMEBIEJ!. 

7.  RAUWOLFIA,  Linn.  About  seven  species,  small  shrubs,  only  two  of  which 
are  noticeable.  R.  serpentina,  Benth. ;  Fl.  Br.  Tnd.  iii.  632 ;  Kurz  For.  Fl.  ii.  171 ; 
Gamble  Daij.  List  55;  Talbot  Bomb.  List  130;  Trimen  Fl.  Ceyl.  iii.  126  (Ophioxylon 
serpentinum,  Wmd. ',  Roxb.  Fl.  Ind.  i.  694;  Bedd.  Fl.  Sylv.  clvi.);  Vern.  Chandra^ 
Beng. ;  Patalgani,  TeL ;  Harkiy  hadaki.  Mar. ;  Eka-weriya,  rdt-ekatueriya,  Cingh., 
is  a  small  shrub  of  the  undergrowth  of  Indian  forests  and  in  savannahs  from  the 
Dehra  Ddn  eastwards  and  southwards.  B,  densiflora,  Benth. ;  Fl.  Br.  Ind.  iii.  633 ; 
Talbot  Bomb.  List  J.30;  Trimen  FJ.  Ceyl.  iii,  126  {Ophioxylon  densiflorum,  Wall.; 
Bedd.  Fl.  Sylv.  clvi.),  is  a  rather  large  shrub  of  the  forest  undergrowth  in  the  Kbasia 
Hills  and  in  the  hills  of  South  India  and  Ceylon.  R.  canescens,  Linn,  is  a  West  Indian 
shrub  cultivated  in  Indian  gardens  and  often  found  run  wild,  as  at  Madras. 

8.  ALYXIA,  Br.  About  six  species,  shrubs  or  climbers  of  no  importance.  A, 
gracUUy  Benth. ;  Fl.  Br.  Ind.  iii.  634,  is  a  climbing  shrub  of  the  Darjeeling  Terai  and 
the  Khasia  Hills.  A.  ceylanica,  Wight ;  Fl.  Br.  Ind.  iii.  636  ;  Trimen  Fl.  Ceyl.  iii.  127, 
is  a  shrub  of  the  moist  low  country  of  Ceylon.  A.  stellata,  Roem.  and  Sch. ;  Fl.  Br. 
Ind.  iii.  636  (Gynopogon  stellatum,  Labill. ;  Eurz  For.  Fl.  ii.  176),  is  a  climbing  shrub 
of  the  rocky  shores  of  Tenasserim  and  the  Andamans. 

9.  HUNTERIA,  Roxb. 

1.  H.  corymbosa,  Roxb.  Fl.  Ind.  i.  695 ;  Fl.  Br.  Ind.  iii.  637 ;  Trimen  FL  Ceyl. 
iii.  128.  H,  zeylanicaj  Retz  ;  Bedd.  FL  Sylv.  t.  265.  H.  Roxburghianay  Wight ;  Bedd. 
PL  Sylv.  clviii.     Oynopogon  lanceolatum,  Eurz  For.  Fl.  ii.  177.     Vern.  Mediya^  Cingh. 

A  small  tree.    Bark  li^ht  brown,  thin,  smooth  except  for  occasional 

irregular  excrescences.     Wood  brownish-yellow,  very  hard,  close-  and 

even-grained.  Pores  small,  numerous,  regularly  distributed.  Medullary 

rays  fine  and  very  fine,  numerous. 

Eastern  coast  of  the  Camatic ;  Tavoy  in  Burma ;  moist  low  country  of  Ceylon. 
The  leaves  are  used  to  apply  to  wounds.    The  wood  has  been  used  in  Ceylon  for 
wood-engraving. 

Ceylon — Kew  Museum  (W.  Ferguson). 

10.  THEVETIA,  Linn. 

L  T.  nerilfolla,  Juss.;  Kurz  For.  Fl.  ii.  168.  Yellow  Oleander.  Vern.  Zard 
kunel,  pila  kan4r,  Hind. ;  Kolkaphul,  Beng. ;  Payaunghan^  Burm. 

A  large  shrub  or  small  tree.  Bark  thin,  greyish-brown,  shining. 
Wood  grey,  moderately  hard.  Pores  very  small  and  small,  numerous. 
MeduUa/ry  rays  very  fine,  very  numerous,  the  distance  between  them 
less  than  the  transverse  diameter  of  the  pores. 

Cultivated  in  gardens  everywhere  in  the  plains  of  India  and  in  Burma  and  Ceylon, 
one  of  the  most  common  of  garden  plants,  and  often  found  rim  wild ;  native  of  the 
W.  Indies. 

This  exceedingly  common  garden  plant  is  at  once  recognized  by  its  narrow  leaves 
and  yellow  flowers,  and  it  is  curious  that  it  should  not  be  mentioned  by  Boxburgh, 
Brandis,  Talbot  or  Trimen,  all  of  whom  mention  other  introduced  plants  which  are  by 
no  means  so  common.  The  milky  juice  of  the  tree  is  highly  poisonous,  and  the  bark  is 
occasionally  used  as  a  febrifuge,  but  must  be  employed  with  caution.  The  seeds  give 
a  bright  yellow  oil,  which  bums  well  without  much  smoke,  and  is  \i&^  m  \si<^v£\si^« 
The  tree  is  very  easily  propagated,  and  can  be  grown  as  a  \iedg<^i^\«xiVi. 

C  3496.    Chaibassa,  Cbota  N^pore  (Gamble). 

"2.  \ 
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11.  CERBERA,  Linn. 

2.  C.  Odollam,  Gaertn. ;  Fl.  Br.  Ind.  iii.  638 ;  Roxb.  FI.  Ind.  i.  692 ;  Bedd.  PL 
Sylv.  clvii.;  Brandis  For.  Fl.  322;  Kurz  For.  Fl.  ii.  171;  Talbot  Bomb.  List  130; 
Trimen  Fl.  Oeyl.  iii.  128.  Vern.  Dahur,  dhaJcur,  Beng. ;  Odolam,  sukanu^  Mar. ;  Kada 
mdj  hat  arali^  Tarn. ;  Othalam^  Mai. ;  Oon-kadurUf  Cingb. ;  Kalwa,  Burm. 

A  moderate-sized  evergreen  tree.  Wood  grey,  very  soft,  spongy. 
Annvxd  rimgs  marked  by  a  sharp  line.  Pores  small,  in  short  radial 
lines.    MeduUa/ry  ray  a  indistinct. 

Coast  forests  of  India,  Ceylon  and  Burma,  very  common. 

Growth  fast,  5  to  7  rings  per  inch  of  radius.  The  wood  is  only  occasionally  used 
for  firewood.    The  seeds  give  an  oil  which  is  used  for  burning. 

lbs. 

E  400.    Sundarbans  (Richardson) 21 

12.  OOHROSIA,  Juss.  0.  horhonioa,  Gmel. ;  Fl.  Br.  Ind.  iii.  638 ;  Bedd.  Fl.  Sylv. 
olviii. ;  Trimen  Fl.  Ceyl.  iii.  129,  t.  60  (0.  Bolubris,  Bl. ;  Kurz  For.  Fl.  ii.  172) ;  Vern. 
MudthkaduriAf  Cingh.,  is  a  moderate-sized  evergreen  tree  of  the  tidal  forests  of  South 
India,  Ceylon  and  the  Andaman  Islands.  It  is  very  like  Cerhera  Odollamj  and  the  large 
fruits,  "  especially  when  the  outer  skin  is  removed  and  the  stringy  endocarp  only  is 
'  seen,  are  not  distinguishable  from  those  of  that  species  "  (Prain),  but  the  small  flowers 
and  opposite  leaves  at  once  separate  it  when  seen  growing.  Trimen  says  it  is  a  more 
decidedly  maritime  species  than  C,  Odollam,  and  that  it  is  full  of  thick  milky  juice 
which  is  extremely  viscid. 

The  wood  of  a  specimen  from  B^union  in  the  Kew  Museum  has:  wood  yellow, 
moderately  hard,  even-grained ;  pores  small,  regularly  distributed ;  medullary  rays 
moderately  broad,  not  numerous,  indistinct. 

13.  KOPSIA,  Blume. 

1.  K.  fPUtieosa,  A.  DC ;  Fl.  Br.  Ind.  iii.  639.  Cerhera  fruticosa,  Roxb.  Fl.  Ind. 
i,  691.     Calpicarpum Boocburghiif  G.  Don;  Kurz  For.  Fl.  ii.  178.    Vern.  Salat,  Burm. 

A  large  evergreen  shrub.  Wood  white,  soft,  even-grained.  Pores 
smaUy  scanty,  subdivided  or  in  short  radial  strings.  Medullary  rays 
fine,  numerous,  regular. 

Tropical  forests  of  Burma ;  often  planted  in  Indian  gardens. 
Singapore — Kew  Museum  (Ridley). 

14.  RHAZYA,  Dene.  B.  stricta,  Dene. ;  Fl.  Br.  Ind.  iii.  640 ;  Brandis  For.  Fl.  322  ; 
Talbot  Bomb.  List  131 ;  Yem.  Setvar,  sihar^  ishwargy  Sind ;  Vargalumi  Pushtu ;  Oan" 
deray  Trans-Indus ;  Venay  Salt  Raoge,  is  a  small  glabrous  stout  shrub  of  the  plains 
country  of  Sind,  the  trans-Indus  Districts,  Baluchistan  and  Afghanistan.  The  leaves 
are  given  as  fodder  to  goats,  after  they  have  been  steeped  in  water  for  some  days  to 
remove  the  bitterness ;  and  the  fruit  and  leaves  are  used  in  native  medicine.  The  wood 
is  used  for  fuel.  The  dried  fruit  is  employed  in  Baluchistan  as  a  rennet  to  coagulate  milk. 

15.  PLUMERIA,  Linn. 

Introduced  trees.  P.  albaj  Jacq.  is  common  in  gardens  and  near  temples  about  the 
older  towns  of  India,  as  at  Madras,  and  is  reco^^nized  by  its  thick  reticulate  leaves  and 
large  white  flowers.  P.  rubral  Linn,  of  the  West  Indies  gives  the  perfume  known  as 
"  Frangipani." 

1.  P.  aeutifolia,  Poiret ;  Fl.  Br.  Ind.  iii.  641 ;  Brandis  For.  Fl.  323 ;  Kurz  For. 
Fl.  ii.  179 ;  Gamble  Darj.  List  55 ;  Talbot  Bomb.  List  131 ;  Trimen  Fl.  Ceyl.  iii.  130. 
P.  acuminata,  Roxb.  Fl.  Ind.  ii.  20.  The  Pagoda  tree,  or  Temple  tree.  Vern.  Otd  achin, 
golainchi,  chameli.  Hind. ;  Khair  cJiampa,  son  champa,  Bombay ;  Champa  pungdr, 
Gk)ndi ;  OuHjhar^  Sonthal ;  Chin  champa,  Monghyr ;  Kanagala,  Kan. ;  Kuppa^larie, 
Taw. ;  Alariya,  Cingh. ;  TaySk  saga^  Burm. 

A  Beahy  deciduous  small  tree.     Baric  MJdas^  V\^ihi  ^tsv^q^Jcl  outer 
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layer,  grey,  shining,  exfoliating  in  small  flakea  Wood  yellowish- 
white,  soft.  Pores  small,  in  short  radial  groups,  rather  scanty. 
MedvMary  rays  fine,  numerous. 

Cultivated  throughout  India,  Burma  and  Ceylon :  native  country  unknown  (see 
Brandts,  Trimen,  etc.). 

A  very  common  and  conspicuous  garden  plant,  frequently  met  with  about  temples. 
It  very  rarely  fruits,  but  is  easily  propagated  by  cuttings.  Attempts  have  been  made, 
but  unsuccessfully,  to  make  caoutchouc  of  the  milk.  The  flowers,  which  are  white  out- 
side, pale  yellow  within,  are  very  fragrant  and  are  made  into  garlands.  Graham  Anderson 
says  the  wood  is  good  for  native  drums,  otherwise  I  have  never  heard  of  its  use  for  any 

purpose,  but  it  is  by  no  means  very  bad. 

Ibe. 
0  4521.    Dehra  Dun  (Gamble) 37 

16.  ELLERTONIA,  Wight.  K  Bheedii,  Wight ;  Fl.  Br.  Ind.  iii.  641 ;  Talbot 
Bomb.  List  131,  is  a  climbing  shrub  of  the  Western  Ghdts. 

17.  ALSTONIA,  Br. 

Three  or  four  species.  A.  venenata,  Br. ;  Fl.  Br.  Ind.  iii.  642 ;  Bedd.  Fl.  Sylv.  olz. ; 
Talbot  Bomb.  List  131,  is  a  handsome  shrub  of  the  forests  of  South  India,  in  North 
Eanara,  the  eastera  slopes  of  the  Nilgiris  at  3-5000  ft.  and  elsewhere.  It  is  very  close 
to  A.  neriifolia,  Don.  A.  Kurzii,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  643  {A.  spectctbiliSf  Kurz 
For.  Fl.  ii.  183),  is  a  large  evergreen  tree  of  the  Andaman  Islands,  reaching  100  ft.  in 
height  and  a  girth  of  6  to  7  ft,  but  very  closely  allied  to  A,  acholaris, 

1.  A.  seholaris,  Br.;  PI.  Br.  Ind.  iii.  642;  Bedd.  Fl.  Sylv.  t.  242;  Brandis  For. 
Fl.  325;  Kurz  For.  Fl.  ii.  183;  Gamble  Darj.  List  55;  Talbot  Bomb.  List  131; 
Trimen  Fl.  Ceyl.  iii.  133.  Yern.  Chatwan,  chatinn,  Beng. ;  SatiHn,  chatiun,  satwin, 
9ain%  Hind. ;  Lationj^  Kumaon ;  Chatiwan,  Nep. ;  Furho,  Lepcha ;  Satidna,  Ass. ; 
ChhoUidna,  Uriya ;  Chhatni,  Sonthal ;  Chhatin,  Mai  Pahari ;  Ohatni,  homudu,  E61 ; 
C?U)cknia,  Ehond ;  Satwin,  saptapami.  Mar. ;  Sattni,  Cachar ;  Fala,  wodrase,  eUlaip- 
pdlai,  mukampaleif  Tam. ;  Eda-hda,  palagaruda,  Tel. ;  Mukampala,  elila-pala^  ho- 
dapaloy  Mai. ;  JanthaUa,  mudhol,  kodaley  ^n. ;  Rukattana,  Cingh. ;  Chaile,  chalain^ 
Magh ;  Taungm^kf  taungsaga^  lettSkj  Burm. 

A  large  evergreen  tree.  Bark  dark  grey,  somewhat  rough,  lenti- 
cellate.  Wood  white,  soft,  even-grained,  seasons  badly,  and  soon  gets 
mouldy  and  discoloured  if  allowed  to  season  in  log.  Pores  moderate- 
sized,  oval,  subdivided,  ringed,  scanty.  Medullary  rays  fine,  wavy, 
irregularly  distributed,  with  numerous  intermediate  extremely  fine 
rays.    Numerous,  fine,  wavy  concentric  lines  at  unequal  distances. 

Throughout  the  moister  regions  of  India,  but  nowhere  very  common :  sub-Himalayan 
tract  from  the  Jumna  eastwards,  ascending  to  3000  ft. ;  Eastern  Bengal  and  Assam ; 
deciduous  forests  of  Burma,  extending  north  to  Myitkyina;  Western  and  Southern 
India ;  low  country  of  Ceylon. 

A  handsome  tree  with  whorled  branches  and  smooth,  shining,  milky,  parallel-veined 
leaves. 

Weight  28  lbs.  per  cubic  foot ;  Brandis  gives  40  lbs.,  and  Kyd  (Echites  seholaris) 
40-5  lbs.  and  P  =  710.  Bourdillon  gives  W  =  27  lbs.  P  =  416.  The  wood  is  not 
durable,  but  is  easily  worked ;  it  is  used  for  boxes,  furniture,  scabbards,  coffins  and 
other  purposes,  and  is  made  into  blackboards  in  Burma.  It  is  used  occasionally  in  Dar- 
jeeling,  Assam  and  Cachar  for  tea-boxes.  The  wood  and  bark  are  bitter ;  the  latter  is 
used  as  a  tonic,  anthelmintic  and  antiperiodic. 

IlM. 

O4809.    Bidhalna  Forest,  Dehra  Ddn  (Gamble) 28 

0  4208.    Ganjam  Forests  (Gamble) 29 

E    577.    Khookloong  Forest,  Daijeeling  Terai  (Manson)        ...    28 

E    718.     Chittagong  (Chester) 28 

E  1270.    Lakhimpur,  Assam  (G.  Mann) ^\ 

W  863.    South  Kanara  (Cherry) ^^ 

No.  75,  Ceylon  Collection  (oid),  No.  121  (new) '^^ 

Nordlingefa  Sections,  vol.  10  (Tab.  X.  5). 
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2.  A.]ieri]fo]ia,IXia;  FLBr.lDd.iiL642;  GainUe  Dazj.  Lisi  55.  Yern.  Cia^m, 
Nep. ;  Purbo,  LepcIuL 

A  shrab.  Bark  ihin,  light  brown,  somewhat  corky.  Wood  white, 
moderately  hard,  even-grained.  Ponres  small,  in  long  radial  lines. 
Medullary  rays  of  two  kinds,  many  very  fine  and  occasional  broader 
ones  whidi  are  very  short.  Annual  riih^  marked  by  a  line  of  p<»es 
and  a  band  of  pale  tissue. 

Eaitem  Himmlaym  in  Sikkim  and  Bhutan ;  Northern  Circars. 
I  have  been  in  dcmbi  aboat  this  specimen ;  it  has  the  leaTes  of  A,  nerii/oiia  and  the 
frnii  of  A.  venemaiay  bat  seems  to  be  nearer  the  former  <hi  the  whole. 

C  3835.    Sorada  Forest,  Gaojam  (Gamble). 

18.  HOLARRHENA,  Br. 

1.  BL  antidysenteriea,  WalL ;  FL  Br.Ind.  uL  644;  Bedd.  Fl.  Sylv.  clx. ;  Brandis 
For.  FL  326,  t.  40;  Karz  For.  FL  iL  182;  Gamble  Darj.  List  55;  Talbot  BomK 
List  132.  H.  Codagoy  G.  Don ;  Korz  For.  FL  iL  181.  Vem.  Karra^  kaura,  hyra,  kmnty 
JmoTj  hariy  kartkiy  dkudiy  Hind. ;  KcTy  Kashmir;  Kogary  kiarrij  Pb. ;  Kuralj  Komaaa; 
Kaekrij  Oodh ;  jSomota,  girehi^  Good! ;  Kwrakai,  Knrlra ;  Ankkritij  Bhil ;  DAowdb, 
Gnz. ;  Kirra,  Tcarmgiy  Nep. ;  DudhaHij  dudhkuriy  Mechi ;  Dudcory,  Ass. ;  Madmemdi, 
Giro;  PatnUkmnmnj  pita  karwoy  khertooj  Urija;  Douia,  ihira,  indrajauy  Bombay; 
KarjUy  Jeypore;  Dmdkiari,  Berar;  Dudi,  kttral^atto,  Melgbit;  KorhortOy  Oraoo; 
Kurehi^  Bhnmij  ;  Kwria,  Kharwar ;  ffdi^  Sontlial ;  Kurdu,  Mai  Pahari ;  Towa^  kmii, 
Kol;  Fardaii,  Ehond;  Fed,  Koya;  Faloj  Beddi;  Vepaliy  kodagapaiei.  Tarn.;  FaLa, 
hodagoy  TeL ;  Kurra,  Mar. ;  Lettokkyiy  leUokiieimy  Barm. 

A  small  deciduons  tree.  Bark  i  in.  thick,  brown,  rough,  exfoliatii^ 
in  small  irr^olar  flakes.  Wood  white,  soft,  even-grained.  Annual 
rings  marked  by  a  fisdnt  line.  Pores  small,  nnmerons,  grouped  in 
radiial  lines.  Medullary  rays  fine,  very  numerous.  Cellular  tissae 
loose. 

Throughout  India  and  Burma,  ascending  in  the  Lower  Himalaya  to  3500  ft,  and  to 
a  similar  altitude  oo  the  hills  of  S.  India. 

One  of  the  most  universally  widespread  of  Indian  Forest  trees,  and  syliiculturally 
important  as  an  associate  of  S61  in  Northern  and  Central  India  and  of  Eng  in  Burma, 
and  as  being  both  one  of  the  last  trees  to  disappear  in  denuded  forests  and  oa^  of  the 
first  to  come  up  on  waste  lands.  This  is  probably  due  to  its  flowering  regulariy  even  as 
a  bush  or  coppice  clump,  to  its  prodaciDg  much  seed,  which  often  does  not  get  dispersed 
until  after  the  fire-season,  and  to  its  loiYes  bdng  distasteful  to  cattle  and  goat&  It 
appears  also  regulariy  in  open  grass  lands,  and  is  a  great  help  in  reclothing  those  lands 
under  protecti<m  from  fire,  and  so  paving  the  way  to  the  appearance  and  growth  of  more 
valuable  but  more  tender  and  slower-growing  species.  It  coppices  abundantly,  the 
shoots,  even  from  burnt  stools,  growing  very  strong  and  quickly. 

Growth  moderate,  7  to  8  rings  per  inch  of  radias.    The  weight  and  transverse 

strength  of  the  wood  have  been  determined  by  the  following  experiments : — 

Wdgfai 
inlbo.  p. 

Eyd  (1831)  in  Assam,  with  bars  (  (H.  arUidysent&rica)      .        .     47  417 

2  ft.  X  1  in.  X  1  in.,  found  \  (H.  pvbeseent)       .        .        .34  523 

Skinner  (1862)  in  South  India,  No.  134,  found  .        ...    38  562 

The  specimens  here  enumerated  give  an  average  of  38  to  39  lbs.,  and  40  lbs.  per  cubic 
foot  may  be  taken  as  a  mean  average. 

The  wood  is  largely  used  for  carvings,  especially  in  Saharanpur  and  Bijnor  DLstricts, 

where  tables,  picture-frames,  paper-knives,  toys,  spoons,  forks,  plates,  and  many  other 

similar  articles  are  made  of  it ;  in  Assam  for  furniture ;  in  South  India  for  turning. 

The  bark,  leaves,  fruits  and  seeds  are  used  medicinally,  the  bark  as  a  tonic  and  febrifuge 

and  in  dysentery.    Hamilton,  in  Aikin^s  List  of  Wallich's  specimens,  says  beads  are 

made  of  the  wood  in  Assam  to  be  worn  round  the  neck  as  a  medicine.    Brandis  says  the 

brsLDcbea  are  used  for  fodder  or  litter,  Wt  1  Wre  Ti&\er^\Xi^\.  \  cajiL  t^iaember,  seen  them 

cat  for  fodder,  and  my  impression  is  that  tihe  \ea^e&  ai«  ^Ss^i^«^ Vs  ^aX.\\«  %sA  ^siXa. 
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11m. 

0  4426.    Dehra  Dtin  Foreste  (Qrenfell) 48 

0    258,263.    Garhwal  (1868) 33  and  34 

0  3083.    Gonda,  Oudh — 

C  2801.    Melghdt,  Berar  (Brandis) 36 

C  1158.    Ahiri  Reserve,  Central  Proyinces  (R.  Thompson)      .        .        .    — 
C2734.    Moharli     „  „  „        (Brandis)      ....    44 

C    957.    Guzerat  (Shuttleworth) 41 

C  3558.     Khurdha  Forests,  Orissa  (Gamble) — 

C  4209.     GaDJam         „  „      (Gamble) 34 

No.  52,  Salem  Collection  (marked  Wrightia  tinctorid)  .        .        .        .39 
Nordlinger's  Sections,  vol.  7. 

2.  H.  mitis,  R.  Br. ;  Fl.  Br.  Ind.  iii.  645 ;  Bedd.  Fl.  Sylv.  clxi. ;  Trimen  Fl. 
Ceyl.  iii.  131.     Vern.  Kiriwalla,  kiri-mawara,  Cingh. 

A  rather  tall  slender  tree.  Bark  whitish,  smooth.  Wood  white, 
close-grained,  soft,  in  structure  resembling  that  of  H.  antidyaenterica, 
but  the  medvZlary  rays  are  much  broader. 

Ceylon,  chiefly  in  the  dry  region  of  the  low  country. 

Both  the  wood  and  bark  are  used  as  a  remedy  for  fever  and  dysentery.  Mendis 
says  the  wood  is  used  for  inlaying,  ornamental  furniture,  cabinet  work,  frames,  etc. 

11m. 

No.  46  (old),  Ceylon  Collection  (Echites  lanceolata).  No.  73  (new)  .        .    35 

19.  TABERN^MONTANA,  Plum. 

About  ten  species,  mostly  evergreen  shrubs  or  small  trees  with  sweet-scented  white 
flowers.  T.  crispa,  Roxb.  Fl.  Ind.  ii.  24 ;  Fl.  Br.  Ind.  iii.  639  (T.  alternifolia,  Roxb. 
Fl.  Ind.  ii.  24 ;  Kurz  For.  Fl.  ii.  174),  is  a  large  shrub  of  the  coast  of  ttie  Andaman 
Islands.  T,  recurva,  Roxb.  Fl.  Ind.  ii.  26 ;  Fl.  Br.  Ind.  iii.  648 ;  Kurz  For.  Fl.  ii.  174 ; 
Vern.  TawzcUat,  Burm.,  is  a  shrub  of  the  tropical  forests  of  Chittagong  and  Burma. 
Five  others  are  less  common  Burmese  shrubs. 

1.  T.  dichotoma,  Roxb.  Fl.  Ind.  ii.  21 ;  Fl.  Br.  Ind.  iii.  645 ;  Bedd.  Fl.  Sylv. 
clix. ;  Trimen  Fl.  Ceyi.  iii.  132.    Vern.  Divi-kaduru,  Cingh. 

A  small  tree.  Wood  yellowish-white,  moderately  hard.  Pores 
small,  often  subdivided  or  in  radial  strings,  unevenly  arranged. 
Medullary  rays  moderately  broad,  scanty,  with  several  fine  ones 
between. 

Forests  of  the  Western  Ghdts ;  moist  low  country  of  Ceylon. 
Ceylon :  Int.  Exhn.,  1862 — Kew  Museum. 

2.  T.  Heyneana,  Wall. ;  Fl.  Br.  Ind.  iii.  646 ;  Talbot  Bomb.  List  132.  Vern. 
Naglkuddf  pandra-kura.  Mar. 

A  small  tree.  Bark  smooth,  grey.  Wood  white  or  light  grey. 
Pores  very  small,  in  radial  lines.  Medullary  rays  fine,  numerous, 
short,  forming  a  marked  silver-grain. 

Western  Gbdts,  from  the  Koukan  southwards,  rising  to  4000  ft.,  in  evergreen 

forests,  common  in  Wynaad. 

lbs. 
W  4592.     Travancore  (Bourdillon) 36 

3.  T.  COronaria,  Willd. ;  Fl.  Br.  Ind.  iii.  646 ;  Roxb.  Fl.  Ind.  ii.  23 ;  Bedd. 
FL  Sylv.  clix. ;  Brandis  For.  FL  322  ;  Gamble  Darj.  List  55 ;  Talbot  Bomb.  List  132 ; 
Trimen  FL  Ceyl.  iii.  133.  T.  diuaricata,  Bl. ;  Kurz  For.  Fl.  ii.  174.  Vern.  Ghanduiy 
tcLggaij  taggar,  firki-tagar  (single),  bara-tagar  (double).  Hind. ;  AmrUf  Nep. ;  Krim, 
Lepcha. 

An  evergreen  shrub.    Ba^k  silvery  grey.    Wood  'wViVVjfe,  TCL^c^ft^fct^^c^ 
h&rd,  close-grained.  Pores  very  smalL   MedvUa/r^  ro/^^^sssf^^^asxxssss^^^f^^ 
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Sub-Himalayan  tract,  from  Dehra  Ddn  eastwards;  very  common  in  the  lower 
Darjeelino;  Hills.    Cultiyated  throughout  In<Ua»  Burma  and  Ceylon. 

The  Fl.  Br.  Ind.  considers  this  as  not  indigenous,  but  it  occurs  commonly  in  the 
Darjeeling  forests,  and,  indeed,  even  so  far  west  as  the  Dehra  Dtin  (Thano),  with  some 
appearance  of  being  truly  indigenous.  It  is  everywhere  cultivated  in  gardens,  where 
the  flowers  may  be  either  single  or  double,  and  are  very  fragrant. 

Growth  fast,  5  rings  per  inch  of  radius.    The  fruit  has  a  red  pulp,  which  may  give 

a  dye.    The  flowers  are  made  into  garlands  for  offerings  in  Hindu  temples. 

lbs. 

E  2392.    Sivoke  Forest,  Darjeeling  Terai  (Gamble)       .        «        .        .47 

20.  PARSONSIA,  R.  Br.  P.  spiralis.  Wall. ;  Fl.  Br.  Ind.  ui.  650 ;  Kurz  For.  Fl. 
li.  180 ;  Talbot  Bomb.  List  132,  is  an  evergreen  climbing  shrub  of  Sylhet,  Burma  and 
the  Western  Ghits,  common  in  North  Eanara. 


Tribe  UI.     SCHITIDE  J!. 
.     21.  VALLARIS,  Burm. 

1.  V.  Heynei,  Spreng. ;  Fl.  Br.  Ind.  iii.  650 ;  Talbot  Bomb.  List  133 ;  Trimen  Fl. 
Ceyl.  iii.  135.  F.  dtchotoma.  Wall. ;  Brandis  For.  Fl.  327 ;  Kurz  For.  Fl.  ii.  181. 
Echites  dichotoma^  Roxb.  Fl.  Ind.  ii.  19.  Vem.  Dudhi,  dudhali^  Garhwal,  Eumaon ; 
Happurmalif  Beng. 

A  large  climbing  shrub.  Bark  yellowish-grey,  peeling  off  in  small 
rectangular  flakes.  Wood  white,  soft  to  moderately  hard.  Pores 
moderate-sized,  arranged  radially  between  the  fine  to  moderately  broad 
rnediMary  rays. 

Sub-Himalayan  tract  from  the  Jumna  (perhaps  from  the  Sutlej)  eastwards,  ascend- 
ing the  lower  hills  to  6000  ft. ;  Eastern  Bengal  and  Burma ;  South  India  and  Ceylon : 
in  dry  forests  and  in  hedges  and  groves,  sometimes  cultivated. 

An  extensively  climbing  plant  with  handsome  flowers,  troublesome  to  forest  trees 
in  places,  as  Id  the  Dehra  Ddn,  where,  and  in  Saharanpur,  however  the  branches  are  in 
considerable  use  for  making  baskets. 

0  4654.    Saharanpur  Siwaliks  (Gramble). 
D  4158.    Kondapalle  Hm,  Eistna  (Gamble). 

22.  POTTSIA,  Hook,  and  Am.  P.  canUmensiSj  Hook,  and  Am. ;  Fl.  Br.  Ind.  ilL 
652 ;  Kurz  For.  Fl.  ii.  190,  is  an  evergreen  climbing  shrub  of  Assam,  Eastern  Bengal 
and  Tenasserim. 

23.  WRIGHTIA,  Br. 

About  six  species,  three  of  which  are  endemic  Ceylon  plants.  W.  coccinea,  Sims ; 
Fl.  Br.  Ind.  iii.  654 ;  Kurz  For.  Fl.  ii.  193 ;  Gamble  Daij.  List  56 ;  Vem.  AsaH,  Nep., 
is  an  evergreen  tree  of  the  Eastem  Himalaya,  the  hills  of  Sylhet  and  Chittagong  and 
the  Shan  Hills  of  Burma,  with  scarlet  flowers  and  a  white  close-grained  wood  used  for 
turning.  It  is  occasionally  planted  in  gardens.  W*  anffustifoliay  Thw.  and  W,  flavido- 
rosea,  Trimen  ;  Trimen  Fl.  Ceyl.  iii.  136,  are  small  trees  of  the  dry  region  of  Ceyloti ; 
while  W.  zeyUnica,  Br. ;  Fl.  Br.  Ind.  iii.  654 ;  Trimen  Fl.  Ceyl.  iii.  137 ;  Vem.  Wal- 
idda,  sudvr-idda,  Cingh.,  is  a  slender  shrub  of  the  moist  low  country  of  Ceylon,  very 
common  about  Colombo,  where  its  white  flowers  are  used  in  bouquets. 

Wood  white,  moderately  hard.    Pores  small,  scanty,  in  short  radial 
lines.    MeduUary  rays  very  fine,  numerous. 

1.  W.  tinetoria,  Br. ;  Fl.  Br.  Ind.  iii.  653 ;  Bedd.  Fl.  Sylv.  t.  241 ;  Brandis  For. 

FL  324 ;  Kurz  For.  Fl.  ii.  193 ;  Talbot  Bomb.  List  133.    Nerium  tinctorium,  Roxb. 

Fl.  Ind.  ii.  4.    Vem.  Dhudi,  Banda;  Khimi,  Rajputana;  Ktira,  Melgb^t;  Kaki  kudu, 

/xtia  kura^  Mar. ;  Tedlapdi,  repdla,  palavareni,  ptiUavari,  amkudu,  paJa-parki^  Tel. ; 

JTod  murJkt,  Kan. ;  PaM^  veypaU^  nUa  palci,  T^am.\  EeccKa,'^'8\,\  iTum^^ta,  thanda 

pdia,  Travancore  Hills. 
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A  small  deciduous  tree.  Wood  white,  moderately  hard ;  even- 
grained.  Pores  scanty,  very  small,  in  short  radial  lines.  Medullary 
rays  extremely  fine,  numerous. 

The  Peninsula  of  India,  common  in  the  Deccan  and  Garnatio  and  the  Bombay  Presi- 
dency, extending  north  to  Bajputana  and  Banda,  in  decidnons  forest ;  also  in  Barma. 

This  species  is  easily  recognized  from  the  more  widely  distributed  W.  iomentbsa 
by  its  follicles  being  joined  only  at  the  tip,  while  in  the  latter  species  they  are  joined 
for  their  whole  length.  The  wood  is  of  good  quality  for  carving  and  turning,  for 
which  it  is  used,  the  weight  being  from  40  (Wallich)  to  50  Ibe.  per  cubic  foot.  Kurz 
says  it  resembles  ivory.  Growth  moderate,  about  7  rings  per  inch  of  radius.  The 
leaves  are  used  in  dyeing.    The  branches  are  sometimes  ringed  by  a  longicom  beetle, 

Xylorrhiza  adusta,  Wiedem. 

ita. 
P  456,  3222.    Nagpahar,  Ajmere 49 

2.  W.  tomentosa,  Rom.  and  Sch. ;  Fl.  Br.  Ind.  iii.  653 ;  Bedd.  Fl.  Sylv.  clix. ; 
Brandis  For.  Fl.  323 ;  Gkimble  Daij.  List  56 ;  Talbot  Bomb.  List  133 ;  Trimen  Fl. 
CeyL  iii.  137.  W.  mollimmc^  Wall. ;  Kurz  ii.  192.  Nerium  tomentosum,  Bozb.  Fl. 
Ind.  ii.  6.  Yern.  Keor^  kildvxi,  Pb. ;  Dudhi,  dharauH,  daira,  Hind. ;  Darbda,  Qarh- 
wal ;  Karingif  kirra,  Nep. ;  Selemnyok,  Lepcha ;  Pal  kurwdn,  Uriya ;  JBdrido,  Outtack ; 
Dudh-koraiya^  Monghyr ;  Igctsira,  Sonthal ;  Sandikuya^  K61 ;  FdUi,  Ehond ;  Pala- 
perhi,  Eoya ;  cTuZo,  Reddi ;  Telia  pcU,  koUa-mukri,  Tel. ;  Kola  inderjau,  tambara  kura, 
Mar. ;  Atkuri,  Ass. ;  Lettokthein,  taungaalat,  Burm. 

A  small  deciduous  tree.  Bark  J  in.  thick,  grey,  corky.  Wood 
white,  moderately  hard,  even-grained.  Anmuil  rings  marked  by  a 
pale  line  and  occasionally  more  pores ;  pores  in  the  rest  of  the  wood 
very  small,  in  short  radial  groups,  scanty.  MedvMary  rays  very  fine 
and  extremely  fine,  very  numerous,  closely  packed. 

Throughout  India,  chiefly  in  deciduous  forest,  extending  in  the  sub-Himalayan 
tract  westwards  to  the  Beas,  eastwards  to  Sikkim ;  mixed  forests  of  Burma ;  low 
country  of  Ceylon. 

The  wood  is  used  for  turning  and  carved  work,  like  that  of  W.  tinctoria  and  of 
Eolarrhena,  especially  at  Saharanpur.  Eyd  gives  W  =  34  lbs.,  P  =  523 ;  Bourdillon 
gives  W  =  34  lbs.,  P.  390 ;  specimens  examined  give  44^  lbs. :  40  lbs.  may  probably 
be  taken  as  the  mean.  Growth  moderate,  about  8  rings  per  inch  of  radius.  The  bark 
of  the  stem  and  roots  is  considered  an  antidote  to  snake-bite.  Manson  says  the 
Nepalese  use  the  milky  juice  to  stop  bleeding.    The  tree  is  sometimes  grown  for 

ornament. 

ita. 

C  830.    Bairsgarh  Reserve,  Berar  (Drysdale) 41 

D998.     Poona  (Shuttleworth) 48 

D  994.     Sahyadri  Gh^ts,  Ahmednagar  (Shuttleworth)  .         .        .        .49 
E  623.    Rakti  Forest,  Darjeeling  Terai  (Bonham  Carter)        ...    40 

24.  NERIUM,  Linn. 

N,  Oleander^  Linn. ;  Brandis  329,  is  the  Oleander  tree  of  the  Mediterranean,  often 
cultivated  in  India,  and  perhaps  not  specifically  distinct  from  N.  odorum, 

1.  N.  odorum,  Solander ;  Fl.  Br.  Ind.  iii.  655 ;  Roxb.  Fl.  Ind.  ii.  2 ;  Brandis  For. 
FL  328 ;  Mbot  Bomb.  List  133.  Vem.  Kanira,  kaner,  ganhira,  Pb. ;  Kaniyur^ 
Kumaon. 

A  large  shrub.  Wood  greyish-white,  soft.  Pores  very  small,  in 
radial  lines.     Medullary  rays  very  fine,  very  numerous. 

North-West  and  Central  India,  Sind,  Baluchistan,  Afghanistan,  Outer  Himalaya 
to  5500  feet.    Often  cultivated. 

A  common  shrub  in  rocky  stream-beds  and  in  ravines  in  the  Lower  Western 
Himalaya,  the  Siwalik  range  and  elsewhere,  with  showy  flowers  and  browu  aUk.^ 
seeds.    The  bark  and  root  are  poisonous,  and  the  leaves  used,  m  ikAX\N^  \£i»^v£\Ti<^. 

H  3057.    Munree  Hills,  5000  ft "^"^ 
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25.  STEOPHANTflUS,  DO.  Three  spedes,  one  of  which  is  an  erect  shrub,  the 
others  climbers.  8.  dichotomttSf  DC ;  Fl.  Br.  Ind.  iii.  655  (5.  longicaudcUtM^  Wight 
and  8.  Griffithii,  Wight;  Kurz  For.  Fl.  ii.  191),  is  a  shrub  of  Tenasseritn,  remark- 
able for  the  long  tails  to  the  corolla-lobes,  which  are  often  2  to  3  or  even  5  to  7  in. 
long.  8.  WaUichii,  A.  DC  la  a  climbing  shrub  of  the  Ehasia  Hills,  Chittagong  and 
the  Northern  Circars ;  while  8,  WightianuSf  Wall,  is  a  climbing  shrub  of  Malabar  and 
Travancore. 

26.  UKCEOLA,  Roxb.  U.  esctdenta,  Benth. ;  Fl.  Br.  Ind.  iii.  658 ;  Kurz  For.  Fl.  ii. 
184  (Chavannesia  esculenta,  DC) ;  Vem.  Kyetpaung,  Burm.(?),  is  an  evergreen  large 
climbing  shrub  of  Tenasserim.  In  1874  this  plant  was  the  subject  of  a  ^*  Note  on 
Caoutchouc"  by  Mr.  G.  W.  Strettell,  published  in  Rangoon,  in  which  the  author 
recommended  its  cultivation  as  a  producer  of  indiarubber,  and  stated  that  a  large 
amount  of  excellent  rubber  was  being  wasted  by  the  annual  cutting  of  the  stems  in 
the  Teak  forests  (see  Watt's  "  Diet.  Econ.  Products,"  vol.  iv.  361). 

27.  PARAMERIA,  Benth.  P.  glandtdi/era,  Beuih. ;  Fl.  Br.  Ind.  iii.  660;  Kurz 
For.  Fl.  ii.  189 ;  Vem.  Tcdaingsok,  Burm.,  is  an  evergreen  large  climbing  shrub  of  the 
borders  of  tidal  forests  on  the  coasts  of  Tenasserim  and  the  Andaman  Islands.  It  is 
said  to  give  indiarubber  of  good  quality. 

28.  BEAUMONTIA,  Wall 

Three  species,  large  climbers  of  great  size.  B,  Jerdoniana,  Wight ;  Fl.  Br.  Ind. 
iii.  661 ;  Talbot  Bomb.  List  134,  is  found  in  the  evergreen  forests  of  the  Konkan  and 
North  Kanara  ghits,  and  is  possibly  not  distinct  from  B,  grandiflora,  B,  khasianoy 
Hook.  f. ;  Fl.  Br.  Ind.  iii.  661,  is  found  in  the  Khasia  Hills. 

1.  B,  gpandiflOPa,  Wall;  Fl.  Br.  Ind.  iii.  660;  Kurz  For.  Fl.  ii.  179;  Gamble 
Darj.  List  56.    Echites  grandiflora,  Roxb.  Fl.  Ind.  ii.  14.     Vern.  Barhari,  Nep. 

A  gigantic  climber.  Bark  light  brown,  rough,  \  in.  thick.  Wood 
white  or  light  brown,  moderately  hard,  even-grained,  tough.  Pores 
small  to  moderate-sized,  single  or  in  short  radial  strings,  very  scanty. 
Medullary  rays  extremely  fine,  indistinct. 

Eastern  Himalaya  from  Nepal  eastwards,  ascending  to  4000  ft. ;  Sylhet  and  Chit- 
tagong ;  often  cultivated  as  an  ornamental  climber. 

One  of  the  most  beautiful  plants  of  the  Indian  forests,  having  large,  pure  white, 
bell-shaped  flowers,  handsome  foliage,  and  a  large  cylindrical  capsiile,  giving  out 
quantities  of  plumose  seeds.  The  young  stems  give  a  fibre.  It  reaches  a  great  size, 
grows  quickly,  and  is  easily  propagated  by  seed,  layers  or  cuttings. 

lbs. 

0  4402.    Dehra  Dun,  2000  ft.  (cult.)  (Gamble) 38 

29.  CHONEMORPHA,  G.  Don.  Two  species.  C.  macrophylla,  G.  Don ;  FL  Br. 
Ind.  iii.  661 ;  Brandis  For.  Fl.  328 ;  Kurz  For.  Fl.  ii.  187 ;  Gamble  Daij.  List  66 ; 
Talbot  Bomb.  List  134 ;  Trimen  Fl.  Ceyl.  iii.  138  {Echites  macrophylla,  Roxb.  Fl.  Ind. 
ii.  13) ;  Vera.  Oar  badero,  Kumaon ;  Yokchounrik,  Lepcha ;  Harki,  Sylhet ;  Bu-toalr 
anguna,  Cino;h.,  is  a  large  milky  climbing  shrub  of  moist  forests  in  the  greater  part  of 
India  from  Kumaon  and  Sikkim  in  the  Himalaya  to  Travancore  and  Ceylon  and  the 
Andaman  Islands.  It  has  large  pure  white  flowers,  which  often  show,  as  a  sheet  of 
white,  over  the  tops  of  tall  trees.  It  gives  a  kind  of  caoutchouc  O.  QrijffUhiif  Hook.  f. 
is  a  similar  climber  of  the  Sikkim  Himalaya  with  even  larger  flowers. 

30.  ECDYSANTHERA,  Hook,  and  Arn.  E.  miarantha,  A.  DC ;  Fl.  Br.  Ind.  iii. 
662  (JE,  brachiata,  A.  DC ;  Kurz  For.  Fl.  ii.  189),  is  a  large  climbing  shrub,  common 
in  the  Darjeeling  Himalaya  at  3-5000  it.,  Assam,  Sylhet,  the  Khasia  Hills  and  Upper 
Burma. 

31.  AGANOSMA,  G.  Don.    About  5  species,  climbing  shrubs.    A,  marginata^ 
G.  Don;  FL  Br,  Ind.  663 ;  Kurz  For.  Fl.  \i.  186,  is  a  large  evergreen  climber  of  mixed 

forests  in  Chittagong  and  Burma,  witb  a  \\g):it,  ^\^  ^^oa^-^t^Mi^  ^wiA.     A.  caryo- 
p^yliata,  G.  Don  is  a  large  climber  of  LoYiet  BeTi^\  wi"^  ^^\i^R«wi  wMi\r3^^xw\!\«si\. 
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on  the  Yeligonda  Hills  of  Cuddapah.    A.  cymosa,  G.  Don;  Talbot  Bomb.  List  134; 
Trimen  Fl.  Ceyl.  iii.  139,  is  found  in  West  and  South  India  and  Ceylon. 

32.  EPIGYNUM,  Wight.  E.  Griffithianum,  Wight ;  Fl.  Br.  Ind.  ill.  666 ;  Kurz 
For.  Fl.  ii.  184,  is  a  large  climbing  shrub  of  Tenasserim. 

33.  BHYNCHODIA,  Bentb.  B.  Wallichih  Benth. ;  Fl.  Br.  Ind.  iu.  667  {Cerco- 
coma  Wdllichii,  Miq. ;  Kurz  For.  Fl.  ii.  187),  is  a  lofty  evergreen  climber  of  the  Sikkim 
Himalaya  at  2500  ft.,  Assam,  Sylhet  and  Burma. 

34.  TRACHELOSPERMUM,  Lemaire. 

Three  species,  climbing  shrubs.  T,  gracilipes,  Hook.  f.  is  found  in  the  Khasia 
Hills ;  and  T.  axillare,  Hook.  f.  in  the  Sikkim  Himalaya  at  4-6000  ft. 

1.  T,  f^agrans,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  667 ;  Gamble  Darj.  List  56.  Ichnocarpus 
fragranSy  Wall. ;  Brandis  For.  Fl.  327.  Vem.  Dudhiy  Kumaon ;  Duari,  Nep. ;  Yok- 
cJiounriky  Lepcha. 

A  climbing  shrub  with  very  twisted  knotty  stem  marked  by 
horizontal  folds  and  tubercular  excrescences.  Bark  grey,  ^  in.  thick 
Wood  white,  soft.  Pores  large  to  very  large,  often  subdivided  and 
in  radial  or  curved  strings.     Medullary  rays  fine,  very  numerous. 

Himalaya,  from  Simla  eastwards,  ascending  to  6000  ft. ;  Assam  and  Gachar. 
This  species  seems  sometimes  to  climb  like  ivy.    It  is  not  uncommon  in  the 
swamps  of  Dehra  Ddo,  and  in  deep  valleys  in  Jaunsar  and  Tehri  Garhwal. 

0  4452.    Re  nadi,  Dehra  Ddn,  1600  ft.  (Gamble) 35 

35. .  ANODENDRON,  A.  DO.  A.  panicuHatum,  A.  DC ;  Fl.  Br.  lad.  iii.  668 ;  Kurz 
For.  FL  ii.  188 ;  Talbot  Bomb.  List  135 ;  Trimen  Fl.  Ceyl.  iii.  141 ;  Vern.  Lamtani, 
Mar. ;  Twinnet,  Burm. ;  Dul,  astuel,  Cingh.,  is  a  very  large  climbing  shrub  of  the 
forests  of  Burma,  the  Western  Gh&ts  and  Ceylon,  whose  stems  give  a  strong  fibre, 
said  by  Kurz  to  be  used  for  their  bows  by  the  Andamanese,  but  it  is  strange  that  the 
plant  does  not  seem  to  be  recorded  from  the  Andamans. 

36.  ICHNOCARPUS,  Br. 

Three  species,  two  of  which  occur  only  in  the  Khasia  Hills  and  Sylhet. 

1.  I.  frutescens,  Br. ;  Fl.  Br.  Ind.  iii.  669 ;  Brandis  For.  Fl.  327 ;  Kurz  For.  Fl. 
185 ;  Talbot  Bomb.  List  135 ;  Trimen  Fl.  Ceyl.  iii.  142.  Vern.  Siama  lota,  Hind. ; 
BdkamUj  Saharanpur ;  Krishnasarwa^  kantehkouri.  Mar. ;  NcUla-tiga,  Tel. ;  Koram- 
pahi,  kiri'Wel,  Cingh. ;  Tawsabe,  Burm. 

An  evergreen  extensively  climbing  shrub,  very  red-rusty  in  appear- 
ance. Bark  dark  brown  with  shallow  vertical  clefts,  sometimes 
greyish-white.  Wood  white,  soft.  Pores  moderate-sized  to  large, 
numerous.    MedvUary  rays  fine. 

Throughout  India  and  Burma,  from  the  Lower  Himalaya  at  the  Sutlej  Valley  east- 
wards ;  Ceylon  :  in  deciduous  forests,  open  shrubby  lands  and  hedges. 

One  of  the  commonest  of  Indian  climbing  plants.  The  bark  gives  a  fibre,  and  the 
roots  and  leaves  are  used  in  medicine.  The  twigs  are  used  in  Saharanpur  for  basket- 
making. 

0  4656.    Saharanpur  Forests,  N.-W.  Provinces  (Gamble). 
C  3469.    Palamow,  Chota  Nagpore  (Gamble). 

37.  MICRECHITES,  Miq.  M.  elUptica,  Hook.  f. ;  Fl.  Br.  Ind.  iii.  671 ;  Gamble 
Daij.  List  56,  is  a  large  climbing  shrub  of  the  Sikkim  Himalaya  at  4-6000 1\>.  ^Ti\>(^^ 
Khasia  Hills.    M,  polyantha,  Miq.  is  found  in  the  Andaman  l«\asi<dL«. 
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Obder  LXXIII.    ASCLEPIADACILS. 

A  large  Order  with  well-marked  botanical  characters.  It  contdns  several  genera^ 
the  representatives  of  which  in  India  are  more  or  less  woody ;  one  or  two  containing 
erect  and  the  rest  climbing  shrubs.  Several  of  the  genera  have  so  little  importance  in 
Forest  economy  that  I  have  thought  it  best  merely  to  select  for  mention  tliose  whose 
members  grow  to  a  fairly  large  size,  or  are  very  common,  or  of  which  I  have  seen  wood 
specimens.    Of  these  there  are  12  genera  belonging  to  five  Tribes,  viz. — 

Tribe  L  Periplocead Cryptolepis,     Cryptostegia, 

Finlaysoma,  Periploca. 

„   II.  Secamoneas Secamone. 

„  IIL  Cynanchese Galotropis. 

„  lY.  Marsdenie» Gymnema,  Marsdenia,  Pergu- 

laria,  Dregea. 
M    V.  Geropegieas Leptadenia,  Orthanthera. 

The  Order  contains  many  plants  with  useful  fibres  and  many  which  are  important 
in  medicine. 

Wood  white,  soft  or  moderately  hard.  Pores  usually  large,  or  of 
various  sizes,  scanty,  radially  arranged.  MedvZlary  rays  very  indis- 
tinct, of  all  sizes. 

1.  CRYPTOLEPIS,  Br. 

1.  C.  Buehanani,  Roem.  and  Sch. ;  Fl.  Br.  Ind.  iv.  5 ;  Brandis  For.  Fl.  330 ; 
Kurz  For  Fl.  ii.  199 ;  Talbot  Bomb.  List  136 ;  Trimen  Fl.  Ceyl.  iii.  149.  Nerium 
reticulatumy  Roxb.  Fl.  Ind.  ii.  8.  Vem.  Karantay  Hind. ;  Medkorsingki,  Behra  DtLo-; 
Adivi  pala  iiga,  Tel. ;   Wel-rukattana,  Cingh. 

A  large  much-branched    climbing  shrub.      Bark   when  young 

purplish-red,  peeling  off  in  papery  fliJces ;  when  older  brown,  rough. 

Wood  white.      Pores  large    or   moderate-sized    in    radial    strings. 

MedvMary  rays  moderately  broad. 

Tbrougbout  the  greater  part  of  India,  chiefly  in  deciduous  forest  and  in  hedges ; 
more  scarce  in  Burma ;  Ceylon. 

The  fibre  is  said  to  be  used  by  the  natives  of  the  Circar  Hills. 

0  4657.    Saharanpur  Forests,  N.-W.  Provinces  (Gamble). 
C  3947.    Upper  Godavari  Forests  (Gamble). 

2.  CRYPTOSTEGIA,  Br.  C.  grandiflora,  Br. ;  Fl.  Br.  Ind.  iv.  6  (Nerium  grandi- 
floTum,  Roxb.  Fl.  Ind.  ii.  10),  is  a  large  climbing  shrub,  probably  native  of  Madayscar, 
and  frequently  cultivated  or  found  run  wild  in  India.  It  gives  a  rather  good  kind  of 
caoutchouc,  but  is  too  scarce  for  the  collection  of  it  to  be  worth  making. 

3.  FINLAYSONIA,  Wall.  F,  obomta,  Wall. ;  Fl.  Br.  Ind.  iv.  7 ;  Kurz  For  FL 
ii.  107,  is  a  large  evergreen  woody  climber  of  the  tidal  forests  of  Burma. 

4.  PERIPLOCA,  Linn. 

Three  species.  P.  hydaspidis,  Falc. ;  Fl.  Br.  Ind.  iv.  12,  is  a  shrub  of  the  Kashmir 
and  Punjab  Himalaya  up  to  4000  ft.  P.  calophylla,  Falc. ;  Fl.  Br.  Ind.  iv.  12 ;  Brandis 
For.  Fl.  330;  Gamble  Darj.  List  56 ;  Vern.  PdrA,  Jaunsar ;  Jtf(w(ara,  Nep. ;  Ptir^Mti, 
Lepcha,  is  a  small  shrub  of  the  Himalaya  from  the  Jumna  to  Sikkim  at  3-6000  ft^  Mid 
of  the  Khasia  Hills. 

1.  P.  aphylla,  Dene. ;  Fl.  Br.  Ind.  iv.  12 ;  Brandis  For.  Fl.  330 ;  Talbot  Bomb. 
List  137.    Vem.  Barrarra^  barre,  Trans-Indus ;  Bdta,  Pb. 

A  shrub.    Bark  reddish-brown,  smooth,  shining.     Wood  white, 
moderately  hard,  close-grained.    Pores  mQ^^x%.W^vwd,  in  long  wavy 
radial  strings.    Medullary  ray%  eisA^rem^^  ^\i^^\i\flSi^x^Ni&* 
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Sind,  the  TraDS-Indus  Salt  Range  and  Northern  Punjab,  Baluchistan,  Afghanistan. 
In  the  desert  the  wood  is  used  for  fuel.    The  flowers  and  flower-buds  are  sweet  and 
are  eaten. 

P4479..   Baluchistan  (Lace). 

5.  SECAMONE,  Br. 

1.  S.  emetiea,  Br. ;  Fl.  Br.  Ind.  iv.  13  ;  Trimen  FL  Ceyl.  iii.  146. 
A  climbing  shrub.     Bark  brown,  corky,  very  thick,  deeply  cleft 
and  somewhat  spirally  arranged.     Wood  white,   moderately  hard. 
Pores  small,  numerous,  evenly  distributed.    Medullary  rays  very 
fine,  very  numerous. 

Deccan  and  Camatic ;  dry  country  of  Ceylon. 

D387d.    Cuddapah  (Gamble). 

6-  CALOTROPIS,  Br. 

Three  species.  Milky  shrubs  with  large  flowers,  greyish-green  leaves  and  silky 
seeds.  The  chief  species  is  C.  gigantea.  G.  procera^  Br. ;  Fl.  Br.  Ind.  iv.  18 ;  Brandis 
For.  FL  331;  Kurz  For.  Fl.  ii.  200;  Talbot  Bomb.  List  137;  Vern.  SpaXvoakka, 
Afgh. ;  XJkf  Sind ;  Akj  muddr.  Hind. ;  Lalmandar,  tarnbara^  Mar.,  is  a  somewhat 
smaller  species,  found  in  drier  regions.  It  is  common  in  the  sub-Himalayan  tract 
from  the  Indus  to  the  Sarda,  in  Oudh,  Central  India,  the  Deccan  and  Sind,  also  in 
Upper  Burma  and  as  far  south  as  Prome.  The  fibre  of  the  bark  and  seeds  b  the  same 
as  that  of  C,  gigantea^  as  are  its  medicinal  qualities.  The  wood  is  used  for  charcoal 
and  for  brushing  the  teeth.  G,  Ada,  Ham. ;  Fl.  Br.  lud.  iv.  18 ;  Gamble  Darj.  List 
56 ;  Vern.  Muddr^  Hind. ;  Auk,  Nep.,  is  a  shrub  of  the  sub-Himalayan  country  from 
the  Jumna  to  Assam,  apparently  not  used,  but  probably  of  qualities  similar  to  those 
of  the  other  two. 

1.  C.  gigantea,  Br. ;  Fl.  Br.  Ind.  iv.  17 ;  Brandis  For.  Fl.  331 ;  Kurz  For.  Fl. 
ii.  200 ;  Talbot  Bomb.  List  137 ;  Trimen  Fl.  Ceyl.  iii.  148.  Asdepias  gigantea, 
Boxb.  FL  Ind.  ii.  30.  Vern.  Muddr,  safed-ak.  Hind. ;  Arka,  akari,  rowi,  Bombay ; 
Erukku,  ukkovi,  manakkovi,  Tam. ;  JiUeda,  Tel. ;   TTara,  Cingh. ;  Mayo^  Burm. 

A  large  shrub.  Bark  light  yellowish- white,  corky,  deeply  cleft 
vertically.  Wood  white,  soft.  Pores  small  to  moderate-sized,  single 
or  subdivided  or  in  groups  in  radial  arrangement,  the  groups  rather 
scanty.  Medullary  rays  few  fine  very  shod),  alternating  with  several 
very  fine  long. 

Sub-Himalayan  tract  from  the  Granges  to  Nepal,  Central  and  South  India,  Burma 
and  Ceylon,  very  common  on  waste  lands,  on  roadsides,  etc. 

One  of  the  most  widespread  and  conspicuous  of  Indian  plants,  whose  value  as  a 
fibre-yielder,  and  as  helping  to  reclothe  denuded  lands,  has  been  much  discussed.  Its 
inner  bark  gives  a  valuable  fibre  of  fine  silky  texture,  which  is  very  strong,  and  is 
used  for  bow-strings,  fishing  nets  and  lines,  and  is  found  to  be  durable  in  water.  The 
seeds  are  surrounded  by  silky  hair,  which  is  said  to  be  made  into  thread  in  Borneo.  It 
is  difficult  to  spin,  but  mixed  with  one-fifth  of  cotton  it  gave,  in  experiments  made  by 
Mr.  Monckton  in  Madras,  a  good-wearing  cloth,  capable  of  being  washed  and  dyed. 
It  is  well  suited  for  stuffing  pillows.  The  fibre  of  the  stems  was  found  to  bear  552  lbs., 
against  407  borne  by  Sunn  hemp  {Crotalaria  juncea)  and  224  lbs.  borne  by  "coir" 
(Boyle,  ''Fibrous  Plants  of  India,"  pp.  306  to  310).  The  wood  is  made  into  gunpowder 
charcoal  in  Kattiawar  and  the  Deccan,  and  the  powdered  root  is  used  in  medicine  as 
an  alterative,  tonic  and  emetic.  The  acrid  milky  juice  is  also  used  for  various 
medicinal  purposes. 

C  3446.    Barasand  Eeserve,  Palamow  (Gktmble). 
C  3512.    Burkool,  Ehurdha,  Orissa  (Gamble). 

In  Nordlinger's  Sections,  vol.  5,  is  G.  procera  with  similar  structure  (Tab.  X..  ^^. 
In  Africa  0,  procera  grows  to  a  very  large  size,  judging  by  a  fipecVcneii  \yco\x^\.  Itoxn  \>^^ 
Soudan  by  Mr.  C.  E.  Muriel,  which  was  over  6  in.  in  diameter.    TVie  bark  ^«a  xXaOe.^ 
eteawX'Wbite,  powdery;  wood  aa  described. 
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7.  GYMNEMA,  Br. 

Several  climbing  shrubs,  some  of  considerable  size.  G.  sylvestre^  Br.;  Fl.  Br. 
Ind.  iv.  29;  Talbot  Bomb.  List  139;  Trimea  FL  Ceyl.  iii.  163;  Vern.  Katodli,  kali- 
kardori,  vahhande^  Mar.,  is  a  large  climbing  shrub  of  the  forests  of  South  India  and 
Ceylon.  (?.  molle^  Wall,  is  a  large  climber  of  Upper  Burma.  Q,  acumincUum,  Wall. ; 
Kurz  For.  Fl.  ii.  202,  is  a  large  climber  of  Eastern  Bengal ;  while  G,  tingens,  W.  and 
A.  is  an  extensiye  climber  of  the  Himalaya  from  Kumaon  to  Sikkim,  Assam,  Bengal, 
Burma  and  South  India. 

1.  G.  hlFSUtum,  W.  and  A.;  Fl.  Br.  Ind.  iv.  29. 

A  large  climber  with  spirally  twisted  stems.  Bark  very  rough, 
brown.  Wood  white,  soft,  in  very  irregular  indented  patches,  sepa- 
rated by  bast  tissue.  Fores  moderate-sized,  numerous,  regularly  dis- 
tributed in  the  patches.  MedvUa/ry  rays  very  obscure,  scarcely 
visible. 

Rhotas  in  Behar ;  Nilgiri  Hills  at  5-7000  ft. 

A  common  and  profusely  branching  large  climber  of  the  Nilgiri  sholas.  The  jiuce 
of  the  leaves  prevents  sugar  being  tasted. 

W  3802.    Fairlawns,  Ootacamund,  7000  ft.  (Gamble). 

8.  MARSDENTA,  Br. 

Ten  or  eleven  species  of  climbing  shrubs.  M,  tinctoria,  Br.;  Fl.  Br.  Ind.  iv. 
34 ;  Brandis  For.  Fl.  332 ;  Kurz  For.  Fi.  ii.  201 ;  Gamble  Darj.  List  56 ;  Talbot  Bomb. 
List  139  {Ascleptaa  tindoria,  Hoxb.  Fl.  Ind.  ii.  43) ;  Yem.  Kalilara,  Nep. ;  Bydm, 
Lepcha,  is  a  large  climbing  shrub  of  the  Sikkim  Himalaya,  Assam,  the  Khasia  Hills, 
Northern  Burma  and  the  Circars.  The  leaves  are  said  to  give  a  kind  of  indigo,  and 
Roxburgh  warmly  recommended  its  cultivation,  but  it  does  not  seem  that  in  the 
hundred  years  or  more  that  have  passed  since  his  recommendations  were  made,  much 
has  been  done  in  the  matter,  or  even  that  the  value  of  the  dye  has  been  commercially 
tested.  M.  lucida,  Edgew. ;  Brandis  For.  Fl.  333 ;  Vern.  Dudhiy  Kumaon,  is  a  large 
evergreen  climber  of  the  Kumaon  Himalaya  and  the  forests  of  Oudh. 

1.  M.  Roylei,  Wight;  Fl.  Br.  Ind.  iv.  34;  Brandis  For.  Fl.  333;  Gamble  Darj. 
List  56.  Vern.  FcUhoTy  Chenab ;  Tar,  vert,  Salt  Range ;  Kurang,  Simla ;  EJiarckUj 
Jaunsar ;  Shengori,  Grarhwal ;  Murkila,  Kumaon* 

A  climbing  shrub.  Wood  white,  soft,  porous.  AnntLoL  rings 
marked  by  large  pores,  pores  in  the  rest  of  the  wood  moderate-sized, 
scanty.     MedvUary  rays  inconspicuous. 

Himalaya,  from  Sikkim  westwards,  up  to  7000  ft.,  common  in  the  West. 
H  3194.    Naldehra,  Simla,  6000  ft.  (Gamble). 

2.  M.  tenacissima,  W.  and  A.;  Fl.  Br.  Ind.  iv.  35  ;  Brandis  For.  Fl.  333;  Kurz 
For.  Fl.  ii.  201 ;  Trimen,  Fl.  Ceyl.  iii.  155.  Asclepias  tenacissima,  Roxb.  Fl.  Ind.  iL 
51.     Vern.  Jiti,  chiti^  har  chikkaVy  Hind. ;  Muruva-dul,  Cingh. 

A  climbing  shrub.     Bark  I  in.  thick,  yellowish-grey,  granular. 

Wo(xi  white,  moderately  hard.    Pores  small  to  large,  scanty,  in  radial 

strings,  the  largest  outermost     Medullary  rays  very  inconspicuous, 

extremely  fine,  close  and  numerous. 

Himalaya  and  sub-Himalayan  tract  from  the  Jumna  to  Nepal,  extending  south  to 
Behar  and  Chota  Nagpore;  Chittagong  and  Upper  Burma;  dry  region  of  Ceylon. 
It  is  most  common  in  hedges,  on  waste  places,  and  among  shrubby  growth. 

This  climber  is  remarkable  for  its  strong  silky  fibre  called  **  Rajmehal  fibre,"  nsed 

bjr  the  SoDthala  for  bow-strings.    Roxburgh  says  that  a  line  of  it  broke  with  a  weight 

of  248  Iha,  when  dry  and  343  lbs.  when  'wet,  ^ViVV^  cotckmotii  Vwa^  qxlIy  withstood  158 

and  190  lbs.     Boyle  says  that  a  IKm,  top^  >QtoY^  m^  ^"^  \\»-^  ^Xxwjl^  ^xass^wwi 
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rope  breaking  with  1203  lbs.    The  cultivation  has  often  been  advocated,  especially  as 
it  thrives  on  poor  lands  othermse  likely  to  be  nnoultivated. 

lbs. 

0  4401.    Bidhalna,  Dehra  DtSn,  2000  ft.  (Gamble)        ....     37 

9.  PERGULARI A,  Linn.  Two  species.  P.  pcUUda,  W.  and  A. ;  Fl.  Br.  Ind.  iv. 
38 ;  Brandis  For.  Fl.  334 ;  Kurz  For.  Fl.  ii.  203 ;  Talbot  Bomb.  List  139  {Asclepias 
pallida,  Roxb.  Fl.  Ind.  ii.  48) ;  Yem.  Surkila,  Kumaon,  is  a  large  climbing  shrub  of 
the  Himalaya,  Northern  India  and  the  Deccan.  P.  minor,  Andr. ;  Fl.  Br.  Ind.  iv.  38 
(P.  odorati89ima,  Wight ;  Brandis  For.  Fl.  334;  Kurz  For.  Fl.  ii.  203 ;  Talbot  Bomb. 
List  139);  Vem.  KanjaliUa,  Beng.,  is  the  "West  Coast"  or  "Primrose"  creeper 
cultivated  in  Indian  gardens  and  wild  in  the  Himalaya  as  far  west  as  Jaunsar. 

10.  DREGEA,  E.  Meyer. 

1.  D.  VOlubilis,  Benth. ;  Fl.  Br.  Ind.  iv.  46 ;  Talbot  Bomb.  List  140 ;  Trimen  Fl. 
Ceyl.  iii.  161.  Asdepiaa  volvhilis,  Roxb.  Fl.  Ind.  ii.  36.  Vern.  Dori,  ambri,  herandori. 
Mar. ;  Kurincha,  Tarn. ;  Karigichi,  Badaga ;  Kirianguna^  Cingh. 

A  large  climbing  shrub.  Bark  brown,  rough,  corky,  fissured, 
inner  bark  white,  ^  in.  thick.  Wood  white,  soft.  Pores  small  to 
large,  often  subdivided,  arranged  in  somewhat  oblique  radial  strings. 
MeduUary  ray 8  very  fine,  very  numerous. 

Bengal,  Assam ;  Western  and  Southern  India,  very  common  on  the  Nilgiris ;  low 
country  of  Ceylon,  up  to  3000  ft. 

This  climber  is  at  once  recognized  by  its  large  umbels  of  bright  green  flowers. 
The  leaves  are  eaten  in  curries  in  Ceylon,  and  are  used  in  medicine. 

W  3774.    Nilgiri  Hills,  5000  ft.  (Gamble). 

11.  LEPTADENIA,  Br. 

Two  species.  L.  Spartium,  Wight;  Fl.  Br.  Ind.  iv.  64;  Vem.  Kip,  Sind,  is  a 
glabrous  shrub  of  the  sea-coast  of  Bombay,  Sind  and  the  Northern  Punjab  plains. 

1.  L.  reticulata,  W.  and  A. ;  Fl.  Br.  Ind.  iv.  63 ;  Talbot  Bomb.  List  141 ;  Trimen 
Fl.  Ceyl.  iii.  164.    Vern.  Khar^kodi,  Mar. 

A   climbing   shrub.     Bark  yellowish-brown,   very   rough,   thick. 

Wood  fibrous,  white.    Pores  large  and  very  large,  often  subdivided, 

scanty,  with  many  empty  spaces  arranged  in  a  network.     Medidlary 

rays  few,  moderately  broad. 

Sub-Himalayan  tract  in  Ambdla  and  Dehra  Dtin ;  Bandelkhand ;  Deccan  and  Car- 
natic ;  dry  country  of  Ceylon :  chiefly  In  hedges. 

D  4275.    Ehojjapalle,  Anantapur  (Gamble). 
D  4166.    Viziarayi,  Ellore,  Godavari    „ 

12.  ORTHANTHERA,  Wight. 

1.  0.  Viminea,  W.  and  A. ;  Fl.  Br.  Ind.  iv.  64 ;  Brandis  For.  Fl.  335.  Vem. 
Mowa,  lanehdr,  Trans-Indus;  Matti,  Beas;  Khip,  Delhi;  Kip,  Sind;  Chapkia, 
Kumaon ;  MahUr,  Gudh. 

A  very  twiggy  erect  shrub.  Bark  greyish-white,  smooth.  Wood 
white,  soft,  with  faint  light  concentric  bands.  Pores  small  to  mode- 
rate-sized, scanty.  Medullary  rays  fine  to  moderately  broad,  fairly 
numerous. 

Sind,  the  Punjab  and  sub-Himalayan  tract  as  far  as  Gudh ;  in  river-beds. 

A  conspicuous  leafless  plant  of  the  ''rau"  beds  of  the  Siwaliks  and  sub-Himalayan 
tract ;  useful  in  helping  to  check  the  torrents.    The  fibre  is  maidA  Yn\A  xo"^  %.\A  VXi^ 
flower-bads  are  eaten. 

O  4493.    Motichdr  Rau,  Dehra  Diin  (Gamble). 
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D  4274  from  Garladinne,  Anantapur  District,  is  the  wood  of  Sarcostemma  hrevi- 
stigma,  W.  and  A. ;  Fl.  Br.  Ind.  iv.  26.  A  leafless,  jointed,  fleshy,  olimbing  shrub. 
Bark  thick,  light  brown,  rough.  Wood  white,  soft.  Fores  moderate-sised,  scanty, 
often  suhdivid^.    Medullary  rays  very  flne  and  indistinct. 


Order  LXXIV.    LOOANIAC££. 

Five  Indian  genera,  belonging  to  two  Tribes,  viz. — 

Tribe  I.  Euloganieaa Buddleia,  Fagrsea,  Strychnos. 

„  II.  Gnertneriese Ghiertnera,  Gardneria. 

Eurz  has  divided  this  Order  among  several  neighbouring  ones,  placing  Strychnos  in 
Apooynace^,  Buddleia  in  Pedalineje,  Fagrasa  in  Gbntianace^,  Gardneria  in 
SoLANACE^,  but  it  is  far  preferable  here  to  adopt  the  arrangement  of  the  ^  Genera 
Plantarum  "  and  "  Fl.  Br.  Ind."  At  the  same  time,  the  genera  which  make  up  the 
Order  do  seem  to  differ  considerably,  and  the  same  difference  seems  to  extend  to  the 
wood-structure.  Trimen  considers  the  Order  to  be  very  closely  allied  to  Rubiacba, 
and  one  genus,  Oaertnera,  has  the  appearance  and  in  almost  all  respects  the  structure 
of  that  Order. 

Gelsemium  elegans,  Benth.  is  a  Chinese  climbing  shrub,  recently  found  in  the 
Eachin  Hills. 

The  characters  of  the  woods  differ  so  greatly  that  it  is  not  possible 
to  give  general  ones  for  the  Order.  Strychnos  has  scanty  large  pores 
(or  ducts)  and  small  pores  in  a  network;  Fagroea  is  somewhat 
similar,  but  the  pores  in  the  network  are  not  distinguishable. 
Buddleia  and  Oardneria  differ  completely. 

1.  BUDDLEIA,  Linn. 

Wood  soft  or  moderately  hard,  no  heartwood.  Annual  rings 
distinctly  marked  by  a  belt  of  numerous  pores,  the  pores  in  the 
outer  wood  being  smaller  and  often  arrajiged  in  groups  or  concentric 
lines.     Medullary  rays  fine. 

1.  B.  Colvillei,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  iv.  81 ;  Gamble  Darj.  List  67. 
Vern.  Pari  singbatti,  Nep. ;  Fya-shing,  Bhutia. 

A  small  tree.  Bark  grey,  corky-papery,  longitudinally  cleft. 
Wood  reddish-brown,  soft  Pores  of  two  sizes :  large  near  the  annual 
rings,  smaller  in  the  autumn  wood,  these  latter  grouped,  the  groups 
being  enclosed  in  patches  of  soft  tissue,  which  are  arranged  in 
interrupted  concentric  bands.     MedtiUary  rays  fine. 

Sikkim  Himalaya  at  9-12,000  ft. 

Growth  slow,  13  rings  per  inch  of  radius.  An  extremely  handsome  tree  with 
masses  of  dark  crimson  flowers,  which  appear  in  August  and  make  the  tree  very 
conspicuous  in  its  habitat  on  the  summit  of  Mount  Tonglo.    It  is  beautifully  figured 

in  Hook.  f.  IlL  Him.  PI.  1. 18. 

lbs. 
E  2393.    Tonglo,  Darjeeling,  10,000  ft.  (Gamble) 36 

2.  B.  maerostachya,  Benth. ;  Fl.  Br.  Ind.  iv.  81 ;  Gamble  Darj.  List  57.  Vern. 
Bejunpati,  Nep. 

A  shrub  with  rusty  pubescent  leaves.  Bark  light  brown,  fibrous, 
peeling  off  in  long  fragile  strips.  Wood  moderately  hard,  yellowish- 
white.    Pores  small,  in  groups  of  loose  tissue,  the  groups  in  rough 

concentric  bands.    MedvUary  rays  fine,  not  very  numerous.    Annual 

rings  marked  by  a  belt  of  pores. 
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Sikkim  Hiraal^a,  at  6-7000  ft. ;  Ehasia  and  Naga  Hills. 
Ehasia  Hills — Eew  Museum  (J.  D.  Hooker). 

8.  B.  panleulata,  Wall. ;  PI.  Br.  Ind.  iv.  81;  Brandis  For.  Fl.  318;  Kurz  For. 
Fl.  ii.  251.  Vem.  Spera  ttmna,  Afg. ;  Prindy  Sutlej ;  Dholtu,  ghHttia,  sodhera, 
audhariy  N.-W.  Him. ;  Sinna^  Nep. 

A  lar^e  evergreen  shrub.  Bark  thin,  light  grey,  peeling  off  in  long 
strips.  Wood  white,  moderately  hard,  close-grained.  Annual  rings 
marked  by  a  belt  of  small  pores.  Pores  in  the  autumn  wood  very 
small,  in  groups  and  in  oblique  lines.    MedvMary  rays  fine. 

Baluchistan ;  Himalaya,  from  the  Indus  to  Bhutan,  at  4-7000  ft. ;  Upper  Burma. 

A  handsome  shrub  with  white  woolly  or  tawny  leaves  and  lilac  flowers,  but  often 
yery  stunted.  It  is  found  on  dry  slopes  and  among  rocks.  Growth  moderate,  11  rings 
per  inch  of  radius. 

11m. 

H    158.    Simla,  7000  ft 41 

H  2882.    Nagkanda,  Simla,  7000  ft.  (Gamble) — 

4.  B.  asiatica.  Lour. ;  Fl.  Br.  Ind.  iv,  82 ;  Bedd.  Fl.  Sylv.  clxiii. ;  Brandis  For. 
Fl.  318 ;  Kurz  For.  Fl.  ii.  260 ;  Gamble  Daij.  List  66 ;  Talbot  Bomb.  List  142. 
B,  Neemda,  Roxb.  Fl.  Ind.  i.  396.  Vem.  Bhatiy  dhatda,  shiuntra,  Eumaon ;  Bana, 
Simla ;  Newarpati,  Nep. ;  Fonddm,  Lepcha ;  Nimda,  badhbola,  Chittagong ;  Kyaung- 
migUf  Burm. 

A  large  evergreen  shrub.  Bark  thin,  grey.  Wood  grey,  moderately 
hard.  Anmud  rings  distinctly  marked  by  a  belt  of  closely-packed 
pores  in  the  spring  wood.  Pores  small,  not  all  of  equal  size,  scanty 
except  along  the  annual  rings.     Medullary  rays  fine,  numerous. 

Sub-Himalayan  tract  from  the  Indus  eastwards,  ascending  to  4000  ft.;  Bengal, 
Burma,  South  India ;  often  cultivated  in  gardens. 

This  ornamental  shrub  has  long  spikes  of  white  fragrant  flowers,  with  white 
tomentose  leaves.  It  is  chiefly  found  in  second-growth  forests,  on  roadsides,  in  grass 
sayannahs,  on  deserted  village  sites ;  in  the  Lower  Himalaya  and  Siwaliks  it  comes 
up  profusely  on  landslips ;  in  Western  and  Southern  India  it  occurs  in  ravines  and  on 
river-banks.    Growth  fast,  4i  rings  per  inch  of  radius. 

lbs. 

HllO.    Sutlej  VaUey,  Simla,  4000  ft 44 

2.  FAGRiEA,  Thunb. 

Seven  species,  trees  or  shrubs,  sometimes  epiphytes.  F,  zeylanica,  Thunb. ;  Fl. 
Br.  Ind.  iv.  83 ;  Bedd.  Fl.  Sylv.  clxiv. ;  Fl.  Geyl.  iii.  170 ;  Vem.  Etamhuru,  Cingh., 
is  a  small  tree  of  the  low  country  of  Ceylon  up  to  2000  ft.,  chiefly  in  the  moist  region  ; 
also  (var.  hrevituba)  of  South  India.  In  Ceylon  the  flowers  are  more  than  3  in. 
long.  F.  camosa,  Jack ;  Kurz  For.  Fl.  i.  204,  is  an  epiphytic  shrub,  and  F,  auricu- 
IcUa^  Jack  (F,  attriculariaj  Benth. ;  Kurz  For.  Fl.  ii.  204),  an  erect  shrub,  of 
Tenasserim.  F.  khasiana,  Benth. ;  Fl.  Br.  Ind.  iv.  84,  is  a  tree  of  Assam  and  the 
Ehasia  Hills  up  to  5000  ft. 

Wood  hard,  close-grained,  grey  or  light  brown.  Pores  large, 
scanty,  often  subdivided.  MedvXlary  rays  tine,  very  numerous.  Con- 
centric pale  bands  numerous :  in  these  there  may  be  (extremely  fine) 
pores  as  in  Strychnos,  but  I  cannot  detect  them. 

1.  F.  obovata.  Wall ;  Fl.  Br.  Ind.  iv.  83;  Bedd.  Fl.  Sylv.  clxiv.;  Kurz  For.  Fl. 
ii.  205 ;  Gamble  Darj.  List  57 ;  Talbot  Bomb.  List  142 ;  Trimen  Fl.  Cejrl.  iii.  171. 
F.  coromandelina,  Wight ;  Bedd.  Fl.  Sylv.  t.  244.  Vem.  Ginnuna,  Kan. ;  Suna 
khari,  Nep. ;  Longsoma^  Magh ;  Thagyaletwa,  Burm. 

A  small  or  moderate-sized  tree,  sometimes  epiphytic.    Bark  ^«^  ^ 
smooth     Wood  grey,  bo  ft    Pores  moderate-sized,  aewafcy ,  Hxi  -pivc^  ^"t 
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threes ;  with  occasional  regularly  spaced  very  large  pores  (or  inter- 
cellular ducts)  filled  with  resinous  matter.     Medvllary  rays  fine. 

Eastern  Himalaya,  especially  in  the  Bhutan  Hills ;  Ehasia  Hills  up  to  4000  ft. ; 
Gbittao[ODg  Hill  tracts  and  the  mixed  forests  of  Burma ;  forests  of  the  Eumta  taluka 
of  N.  Eanara  and  thence  along  the  Western  Gh&ts,  frequent  and  conspicuous  in  the 
Nilgiris ;  lower  hills  of  Ceylon. 

W  4176.    Naduvatam,  Nilgiris,  6000  ft.  (Gamble). 

No.  B  1450  (66  lbs.  per  cubic  foot),  brought  by  Griffith  from  the  Mishmi  Hills  in 
1836,  is  probably  this  species. 

2.  F.  raeemosa,  Jack ;  Fl.  Br.  Ind.  iv.  84 ;  Kurz  For.  Fl.  ii.  205.  Vem.  Thit- 
hpdlu,  Burm. 

A  moderate-sized,  evergreen  tree.  Wood  moderately  hard,  greasy 
to  the  touch  and  with  a  scent  like  that  of  indiarubber.  Pores 
moderate-sized,  scattered,  often  oval  and  subdivided.  Narrow,  wavy, 
concentric  pale  bands,  alternating  with  broader  bands  of  firmer 
tissue,  in  which  the  fine,  numerous  medullary  rays  are  distinctly 
visible. 

Andaman  Islands. 

The  Fl.  Br.  Ind.  quotes  Kurz  For.  Fl.  under  F,  raeemosa,  but  does  not  give  the 
Andamans  for  a  habitat.  It  seems  most  probable  that  the  woods  belong  to  F,  morin- 
dcefoliOf  Bl.,  which  at  any  rate  is  very  near  to  the  Malayan  F.  raeemosa^  but  the  Fl. 
Br.  Ind.  says  F.  morindasfolia  is  only  a  rambling  shrub,  while  the  specimens  clearly 
belong  to  a  tree.  Weight  50  lbs.  per  cubic  foot  Colonel  Ford  says  that  the  wood  is 
strong  and  durable,  that  it  is  used  for  house-posts,  and  the  root  bark  as  a  cure  for  fever. 

lbs. 

B  1990.    Andamans  (Kurz,  1866) 52 

B2294.  „         (Col.  Ford,  1866) 48 

3.  F.  fragrans,  Roxb.  Fl.  Ind.  i.  461 ;  Fl.  Br.  Ind.  iv.  85 ;  Kurz  For.  Fl.  ii.  205. 
Vem.  Anan,  Burm. 

An  evergreen  tree.  Wood  light  brown,  hard,  close-grained.  Pores 
(or  intercellular  ducts)  large,  very  scanty,  often  subdivided  and  filled 
with  a  white  substance.  Numerous  pale  concentric  bands  alternating 
with  about  equal  bands  of  firmer  tissue  in  which  the  fine  numerous 
w^dvZlary  rays  are  distinctly  visible.  On  a  vertical  section  the 
wood  shows  a  mass  of  short  fine  vertical  lines,  which  apparently  are 
the  medullary  rays,  which  are  consequently  not  deep. 

Eng  forests  of  Martaban  and  Tenasserim,  very  common,  especially  round  the 
Heinze  basin. 

One  of  the  most  important  of  the  second-class  trees  of  Burma.  The  wood  is  used 
for  house-building,  bridge  and  wharf  piles,  boat-anchors  and  other  purposes ;  it  has 
been  recommended  for  joinery.  It  has  recently  been  the  subject  of  experiment  and 
report  ("  Ind.  Forester,"  vol.  xxv.  440),  from  which  it  seems  that  about  200,000  tons  of 
the  wood  are  available  from  the  Tenasserim  Division,  in  logs  up  to  60  ft.  in  length. 
The  durability  of  the  wood  is  attested  by  bridge-posts  at  Myohaung,  Tavoy,  said  to 
be  over  200  years  old ;  by  similar  bridge* posts  at  Onbinkwin  and  in  Kyousat  chaung ; 
and  by  posts  in  the  moat  of  the  old  city  of  Tenasserim,  300  years  old.  The  results 
of  the  experiments  were  that  the  average  weight  per  cubic  foot  is  60  lbs.,  and  P  comes 
to  about  980.  The  Report  says  that  the  Municipality  (of  Rangoon  ?)  is  testing  its  use 
for  wood-paving. 

Crushing  weight:  two  specimens  4"  x  1"  x  1"  required  9744,  8624  lbs.  against 
12,000  as  given  by  Molesworth  for  Teak  and  8200  for  English  Oak. 

According  to  Baker,  W  =  70  lbs.  and  his  experiments  with  Tavoy  wood  in  bars 

7'  X  2"  X  2'^gaveP  =  553 ;  WaUicb  giveaN^  =  &2.^VW-,  Simpson  gives  W  =  57  lbs. 

and  P  =  387,  but  the  specimen  was  not  goo^v  ^^Xou  ^viq&^xSs*,  \\»  S&  ^i^Vn^ble 
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that  W  may  best  be  taken  at  60  lbs.,  and  that  Baker's  value  of  P.  obtained  from  the 
trial  of  large  pieces  of  wood  is  the  most  accurate.  The  most  important  quality  of 
the  wood  is  clearly  its  power  of  resisting  teredo  and  its  great  durability  both  in  fresh 
and  salt  water. 

H.  C.  Hill,  in  his  Reports  (1900)  on  Forest  Conservancy  in  the  Straits  Settlements, 
and  the  Federated  Malay  States,  meotions  that  this  tree  (Yem.  Tmbusu)  is  very 
largely  gregarious,  coming  up  freely  on  grassy  blanks  in  the  forest,  and  easily  pro* 
pagated  artificially.    He  recommends  it  as  a  nurse  for  gutta-percha. 

11m. 

B    289.    Burma  (1867) 53 

B    550.    Martaban  (Seaton) 65 

B  3073.    Burma  (Brandis,  1862,  No.  120) 57 

3.  STRYCHNOS,  Linn. 

Sixteen  species,  of  which  all  but  two  are  more  or  less  climbing  shrubs.  Among 
these  climbing  shrubs  only  two  or  three  are  at  all  common.  8.  colubrina,  Linn. ;  Fl. 
Br.  Ind.  iv.  87 ;  Talbot  Bomb.  List  142 ;  Trimen  Fl.  Oeyl.  iii.  173;  Vern.  Kanal,  kajer 
hd.  Mar.,  is  a  large  species  of  the  Western  Ghd.ts  and  the  drier  regions  of  Ceylon. 
5.  cinnamomi/olia,  Thw. ;  Fl.  Br.  Ind.  iv.  89  ;  Trimen  Fl.  Ceyl.  iii.  174 ;  Vero.  Eta^ 
kirindivDtl,  wel-heli^  Cingh.,  is  a  very  large  climber  endemic  in  the  moist  low  country 
of  Ceylon.  8,  Bheedii,  Clarke ;  Fl.  Br.  Ind.  iv.  87,  is  said  by  Bourdillon  to  be  an 
enormous  climber  of  the  evergreen  forests  of  Travancore,  up  to  30OO  ft.  8.  Wallichianay 
Bentb. ;  FL  Br.  Ind.  iv.  90,  is  a  climbing  shrub  ("a  tree"  according  to  Kurz  For.  Fl. 
iL  167,  which  is  Dot,  however,  quoted  in  Fl.  Br.  Ind.)  of  Assam  and  Sylhet. 

The  structure  of  Strychnoa  is  curious  and  demands  further  study. 
In  some  of  the  S.  American  and  S.  African  species  (see  Nordlinger's 
Sections)  what  are  here  called  large  pores  with  white  contents  seem 
to  be  fibro- vascular  bundles  like  those  of  Monocotyledons  scattered  in 
the  wood  in  addition  to  the  pores  and  medullary  rays  as  usual.  In 
the  two  species  here  given,  the  large  pores  seem  to  be  single  and 
not  compound. 

1.  S.  Nux-vomica,  Linn.  ;  Fl.  Br.  Ind.  iv.  90;  Roxb.  Fl.  Ind.  i.  575;  Bedd. 
Fl.  Sylv.  t.  243 ;  Brandis  For.  Fl.  317 ;  Kurz  For.  Fl.  ii.  166  ;  Talbot  Bomb.  List  142 ; 
Trimen  Fl.  Ceyl.  iii.  176.  The  Snake  Wood,  Nux-vomica  or  Strychnine  tree.  Vern. 
Kuchkif  kajra.  Hind. ;  Kuchila,  Beng. ;  Kerra^  korra,  kuchila,  Uriya ;  Mtishti,  Koya; 
Mushidi,  Eeddi ;  Yetti,  eddi,  kanchurai,  Tam. ;  Mushti,  musadij  Tel. ;  Kasaraka, 
kujarra,  khasca,  kaaaragaddey  kasarkana,  Kan. ;  Kara^  jhar  katchura,  kaj'ra,  Mar. ; 
Kanjiramf  Mai. ;  Ooda  kadiiru,  Cingh. ;  Kahaung^  Burm. 

A  moderate-sized  or  large  deciduous  tree.  Bark  thin,  dark  grey, 
or  yellowish-grey,  smooth.  Wood  white  when  fresh  cut,  turning 
yellowish-grey  on  exposure,  hard,  close-grained,  durable.  No  heart- 
wood,  no  annual  rings.  Pores  of  two  classes :  large  pores  very 
scanty;  veiy  small  pores  numerous,  in  irregular  ramified  patches, 
which  are  joined  by  concentric  and  oblique  white  lines,  the  general 
pattern  fantastic  on  a  cross-section.  Medullary  rays  white,  fine  and 
moderately  broad,  numerous,  sharply  defined  in  the  darker  tissue. 
The  large  pores,  which  are  prominent  as  white  streaks  on  a  vertical 
section,  are  filled  with  a  white  pith-tissue,  and  sometimes  ramify ;  they 
may  be  not  vessels,  but  large  intercellular  ducts. 

Gorakhpur  forests  in  Northern  India ;  Bengal,  Orissa,  the  Circars ;  the  Deccan  and 
Garnatic ;  moist  forests  in  the  Bombay  Presidency  ;  deciduous  forests  all  over  Burma ; 
dry  region  of  Ceylon. 

A  common  and  important  tree  in  South  India,  almost  all  parts,  leaves,  bark,  fruit 
and  especially  the  seeds,  being  poisonous,  and  the  latter  yielding  \.\i^  «!i[^«\o\^^U^<^-* 
nine  and  Brucine,  so  that  there  is  a  considerable  trade  in  tViein.    T\i^  iiwSX.  \^  ^  \kc^ 
orange-coloured  berry,  and  the  seeds  are  round,  flat,  covn-lVke  wai^  wX'^w'j  Vd^.  ^:s3tfi>ax. 
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For  the  murket  it  is  best  that  the  seeds  should  be  *'  blight,"  that  is  clean  and  silvery, 
so  that  it  is  necessary  that  they  should  be  washed  out  of  the  fruit  and  not  merely 
picked  up  under  the  tree.  Seeds  picked  up  are  usually  dull  in  colour,  muddy  and 
(whether  or  not  they  contain  as  much  alkaloid)  of  very  second-rate  market  quality. 
In  the  Striharikota  forests  of  Nellore,  where  the  tree  is  common,  the  seeds  are  washed 
out  by  a  forest  tribe,  the  Tanadis,  and  a  good  price  is  usually  obtained  for  them. 
The  London  market  quotation  is  usually  about  7  to  10  shillings  per  cwt^  The 
exports  are  chiefly  from  Madras,  Bombay  and  Cochin,  and  are  of  considerable  amount. 
The  seeds  also  give  a  dye  and  a  medicinal  oil.  The  pulp  of  the  fruit,  though  contain- 
ing also  some  poison,  is  eaten  by  the  Langtir  monkeys  (Semnopithecus  enteUus,  Blyth 
and  S,  priamiu,  And.)  and  also  by  the  Malabar  pied  hombill  (Anthracoceros  coronahu, 
Elliot)  and  perhaps  by  other  hombills,  parrots  and  other  birds,  but  the  seeds  are 
probably  always  rejected  or  else  pass  undigested.  But  while  the  Langilr  monkeys  can 
apparently  eat  the  fruit  and  even  seeds  without  harm,  other  monkeys  as  well  as  other 
animals  and  man  cannot  do  so,  though  it  is  said  that  the  flying  fox  can  eat  the  pulp 
with  impunity.  The  Strychnine  tree  is  handsome,  and  when  in  flower  is  at  once 
recognizable  by  t|ie  strong  odour  of  turmeric  which  the  flower  gives  ofil  The  shoots 
when  very  young  may  occasionally  be  browsed  by  goats,  otherwise  the  tree  is 
untouched  by  animals. 

The  wood  is  bitter  and  is  not  eaten  by  white  ants,  but  it  is  not  much  used. 
Brandis  makes  no  mention  of  any  use,  nor  does  Trimen ;  Beddome  and  Eurz  say  it  is 
used  for  plough-shares,  cart-wheels,  cots  and  fancy  cabinet-work.  Skinner,  No.  119, 
gives  W  =  56  lbs.  and  P  =  1160 ;  Brandis'  three  experiments  of  1864:  with  Burma 
wood  in  bars  3'  X  1"  x  1"  gave  W  =  49  lbs.,  P  =  623,  while  his  list  of  1862,  No.  75, 
gave  W  =  52  lbs. ;  the  average  of  the  specimens  examined  gives  59  lbs.,  so  that  we  may 
take  the  average  of  54  lbs.  as  the  weight  per  cubic  foot. 

Reproduction  is  apparently  good,  and  artificial  cultivation  should  be  easy,  but  the 
sylviculture  still  requires  investigation.  Brandis  calls  this  and  8.  potatorum  **  ever- 
^nreen,"  but  Kurz  calls  them  both  *' deciduous."    My  own  experience  agrees  with 

Kurz'  views. 

lbs. 
0    3537,  3538.    Ehurdha  Forests,  Orissa  (Gamble)  .        .        .      63  and  54 
D  4005.    Guddapah  Forests  (Higgens)     ......     59 

D  4028.    Collegal  Forests,  Coimbatore 61 

W  1224.    North  Kanara  (Barrett) 66 

W    727.    South  Kanara  (Cherry) 59 

B  3072.    Burma  (Brandis,  1862) 49 

!•  S,  potatorum,  Linn.  f. ;  Fl.  Br.  Ind.  iv.  90 ;  Koxb.  Fl.  Ind.  i.  576 ;  Bedd. 
Fl.  Sylv.  clxiii. ;  Brandis  For.  Fl.  317  ;  Kurz  For.  Fl.  ii.  167  ;  Talbot  Bomb.  List  143; 
Trimen  Fl.  Ceyl.  iii.  176.  The  Clearing  Nut  tree.  Vern.  Ntrmali,  net  maU  Hind.; 
Kotaku,  Uriya;  JJstumri,  Gondi;  Tettancottai,  tettian,  tettOj  Tarn.;  Chilla,  indupa, 
induga,  katakamu,  judapa,  Tel. ;  Nirm(ili,cht£binj\  Mar. ;  Tettam-parelf  MaL  ;  Chitlu, 
Kan. ;  /m^uvo,  Eoya ;  Chidla,  Beddi ;  Ingini,  Cingh. 

A  moderate-sized  deciduous  tree.  Bark  J  to  J  in.  thick,  black  or 
brownish-black,  corky,  very  deeply  and  narrowly  cleft  vertically,  so 
as  to  form  thin  ridges  which  easily  break  ofif.  Wood  white  when 
fresh  cut,  turning  yellowish-grey  on  exposure,  hard,  close-grained, 
seasons  welL  No  heartwood,  no  annual  rings.  Pores  of  two  classes : 
large  pores  very  scanty;  very  small  pores  numerous,  arranged  in 
irregularly  ramified  patches,  which  are  extremely  variable  in  shape, 
giving  the  wood  a  remarkably  fantastic  pattern  on  a  cross-section,  as 
in  S.  Nux-vomica,  These  patches  are  joined  by  white  concentric 
lines  which  may  possibly  represent  annual  rings.  MedwUary  rays 
white,  fine  and  moderately  broad,  numerous,  sharply  defined  in  the 
darker  tissue.  The  large  pores,  which  are  prominent  on  a  radial 
section,  are  filled  with  a  white  shining  pith-tissue  and  are  often 
i^miGed ;  they  are  probably  not  vessels,  but  large  intercellular  ducts. 

Deciduous  forests  in  the  Peninsula oiln^\&'.  >i)[ie  C»«\i\.\«X^xwfliR«i\  Orissa  and  the 
Circars ;  the  Deccan,  Carnatic  and  ^\il\iftni  l&sXiT^AXai  cwfli\.r5  \  ^iJaa  ^Tv«t  Vsra^i^  v^. 
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Travancore ;  open  and  dry  forests  of  the  Prome  District  in  Burma ;  dry  country  of 
Ceylon. 

Unlike  the  previous  species,  the  Clearing  Nut  tree  is  not  poisonous,  but,  on  the 
contrary,  its  seeds  are  used  to  clear  muddy  water,  which  is  done  by  rubbing  the  inside 
of  the  vessels  with  them.  It  is  not  definitely  fully  known  how  this  action  tc^es  place, 
bnt  Dr.  Cornish,  quoted  by  Watt,  says  **  tbe  construction  of  the  nut  is  clearly  vegetable 
'  albumen,  and  this,  when  rubbed  down  with  water,  acts  mechanically  as  a  precipitant 

*  of  suspended  matter."    They  are  also  used  in  medicine,  and  the  pulp  of  the  fruit  is 
eaten  and  made  into  preserve.    The  wood  is  good.    Beddome  says  it  is  "  much  in  use 

*  for  ploughs,  building  purposes,  cart-wheels,  etc.,"  and  Eurz  says  much  the  same.    The 
weight  per  cubic  foot  is  about  58  lbs. 

lbs. 

C  2979.    Bijeragogarh,  C.P. — 

C  1101.    Ahiri  Reserve,  C.P.  (R.  Thompson) 55 

C  4463.    Chanda  Forests,  C.P.  (Lowrie) — 

C  3500.    Ehurdha  Forests,  Orissa  (G^amble) •— 

D  4235.    Nallamalai  Hills,  Eumool  (Gamble) 58 

D  4007.    Cuddapah  Forests  (Hiegens) 50 

D  1060.    South  Arcot  (Beddom^ 61 

No.  44,  Salem  Collection         • 56 

4.  GAEKTNERA,  Lamk.  Four  species,  Ceylon  shrubs,  three  of  which  are 
endemic.  The  genus  very  closely  resembles  Fsychotria  (Rubiacesd),  but  is  distinguished 
by  the  superior  ovary.  G,  Kimigii,  Wight ;  Fl.  Br.  Ind.  iv.  91 ;  Bedd.  FL  Sylv.  clxiv. ; 
Trimen  Fl.  Ceyl.  iii.  177 ;  Vem.  FSra-tambcUti,  Cingh.,  is  a  large  shrub,  common  in 
the  moist  low  country  of  Ceylon  up  to  3000  ft. 

5.  GARDNERIA,  Wall 

Two  species,  climbing  shrubs.  0,  angustifolia,  Wall^  Fl.  Br.  Ind.  iv.  93 ;  Ghimble 
Darj.  List  57  ;  Vem.  Takpadik^  Lepcha,  is  found  in  the  Himalaya  from  Chakrata  and 
Mussoorie  to  Bhutan,  at  5-8000  ft.,  usually  in  ravines  like  the  ''Beargarden'*  at 
Chakrata  and  the  "  Mossy  falls"  at  Mussoorie. 

!•  G.  ovata,  Wall. ;  Fl.  Br.  Ind.  iv.  93 ;  Eurz  For.  Fl.  ii.  227. 
A  large  climber,  with  spirally  twisting  stem.  Bark  dark  brown, 
rough,  i  in.  thick.  Wood  made  up  of  narrow  indented  wedges  which 
radiate  star-like  but  increase  in  width  from  the  centre  outwards 
and  are  separated  by  fibrous  bast  tissue.  Pores  moderate-sized  to 
large,  often  subdivided,  arranged  in  somewhat  concentric  lines 
separated  by  concentric  lines  of  pale  loose  tissue.  MedvMary  rays 
extremely  fine,  very  numerous. 

EhasU  Hills ;  Nilgiri  Hills  at  5-7000  ft.,  common. 

W  3797.    Fairlawns,  Ootacamund,  7000  ft.  (Gamble). 

Order  LXXY.    BOBAOINEiE. 

Four  Indian  woody  genera  belonging  to  three  Tribes,  viz. — 

Tribe  I.  Cordieae Cordia. 

„    II.  Ebretiesd Ehretia,  Rhabdia. 

„  in.  Heliotropieas Tournefortia. 

Most  of  tbe  plants  belonging  to  tbe  Order  are  herbaceous  and  several  of  them  are 
showy  garden  plants,  some  shrubby.  The  Heliotrope,  Hdiotropium  peruvianum^  Linn., 
sometimes  reaches  the  size  of  a  shrub,  especially  on  the  Nilgiris,  that  home  for  foreign 
plants  from  all  temperate  regions  of  the  world.  Some  of  the  species  of  Cordia  have 
woods  of  pretty  grain  useful  in  carpentry. 

There  is  no  general  character  for  the  woods  of  this  Order.     Gordicu 
has  well-marked  bands  of  soft  tissue  in  most  species  Obiid  ^i  dL^dx^\stQ^\i> 
teak-like  wood;  Ehretia  has  an  even-grained  \\^Vw\o\Jlt^^  ^wA 
with  annual  rings  uauadly  marked  by  larger  poxo^ 
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1.  CORDIA,  Linn. 

Thirteen  species,  fiurly  evenly  distributed  over  the  country,  some  of  them  having 
useful  woods  deserving  of  being  better  known  and  more  in  use,  especially  for  farniture. 
(7.  Miqua,  Willd.;  Fl.  Br.  Ind.  iv.  137  (C.  lati/olia,  Roxb.  Fl.  Ind.  i.  588,  C.  Myxa, 
Linn,  (part) ;  Brandis  For.  Fl.  336,  C.  Wdllidiii,  G.  Don ;  Bedd.  Fl.  Sylv.  t.  245 ; 
Talbot  Bomb.  List  144) ;  Vera.  Oeduri,  Sind ;  Sepistan,  pisiatij  Guj. ;  Bara  JesKro, 
Hind.;  Burgund,  duhiit?an,  Mar.;  Ckandle,  Kan.,  is  a  tree  of  the  Western  Ghdts, 
Guzer^t  ana  other  dry  parts  of  the  Bombay  Presidency,  also  Mysore,  very  nearly 
allied  to  C.  Myxa,  with  which  Brandis  unites  it,  keeping  C.  Wallichii  separate. 
(7.  monoica,  Roxb.  Fl.  Ind.  i.  592;  Fl.  Br.  Ind.  iv.  137;  Bedd.  Fl.  Svlv.  clxvi. 
Talbot  Bomb.  List  144;  Trimen  Fl.  Ceyl  iii.  193(C.  pdygama,  Roxb.  Fl.  Ind.  i.  694 
Bedd.  Fl.  Sylv.  clxvi. ;  Knrz  For.  FL  ii.  207) ;  Vern.  Pido,  Hind. ;  Panugeri^  TeL 
NaruvUi,  Tarn.,  is  a  small  irregular  tree  of  Orissa,  the  Gircars,  Deccan,  West  and  South 
India  and  Ceylon.  C.  giandis,  Roxb.  Fl.  Ind.  i.  593 ;  Fl.  Br.  Ind.  iv.  137 ;  Kurz 
For.  Fl.  ii.  208 ;  Gamble  Daij.  List  57 ;  Yern.  Atari,  Nep. ;  Thanoit,  Burm.,  is  a  larse 
tree  of  the  Sikkim  Terai  and  lower  hills,  Assam,  Ghittagong  and  Burma,  with  a  pale 
brown,  light  wood,  and  large  leaves  which  are  ujsed  to  make  the  outer  wrapinng  of 
Burmese  native  cigars.  G.  FerrotUtii,  Wight  and  Cfulvosay  Wight  are  small  trees 
of  the  South  Deccan  in  dry  forests.  C.  obi&ng\folia,  Thw. ;  Trimen  Fl.  GeyL  liL  194, 
is  a  straggling  shrub  endemic  in  Ceylon.  O,  mbcordaia,  Lamk. ;  Fl.  Br.  Ind.  iv.  140; 
Kurz  For.  FL  ii.  209 ;  Trimen  Fl.  Ceyl.  iii.  195  (C  campanulata,  Roxb.  FL  Ind.  L 
593),  is  a  handsome  large  shrub  of  the  Coast  forests  of  the  Andamans,  TenasBerim 
and  Ceylon,  with  orange-yellow  flowers.  (7.  gpeciosa,  Willd.  and  C.  tectonifoliaf  WalL 
are  small  red-flowered  trees  introduced  from  the  West  Indies  and  often  cultivated  in 
Indian  gardens.  The  "Inderah*'  tree  of  the  Soudan  is  Cordia  ahyssinicoy  Br.  It 
gives  a  good  timber,  easily  converted  and  suitable  for  most  purposes  (Muriel). 

Pores  of  variable  size,  more  or  less  joined  by  concentric;  often 
broken,  belts  of  loose  tissue,  separated  by  darker  belts  in  whidi  the 
medullary  rays  are  prominent.  C.  Myxa  and  (7.  octandra  have  soft 
woods,  the  others  have  hard  woods  much  resembling  good  Teak, 
durable  and  suitable  for  carpentry. 

1.  C.  Myxa,  Linn. ;  Fl.  Br.  Ind.  iv.  136 ;  Boxb.  FL  Ind.  i.  590 ;  Bedd.  FL  Sylv. 
clxv. ;  Brandis  For.  FL  336 ;  Kurz  For.  Fl.  ii.  206 ;  Gamble  Darj.  List  57 ;  Talbot 
Bomb.  List  144 ;  Trimen  Fl.  Ceyl.  iii.  193.  Vern.  Lasora,  bJiokar,  gondij  Bind, ; 
Lastvara,  Pb. ;  Les&riy  giduri,  Sind ;  Katula,  lasoroy  Garbwal ;  Borla,  bauraloj  horUti^ 
lisdro,  Kumaon ;  Bohar%  buhalf  Beng. ;  Boeri,  Nep. ;  Nimatj  Lepcha ;  Dobakari, 
Mechi;  Chndiy  ambata,  "UnjtL;  ^aro^/m^,  Zcmoto,  Merwara ;  64<72(/a,  Jeypore ;  Gftmd- 
han,  Berar ;  Vidiy  verasu,  naruvUi,  Tam. ;  Fedda  boku,  virgi,  nakkera,  irki,  iWitt,  Tel. ; 
Bholiya,  pajipotong,  Khond ;  Ern^um,  K61 ;  Semar,  goden,  gandan,  shelu,  lihokur, 
vargutid.  Mar.;  ChotU,  eheUa,  Kan.;  Virashamy  Mai.;  Karadi,  Trav.  BQlls;  Selte, 
Gondi ;  Silu,  chilu,  Kurku ;  Lasseri,  Baigas ;  Lolii,  Cingh. ;  Chainty  Magh ;  TTuMnat, 
taung  thanat,  Burm. 

A  moderate-sized  deciduous  tree.  Bark  ^  to  f  in.  thick,  grey  or 
brown,  rough  with  shallow  longitudinal  wrinkles  and  furrows.  Wood 
greyish-brown,  moderately  hard.  Pores  moderate-sized  or  lai^, 
scanty,  scattered  and  fi^uently  double,  or  partitioned,  joined  by 
concentric  bands  of  tissue  which  consist  of  h^rge  rectangulfiir  or  six- 
angled  wood  cells ;  the  alternate  bands  denser  and  closer  in  texture. 
Medidlary  rays  short,  moderately  broad,  shallow,  prominent  on  a 
radial  section  as  a  mottled  silver-grain. 

Througbout  India,  Burma  and  Ceylon,  extending  to  the  Punjab  Himalaya^  and 
rising  to  5000  ft. ;  often  planted. 

A  crooked  tree  of  rather  uninteresting  character,  but  pretty  when  in  flower  or  fruit. 

Growth  moder&tely  fast,  3  to  9  rings  per  vncYi  oi  WkAVo&^TWidxa) ;  specimens  here  given 

do  Dot  show  the  rings  well,  with  the  excepXion ol I^cs-vVja^V ^^^ \\a  1  tvt^^^ \aah^ 
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lbs. 

B    274.    Burma  (1867) 48 

B  1428.    Tharrawaddy,  Burma 51 

Nordlinger'8  Sections,  vol.  10  (Tab.  XI.  2). 

4.  C.  vestita,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  iv.  139  ;  Brandia  For.  Fl.  338.  Vem. 
Kumbij  karukj  Pb. ;  Kum  paimdn^  pin,  indak^  chinta^  ajdnta,  hairula,  henda,  Hind. ; 
Bairoldf  Dehiu  Dtin ;  LcUara,  Oudh. 

A  small  deciduous  tree.  Bark  J  in.  thicks  dark  grey,  exfoliating 
when  old  in  large  woody  scales.  The  wood  has  the  same  structure  and 
appearance  as  that  of  C.  Rothii  and  C.  Madeodiiy  except  that  the 
concentric  lines  are  more  often  interrupted. 

Sub-Himalayan  tract,  from  the  Jhelum  to  the  Sarda  Biver,  Oudh;  fairly  common 
in  the  Saharanpur  Siwaliks. 

A  rather  conspicuous  but  not  very  common  tree,  with  large  tomentose  leaves  and 

characteristic  bark.    The  wood  is  of  excellent  quality  and  deserves  to  be  better  known 

as  it  is  capable  of  making  good  furniture  with  a  figured  grain,  not  unlike  good  quality 

slow-grown  Teak.    It  is  strong  and  said  to  be  used  for  wheel  and  well-work  (Brandis). 

The  fruit  is  eaten ;  it  is  preferred  to  that  of  C.  Myxa, 

lbs. 

O    231.    Garhwal  (1868) 62 

0  2998.  „      (1874) 53 

0  3232.    DehraDdn — 

5.  C.  Maeleodil,  Hook.  f.  and  Th. ;  FL  Br.  Ind.  iv.  139 ;  Brandis  For.  FL  337,  t. 
41 ;  Talbot  Bomb.  List  144.  Yem.  Dhengan^  dhdman,  dhdian,  deivan,  dahi^  dahip(ii€u, 
dihgan,  Hind. ;  DJutiiuan,  Sattara ;  Daitvas,  dhcUm,  bhoti^  Mar. ;  Bot,  Grondi ;  Lauri 
kaMamdr,  Kurku;  Oadru,  Ajmere;  Pedda  battava,  TeL;  BaurlOy  Uriya;  Godda^ 
Merwara;  Oadda,  Jeypore;  Benta,  porponda,  K61;  Bhanvar,  helaunan^  Kharwar; 
Jtigia,  Sonthal ;  Borla  mehranu,  Khond. 

A  middling-sized  deciduous  tree.  Bark  thick,  grey,  soft,  corky. 
Heartwood  light  brown,  beautifully  mottled  with  darker  veins,  even- 
grained,  very  hard.  Pores  small  to  moderate-sized,  in  irregular  con- 
centric  belts  of  light  tissue,  often  joined  by  white  lines  without  pores. 
Medullary  rays  white,  fine  and  moderately  broad,  prominent. 

Central  India,  in  the  Central  Provinces,  Chota  Nagpore,  Orissa,  the  Circars,  Deocan ; 
Konkan  and  North  Eanara,  in  deciduous  forest. 

Weight  40  to  50  lbs.  (Brandis) ;  specimens  examined  give  an  average  of  52  lbs. 
The  wood  is  used  for  furniture,  picture-frames  and  other  ornamental  work ;  also  for 
fishing-rods,  which  are  said  to  be  excellent  (Brandis).  It  deserves  to  be  better  known 
and  more  in  use,  and  to  be  respected  in  sylvicultural  operations.  It  is  much  esteemed 
by  the  natives  in  the  Central  Provinces,  who  use  it  for  furniture  and  agricultural  tools 
(Chicago  Exh.  Cat.,  1893). 

lbs. 

P  3219.  Nagp«har,  Ajmere — 

C     180.  Mandla,  Central  Provinces  (1870) 53 

C  2985.  Jubbulpore  (1863) 50 

C    831.  Bairagarh  Reserve,  Berar  (Drysdale) 49 

C  3455.  Betlah  Reserve,  Palamow  ((Gamble) — 

D3965.  Ballipalle  Forests,  Cuddapah  (ffiggens) 56 

6.  C.  OCtandra,  A.  DC ;  Fl.  Br.  Ind.  iv.  140 ;  Bedd.  Fl.  Sylv.  clxvi.  C.  sermta, 
Roxb.  Fl.  Ind.  i.  592. 

A  small  tree.  Wood  light  brown,  the  colour  of  young  teak,  soft 
Pores  very  small,  very  scanty,  in  narrow  concentric  belts  of  pale  loose 
tissue.    Medullary  rays  variable,  some  broad,  some  fine,  as  in  C.  Myxa. 

Travancore, 

W472L     Travancore  (Bourdilion^ '^^ 
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2.  EHRETIA,  Linn. 

Ten  species.  K  macrophylla.  Wall. ;  Fl.  Br.  Ind.  iv.  141,  is  a  tree  of  NepaL  E. 
retuMj  Wall,  and  E,  parallela,  Clarke ;  Fl.  Br.  Ind.  iv.  143,  are  trees  of  Burma.  E. 
ovalifolia^  Wight ;  Fl.  Br.  Ind.  iv.  143 ;  Bedd.  Fl.  Sylv.  olxvii.,  is  a  small  tree  of  the 
districts  of  Goimbatore,  Madura  and  Tinnevelly  up  to  2000  ft. ;  while  E,  Wighttaruty 
Wall. ;  Fl.  Br.  Ind.  iv.  143 ;  Bedd.  Fl.  Sylv.  clxvii.,  is  a  small  tree  of  the  Tinnevelly 
Ghdts,  common  also  up  to  2000  ft.  E.  buxifolia,  Roxb.  Fl.  Ind.  i.  598 ;  Fl.  Br.  Ind.  iv. 
144 ;  Bedd.  Fl.  Sylv.  clxvii. ;  Talbot  Bomb.  List  145 ;  Trimen  Fl.  Cey  1.  iii.  196 ;  Vem. 
BapaTuMri,  Tel.,  is  a  small  bush  of  the  dry  scrub  forests  of  the  Circars,  Deccan  and 
Carnatic,  very  common  and  often  cultivated  as  a  garden  shrub. 

Wood  very  light  brownish-  or  yellowish- white,  moderately  hard, 
even-grained,  usually  rough.  Pores  small,  in  radial  lines  or  scattered, 
in  some  species  larger  in  the  spring  wood  where  they  mark  the  annual 
rings.    Medullary  rays  fine  to  moderately  broad,  regular. 

1.  E.  acuminata,  Br.;  Fl.  Br.  Ind.  iv.  141.  E.  aerrata,  Roxb.  Fl.  Ind.  i.  596; 
Brandis  For.  Fl.  339 ;  Kurz  For.  Fl.  ii.  210 ;  Gamble  Darj.  List  57.  Vem.  FuraUy 
punna,  kalthdnu,  Punjab;  Funyan^  punjlawdi,  panden,  koda^  Hind.;  Kurkiir^ 
arJuTiy  Oudh ;  Narra^  punya^  Garhwal ;  Fanddyan^  Dehra  Ddn ;  Shaursi,  Eumaon ; 
NaUhunaf  chiUay,  Nep. ;  JBitcU,  Ass. ;  Kaki^ja,  Beng. 

A  moderate-sized  tree.  Bark  grey  or  whitish-grey,  J  in.  thick. 
Wood  very  light  brown,  rough,  moderately  hard,  resembling  that  of 
the  ash.  Pat^es  of  two  kinds :  those  in  the  spring  wood^Eurge  and 
closely  packed  in  a  line,  making  conspicuous  annual  rings ;  those  in 
the  rest  of  the  wood  small^  scattered.  Medullary  rays  short,  mode- 
rately broad,  not  numerous,  giving  a  good  silver-grain  on  a  radial 
section. 

Sab-Himalayan  tract  from  the  Indus  to  Bhutan,  and  along  river  valleyB  in  the 
hills,  ascending  to  5000  ft. ;  Eastern  Bengal,  Ghittagong  and  Upper  Burma. 

A  conspicuous  and  handsome  tree  in  the  valleys  of  the  Western  Himalaya, 
common  on  the  Upper  Tons.  The  wood  is  good,  and,  according  to  Brandis,  is  made 
into  scabbards,  sword-hilts,  gun-stocks,  and  used  for  building  and  for  agricultural 
implements.  Aikin  in  Wallich's  List  of  1831^ves  3*3  rings  per  inch  of  radius,  the 
specimen  examined  gives  7  rings.  Kyd  gives  W  =  37  lbs.  and  F  =  530,  the  specimen 
gives  44}  lbs.  The  unripe  fruit  is  pickled  and  the  ripe  fruit  eaten.  The  leaves  are 
often  affected  by  an  orange-coloured  fungus,  Uredo  EkretioBf  Barclay  (Ind.  For.  xviii. 
21  and  xxv.  436),  suspected  of  being  identical  with  Fitccinia  disperaa,  Eriks.  and 
Henn.,  the  "brown  rust"  which  attacks  cereals. 

lbs. 

H  4705.    Upper  Tons  Valley,  N.-W.  Himalaya,  3500  ft.  (Gamble)         .    44 
Nordlinger's  Sections,  vol.  3  (Tab.  XI.  3). 

2.  E.  ISBVis,  Roxb.  Fl.  Ind.  i.  597 ;  Fl.  Br.  Ind.  iv.  141 ;  Bedd.  Fl.  Sylv.  t.  246 ; 
Brandis  For.  Fl.  340,  t.  42 ;  Kurz  For.  Fl.  ii.  210 ;  Talbot  Bomb.  List  144 ;  Trimen 
Fl.  Ceyl.  iii.  195.  Vern.  Chamrdr,  Jcddc^  darar,  datranga.  Hind. ;  Bentea,  cJiamrdr, 
Jeypore ;  Tamholi,  Banda ;  Mosonea,  guachipo,  Uriya ;  Dotti,  distil  gilchi,  Gondi ; 
Datra/nga,  Mar. ;  Faldatam,  redda  ptd-mera,  seregad,  Tel. ;  Addula,  Tam. ;  Kappura, 
adak,  Kan. ;  Chavandi,  Mai. 

A  moderate-sized  tree.  Bark  J  in.  thick,  grey.  Wood  greyish-  or 
brownish- white,  moderately  hard,  even-grained.  Annual  rings 
indistinctly  marked.  Pores  small,  grouped  in  small  clusters  or  radial 
lines.  Medullary  rays  fine,  short,  numerous,  distinctly  visible  on  a 
radial  section. 

Throughout  India,  in  deciduous  forests,  extending  north  to  the  Lower  Himalaya 
of  the  extreme  north-west  and  up  to  2000  ft. 

A  very  common  plant  in  the  deciduous  forests  of  ltLd\A)  ^wo^euVi  Vcl  ^j^  Vsw^ 
and  in  mixed  forests  in  the  sub-Himalayan  region,  also  on  t\i^  \o^«t  XsS^'^  ^"^  ^^ 
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Himalaya,  the  Siwaliks  and  the  hills  of  Central  and  South  India.  It  coppices  easily 
and  reproduces  well,  hut  is  of  little  value.  Growth  moderate,  5  to  8  rings  per  inch  of 
radius.  The  wood  is  tough  and  durahle,  and  is  used  for  agricultural  implements  and 
in  huilding.    The  fruit  is  eaten,  as  is  also  the  inner  hark  in  times  of  famine. 

lbs. 

0    257.    Garhwal  (1868) 33 

C  1155.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .38 
D  3870.    Horsleykonda*  Cuddapah,  4000  ft.  (Gamhle)   .        .        .        .    — 

Var.  aspera,  E,  (upera,  Roxh.  Fl.  Ind.  i.  698 ;  Bedd.  FL  Sylv.  clxvi. ;  Brandis  .For. 
Fl.  340 ;  Kurz  For.  Fl.  iL  209.    Vern.  Telia  juvi,  Tel. 

A  small  tree.     Bark  greyish-white,  thin.     Wood  brownish-white, 
moderately   hard,  even-grained.      Pores    moderate-sized,    in    radial 
strings  of  from  1  to  8,  between  the  numerous  fine  TnedvZlary  rays, 
which  they  touch  on  either  side. 
South  India,  in  dry  places. 

Ibfl. 

D39T2.    Madras 45 

8.  E.  Obtusifolia,  Hochst. ;  Fl.  Br.  Ind.  iv.  142 ;  Brandis  For.  Fl.  340 ;  Talbot 
Bomb.  List  145. 

A  small  shrub.  Bark  grey,  thin.  Wood  resembling  in  structure 
that  of  E,  loevis. 

Salt  Range  in  the  Punjab,  Sind  and  Rajputana ;  Meiktila  in  Upper  Burma. 
P  3245.    Ajmere. 

4.  E.  Walllchiana,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  iv.  143 ;  Gamble  Daij.  List  57. 
Vern.  Boeri,  dotoarif  Nep. ;  Kalet,  Lepcha. 

A  large  tree,  sometimes  gregarious.  Wood  yellowish- white,  mode- 
rately hard,  rough.  Annual  rings  marked  by  light-coloured  belts. 
Pores  small  and  moderate-sized,  in  scattered  groups  and  short  radial 
lines.    Medullary  rays  short,  numerous,  fine,  uniform. 

Eastern  Himalaya,  in  Sikkim  and  Bhutan,  at  2-7000  ft ;  Shan  Hills  of  Burma  at 
5000  ft. 

A  very  common  tree  in  the  Darjeeling  Hills,  especially  in  second-growth  forest, 
where  it  frequently  comes  up  gregariously.  Growth  moderate,  7  rings  per  inch  of 
radius.  Weight  about  36  to  37  lbs.  per  cubic  foot.  The  wood  is  used  for  building,  for 
charcoal,  and  occasionally  for  making  tea-boxes. 

lbs. 

E    690.    Sepoydura  Forest,  Darjeeling,  5500  ft.  (Johnston)    ...    33 
£3597,3601.    Darjeeling  Hills,  6000  ft.  (Gamble)        ....    40 
Nordlinger^s  Sections,  vol.  10. 

3.  RHABDIA,  Mart. 

1.  R.  lyeioides.  Mart.;  Fl.  Br.  Ind.  iv.  146;  Trimen  Fl.  Ceyl.  iii.  197.  B. 
viminea,  Dalz.  and  Gibs. ;  Brandis  For.  FL  341,  577 ;  Kurz  For.  Fl.  ii.  211 ;  Talbot 
Bomb.  List  145. 

A  shrub.  Wood  white,  soft.  Pores  small,  scanty,  often  subdivided 
or  in  short  radial  lines.  Medullary  rays  extremely  fine,  very  in- 
distinct. 

Hooky,  sandy  and  shingly  beds  of  streams  in  Eumaon,  ascending  to  2500  ft.; 
Central,  Western  and  South  India ;  Burma ;  scarce  in  Ceylon. 

C  3475.    Koel  River,  Saranda,  Singbhiim  (Gamble). 

4.  TOURNEFORTIA,  Linn. 

About  12  species,  erect  or  stragglmo^  ox  cVmXAxk^  ^\iTMb&  or  (In  one  case)  a  small 
tree.     T.  argentea^  Linn.  f. ;  Fl.  Br.  Ind.  W.  1^5 \  Ti\m^\i  ^\.  ^iV  \\\.  \S^%X^sro.. 
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KaraUj  Giogh.,  is  a  small  tree  10  to  12  ft.  higb,  with  short  trunk  and  deeply  furrowed 
bark,  found  on  sandy  seashores  on  the  South  and  East  Coasts  of  Ceylon,  also  in  the 
Nicobar  Islands,  said  by  Trimen  to  be  an  *'  extremely  beautiful  little  tree."  T.  reticosa, 
Wight  is  a  straggling  species  not  uncommon  in  the  Wynaad  and  Coorg;  and  T, 
Wightiiy  Clarke  is  found  in  much  the  same  region.  T.  ovata,  Wall,  is  a  climbing 
shrub  of  Burma;  T,  Eoxburghiiy  Clarke  is  found  in  Chittagong;  T,  viridiflora. 
Wall.,  T.  Candolleif  Clarke  and  T,  khasiana,  Clarke,  in  various  parts  of  Assam.  T, 
Walkerce,  Clarke  is  found  in  Ceylon. 

1.  T.  Hookeri,  Clarke;  FL  Br.  Ind.  iv.  147;  Gamble  Darj.  List  58.    Vem. 
AmpaMaroj  Nep. ;  Tungrongriky  Lepcha. 

A  climbing  shrub.  Bark  brown,  rough.  Wood  brown,  soft.  Pores 
large,  much  subdivided.  MedvMary  rays  fine,  numerous,  bent  round 
the  pores. 

Sikkim  Himalaya,  at  2-5000  ft.,  common. 

E  3299.    Chunbati,  Darjeeling,  3000  ft.  (Gamble). 


Order  LXXVI.    CONVOLVXJLACEiE. 

An  Order  containing  chiefly  climbing  shrubs  of  very  little  interest  to  the  Forest 
Officer,  except  that  the  largest  of  them  are  harmful  to  trees  and  have  to  be  cut ;  while 
one,  Forana  paniculata,  is  to  some  extent  an  article  of  minor  produce  in  N.  India, 
being  in  demand  for  basket-making.  There  are  seven  genera,  all  belonging  to  the 
Tribe  Convolvulejs,  viz.  Erycibe,  Rivea,  Argyreia,  Lettsomia,  Ipomaoa,  Porana  and 
Neuropeltis.  Many  species  of  the  Order  have  beiftutiful  flowers,  and  many  are  cultivated 
in  garaens.  Cttscuta,  the  "  Dodder,"  is  another  genus  worthy  of  mention  on  account  of 
its  being  parasitic,  one  species  especially,  C,  reJUxa,  Roxb. ;  Fl.  Br.  Ind.  iv.  225,  doing 

freat  harm  to  small  trees  and  h^ges,  which  may  be  seen  covered  with  its  flowers  and 
ranches  as  with  a  yellowish-green  sheet.    It  is  especially  fond  of  some  trees,  such  as 
Zizyphus  Jujuba  and  Vitex  Negundo,  and  if  left  alone  is  capable  of  killing  them. 

Blinkworthia  lycioides,  Choisy.  has  lately  (Journ.  Linn.  Soc.  xviii.  94)  been  re- 
ported to  be  a  common  bush  in  the  dry  forests  of  Burma,  flowering  in  the  rainy  season, 
with  white  waxy  flowers. 

The  wood  of  the  climbing  Convolvulaceae  shows  a  structure  of 
great  interest,  which  deserves  study  and  requires  really  to  be  fully 
illustrated  in  order  to  be  properly  understood.  The  woody  part  of 
the  stems  usually  alternates  with  rings,  either  complete  or  broken 
and  anastomozing,  of  bast  tissue.  The  pores  are  large  and  the 
TnedvUary  rays  inconspicuous. 

1.  ERYCIBE,  Roxb. 

Nine  species,  climbing  or  straggling  shrubs.  E,  glomerata,  WalL ;  Fl.  Br.  Ind.  iv. 
183;  Kurz  For.  Fl.  ii.  213,  is  an  "evergreen  erect  shrub"  (Kurz)  or  "powerful 
scandent  shrub''  (Fl.  Br.  Ind.)  of  Tenasserim  ;  where  also  are  found  £J.  coriacea.  Wall, 
and  E,  glattcescens.  Wall.,  the  former  also  of  Chittagong. 

1.  E.  paniculata,  Roxb.  Fl.  Ind.  i.  585 ;  Fl.  Br.  Ind.  iv.  180 ;  Brandis  For.  Fl. 
344 ;  Kurz  For.  Fl.  ii.  214 ;  Talbot  Bomb.  List  146 ;  Trimen  Fl.  Ceyl.  iii.  205.  Vem. 
Katapergu,  Uriya ;  Kari,  Sonthal ;  Urumin,  K61 ;  Eta-miriya,  etambiriyay  Cingh. 

A  large  climbing  shrub.  Bark  brown  with  large  rough  corky 
lenticels.  Wood  soft,  porous,  of  peculiar  structure ;  round  the  central 
pith  radiate  a  series  of  wedges  of  wood  tissue ;  round  these  comes  a 
layer  of  bast  (?)  tissue ;  then  a  series  of  separate  round,  concentriaaXJc^ 
arranged  masses  of  wood  tissue,  separated  by  \>aa\i  ^JvaSkW^^  >i>cksxi  tdlq^^ 
layers  at  hast  and  similar  masses  o£  wood  tiasvx^,  gc«A\x»S^  ^^^^va% 
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smaller  outwards.     In  the  wood  tissue  the  pores  are  large  and  the 

meduUary  rays  very  fine. 

Throughout  India,  from  the  forests  of  Oudh  eastward  and  southward  to  Ceylon, 
Tenasserim  and  the  Nicobars. 

C  3497.    Ghatsila,  Singbhilm  (Gamble). 
C  4342.    Eullada  Forest,  Gaujam  (Gamble). 

2.  E.  ISBVlgata,  Wall. ;  Fl.  Br.  Ind.  iv.  181 ;  Gamble  Darj.  List  58. 

A  large  climbing  shrub.    Bark  grey,  with  white  corky  lenticels. 
Wood  greyish-white,  structure  similar  to  that  of  E,  panictdata. 
Sikkim  Himalaya  at  5-6000  ft. ;  Ebasia  Hills,  4000  ft. 
E  3726.    Sureil,  Darjeeling  HUls,  5500  ft.  (Gamble). 

2.  RIVEA,  Chois. 

Two  species,  i?.  omata,  Chois.;  Fl.  Br.  Ind.  iv.  183;  Gamble  Darj.  List  58; 
Talbot  Bomb.  List  146;  Trimen  Fl.  Ceyl.  iii.  205  (Lettsomia  omata,  Roxb.  FL  Ind. 
i.  496,  Argyreia  omata,  Sweet,  Brandis  For,  Fl.  343);  Yern.  Muchuddai,  Tam.,  is 
a  climbing  shrub  of  South  India,  in  dry  forests  in  the  Deccan  and  of  the  dry  districts 
of  Ceylon.  The  flowers  are  large,  cream-coloured,  sweet-scented  and  open  at  night, 
and  the  leaves  are  very  white-tomentose.  The  var.  Oriffithii  is  an  erect-growing 
plant  of  the  Saharanpur  Siwaliks  and  eastward  to  the  Sikkim  Terai,  with  much  less 
tomentose  leaves.  I  feel  sure  it  is  a  separate  species  from  E,  omata  of  the  Fl.  Br.  Ind. ; 
and,  with  Dr.  Prain,  consider  it  the  true  B.  omata  and  the  South  Indian  plant  (the 
Convolvulus  candicans,  Roxb.)  to  be  a  separate  species. 

1.  R.  hypoCFatCFlformis,  Chois. ;  Fl.  Br.  Ind.  iv.  184 ;  Talbot  Bomb.  List  146. 
Argyreia  uniflora^  Sweet ;  Brandis  For.  Fl.  342.  Lettsomia  Bona-^nox  and  L,  unifiaroj 
Roxb.  Fl.  Ind.  i.  494-5.  "Midnapore  creeper"  or  "Clove-scented  creeper."  Vem. 
Kulmi'luta^  Beng. 

A  climbing  shrub.     Bark  very  thin,  grey.     Wood  soft,  porous, 

in  concentric  rings,  alternating  with  concentric  rings  of  bast  tissua 

In  the  concentric  rings,  the  wood  is  partitioned  into  wedges  by  the 

broad  medvUary  rays,  and  the  large  p(yres  are  seen  in  a  raddal  Ime  of 

2  or  3  in  the  wedge  between  each  pair  of  medullary  rays. 

Dry  forests  and  hedges  of  the  PeniDsula,  extending  north  through  Rajputana  to  the 
Punjab,  but  most  common  on  the  coasts  on  either  side  and  in  the  Deccan  country. 
D  3886.    Muchukota  Forest,  Anantapur  (Gbtmble). 

3,  ARGYREIA,  Lour, 

lu  the  Fl.  Br.  Ind.  25  species  are  given,  most  of  which  are  climbing  shrubs  of 
considerable  size,  most  of  them  handsome,  but  of  comparatively  little  interest  as  they 
do  not  grow  so  much  in  the  forests  as  on  the  forest  edges,  among  bushes  near  villages, 
in  hedges  and  ravines.  A.  tilicefolia,  Wigrht;  Fl.  Br.  Ind.  iv.  184;  Kurz  For.  FL  ii. 
216 ;  Trimen  Fl.  Ceyl.  iii.  206 ;  Vero.  Taungkazungyiy  Burm. ;  Qirv-tUlaj  Gingh.,  is 
a  large  climber  of  Bengal,  Burma  and  Ceylon,  common  along  streams.  A.  cuneata^ 
Ker;  Fl.  Br.  Ind.  iv.  191;  Brandis  For.  Fl.  344;  Talbot  Bomb.  List  147,  is  an  erect 
shrub  with  deep  purple  flowers,  common  in  dry  districts  of  Western  and  Southern 
India.  A.  pallida^  Chois.  is  a  handsome  climber  of  the  Meiktila  forests  in  Burma 
(CoUett  in  Joum.  Linn.  Soc  xviii.  94). 

1.  A.  speeiosa.  Sweet ;  FL  Br.  Ind.  iv.  186 ;  Brandis  For.  Fl.  343 ;  Talbot  Bomb. 
List  146.    The  Elephant  creeper.    Yern.  Samudra  shoha,  gfJ^uli,  Bombay. 

A  large  climber.    Bark  grey,  peeling  oflF  in  papery  flake&     Wood 

grey,  structure  like  that  of  Rivea  hypocraieriformis,  being  divided 

into    concentric    rings    by  \)e\tB    oi  \»a\»  ^isexva   oltemating  with 

woody  belts,  which  later  are  agoan  div\d^  yd^  ^^fti'g^Xs^  '»ikjkfc\sts3^ 
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medvUary  rays.    Pores  few,  large,  in  groups  in  the  tissue  between 
the  medullary  rays. 

Western  and  Southern  India  and  Bengal. 

D  3997.    Ramundrug,  Bellary,  3000  ft.  (Gamble). 

4.  LETTSOMIA,  Roxb.  About  17  species  are  described  in  the  FL  Br.  Ind.,  all 
climbers,  some  of  considerable  size. 

5.  IPOM^A,  Linn.  A  large  genus  of  which  only  a  few  are  of  shrubby  size.  The 
most  noticeable  of  these  is  the  ''  Moonflower,"  /.  Bona-noxy  Linn. ;  Fl.  Br.  lod.  iv,  197; 
Kurz  For.  Fl.  ii  217 ;  Trimen  Fl.  CeyJ.  iii.  213  (/.  grandiflora,  Roxb.  Fl.  Ind.  i.  497) ; 
Yem.  Alangay  Cingh.,  whose  large  white  sweet-scented  flowers  open  only  at  night,  and 
are  conspicuous  in  hedges  and  ravines  in  the  early  morning  in  many  parts  of  India. 
/.  bUoha,  Forsk. ;  Fl.  Br.  Ind.  iv.  212,  is  the  Groats -foot  Creeper,  which  is  important 
as  a  very  efficient  binder  of  the  coast  sands  on  most  of  the  Indian  shores.  It  has 
bilobed  leaves  and  conspicaous  purple-red  flowers. 

6.  PORANA,  Burm. 

About  8  species.  P.  racemosa,  Roxb.  Fl.  Ind.  L  466 ;  Fl.  Br.  lud.  iv.  222 ;  Gamble 
Darj.  List  68;  Vern.  Fapraj/y  Nep.;  Mom-rik^  Lepcha^  is  a  climbing  shrub  of  the 
Central  and  Eastern  Himalaya,  common  in  the  Darjeeling  Hills  up  to  5000  ft.  It  is 
sometimes  called  the  "  Snow  creeper "  from  its  masses  of  white  flowers  covering  the 
forest  trees. 

1.  P.  panieulata,  Roxb.  FL  Ind.  i.  464 ;  FL  Br.  Ind.  iv.  222 ;  Brandis  For.  Fl. 
342;  Kurz  For.  FL  ii.  220;  Gamble  Darj.  List  58.  The  Silver  Creeper.  Vern.  Bd 
kanv&ny  Hind. ;  Burhi  lut,  Monghyr ;  Bctdulpati,  Nep. ;  Kadivjan,  Lepcha. 

A  large  climbing  shrub.     Bark  light  yellowish-white,  corky,  with 

spirally-arranged  rounded  darker  bosses.     Wood  white,  very  porous, 

soft,  in  concentric  masses  separated  by  belts  of  bast  tissue  which 

irregularly  anastomoze.    Pores  large,  numerous,     MedvZlary  rays 

fine,  very  inconspicuous. 

Sub-Himalayan  tract  from  the  Ganges  eastwards,  Bengal  and  Upper  Burma. 
In  the  Siwaiiks  the  stems  are  cut  for  making  baskets  for  rough  use,  as  for  road 
excavation. 

0  4655.    Saharanpur  Forests  (Gamble). 

The  structure  of  P.  voluhilis,  Burm.  is  similar  (Nordlinger's  Sections,  vol.  4).  It 
is  a  Malay  species  which  may  possibly  extend  to  Tenasserim. 

7.  NEUROPELTIS,  Wall.  N.  racemona,  WaU.;  Fl.  Br.  Ind.  iv.  225;  Kurz  For. 
Fl.  ii.  222,  is  a  large  climbing  Burmese  shrub. 

Order  LXXVIL    SOLANACEiE. 

An  Order  of  no  great  forest  interest,  though  of  considerable  economic  importance, 
producing,  as  it  does,  such  valuable  plants  as  the  potato,  capsicum,  tomato,  tobacco, 
and  Cape  gooseberry.    Three  genera,  however,  require  notice,  viz. — 

Tribe   I.  Solanesa Solanum,  Withania. 

„     n.  AtropesB Lycium. 

Datura  arborea,  Linn,  with  white  and  D.  sanguinea,  R.  and  P.  with  orange  long- 
tubed  flowers  are  common  garden  shrubs,  often  found  as  escapes  or  self-sown. 

1.  SOLANUM,  Linn. 

Many  species :  herbs,  shrubs  or  small  trees,  some  o(  l\i«ixi  ttocoLV-^^c^nsX^'j  "k^a^sv^ 
plant*  }jke  S.  torvum,  Sw.  and  J8.  indicum,  Linn.,  \>ut  oiAy  «^  l^^  x^sKc^  niq^^* 
S.jmbesoens,  WiUd.;  FL  Br.  Ind.  iv.  230,  is  a  sbrub  ol  t\i^  dry  TO«i>L^  >dK5Cs&  o1  "vJ^^ 
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South  Deccan.  8.  giganteum^  Jacq. ;  Fl.  Br.  Ind.  iv.  233 ;  Talbot  Bomb.  List  150 ; 
Trimen  Fl.  Oeyl.  iii.  150;  Vera.  Kutri,  chdna  jlM/Ty  chunna  jhour^  Mar.,  is  a  small  tree 
of  the  Western  Ghdte,  the  NilgiriB,  and  the  hills  of  Ceylon,  at  3-7000  ft.,  with  very 
white  woolly  leaves  and  small  blue  flowers.  S.ferox,  Linn.;  Fi.  Br.  Ind.  iv.  233; 
Kurz  For.  Fl.  iL  226 ;  Trimen  Fi.  Ceyl.  iii.  233 ;  Vern.  Sinkadi,  Burm. ;  Malabatu, 
Cingh.,  is  a  large  herbaceous  shrub  of  Eastern  Bengal,  Ceylon  and  Burma,  where  it  is 
common  in  old  cultivated  lands  and  on  old  village  sites. 

S.jasminoideSy  Paxt.  is  a  climbing  shrub  with  white  flowers,  very  common  in  Indian 
gardens. 

1.  S.  verbascifolium,  Linn. ;  Fl.  Br.  Ind.  iv.  230 ;  Kurz  For.  Fl.  ii.  25 ;  Gamble 
Darj.  List  58 ;  Talbot  Bomb.  List  150 ;  Trimen  Fl.  Oeyl.  iii.  232.  8.  puhescens,  Roxb. 
Fl.  Ind.  i.  564.    Vern.  UrusOf  Beng. ;  Dursalj  Nep. ;  Sivor,  Lepcha ;  Hikarilla,  Cingh. 

A  large  shrub  or  small  tree.  Bark  grey,  smooth.  Wood  soft, 
light  yellow.  Porea  moderate-sized,  scanty,  often  subdivided,  the 
annual  rings  marked  by  a  line  of  rather  larger  pores.  Medullary 
raya  fine,  short,  numerous. 

Throughout  India,  in  ravines  or  shady  places  under  big  trees;  from  the  Jumna 
eastwards  along  the  hills  to  Assam  and  Burma,  and  down  both  coasts ;  moist  region  of 
Ceylon. 

£  3344.    Ealimpdng,  Daijeeling,  4000  ft.  (Gamble). 

2.  WIT  HANI  A,  Pauq.  Two  small  shrubs,  W.  somnifera,  Dunal  and  W,  coagu- 
lansy  Dunal ;  Fl.  Br.  Ind.  iv.  239, 240,  the  former  of  the  drier  parts  of  Northern  India  ; 
the  latter  of  the  Punjab,  Sind  and  adjoining  regions.  The  fruit  of  this  plant  '\» 
commonly  employed  as  a  substitute  for  rennet  to  coagulate  milk. 

3.  LYCIUM,  Linn.  Three  species,  of  which  the  most  common  is  L,  europceum, 
Linn. ;  Fl.  Br.  Ind.  iv.  240 ;  Brandis  For.  Fl.  346 ;  Talbot  Bomb.  List  150 ;  Vern. 
Ganger,  hangu,  kunga  butt,  Punjab ;  Chirchitta,  niral,  Delhi ;  Gangro,  chirchittc^  Mar., 
is  a  thorny  shrub  of  the  Punjab,  Sind  and  Guzerat.  The  wood  is  used  for  fuel  and 
the  branches  are  made  into  wattled  frames  for  the  walls  of  huts ;  the  fruit  is  eaten. 
8,  harharum,  Linn,  is  found  in  the  Punjab  and  Sind ;  and  8.  ruthenicum,  Murray ; 
Brandis  For.  Fl.  346;  Vern.  Khichar,  khitsar,  kitserma,  Ladak,  is  found  at  high 
elevations,  6-13,000  ft.  in  the  higher  inner  Himalaya,  and  also  has  an  edible  fruit. 

Order  LXXYIII.    SCBOFHULARIACRS. 

An  Order  containing  many  herbaceous  plants,  but,  in  India,  only  two  genera 
reaching  woody  size,  viz.  Brandisia  and  Wightia,  both  belonging  to  the  Tribe  Cheloneee. 

1.  BRANDISIA,  Hook.  f.  and  Th.  B.  discolor,  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  iv. 
257 ;  Kurz  For.  Fl.  ii.  250,  is  an  evergreen  half-scandent  shrub  of  the  hill  forests  of 
Martaban,  at  3-6000  ft. 

2.  WIGHTIA,  WaU. 

1.  W.  gigantea,  Wall. ;  Fl.  Br.  Ind.  iv.  257 ;  Gamble  Darj.  List  69.  Vern. 
Lakoriy  Nep. ;  Bop,  Lepcha. 

A  large  erect  or  epiphytic  tree.  Bark  grey,  smooth,  of  unequal 
thickness,  on  the  outside  i  in.  thick,  much  thinner  where  it  touches 
the  stem  of  the  supporting  tree.  Wood  white,  very  soft,  porous. 
Pores  large,  often  subdivided,  equally  distributed.  Medidlary  raya 
moderately  broad,  uniform,  bent  round  the  pores. 

Central  and  Eastern  Himalaya,  from  Nepal  to  Bhutan,  at  3-7000  ft.;  Manipur 
(Watt)  ;  Salween  Valley,  Burma,  3000  ft.  (Brandis) ;  Shan  Hills  at  4000  ft.  (Aplin). 

Id  Hooker's  **  Himalayan  Journal,"  vol.  i.  164,  where  a  picture  of  it  is  given,  it 
Is  spoken  of  as  with  stem-clasping  Ficu8-\\)^«  bt«iieViQ&^  and  this  as  I  have  always 
seen  it;  in  the  "Fl.  Br.  Ind.,"  however,  Vt  \a  d«aicrk\»^  «a  ^^'^Xjw^'ii  \x^^  q1\«cl  half 
'epiphytic ;  "  and  Watt  mentions  it  (**  Ind.  ¥ot€>«\«c ,"  ^lw  .  ^\^^  ^  ^^  ^^3«%^  \s5ii8^    \xi. 
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its  UBual  form  it  climbs  by  sending  out  horizontal,  stem-clasping,  aerial  roots  round  the 
stem  of  the  tree  on  which  it  grows^  often  showing  its  masses  of  pink  flowers  above 
the  summit  of  the  latter.  It  is  probably,  like  many  species  of  Ficus,  only  erect  when 
the  host  tree  has  died  away. 

The  wood  is  used  to  make  Buddhist  idols ;  it  is  extremely  light  and  very  soft,  but 
does  not  warp.    The  stem  is  often  3  to  4  ft.  in  girth. 

lbs. 

E  3323.    Rangirtim,  Daijeeling,  6000  ft.  (Gamble)        ....    14 

Order  LXXIX.    OESXESACEiE. 

In  India,  this  Order  presents  only  one  genus  with  shrubby  plants,  unless  JEschy- 
nanthus  is  reckoned  as  shrubby. 

1.  LEPTOBiEA,  Benth. 

Two  species.    L.  glabra,  Clarke  is  a  shrub  of  the  Mishmi  Hills  in  Upper  Assam. 

1.  L.  multiflora.  Gamble  Darj.  List,  Ed.  1,  68,  Ed.  2,  59 ;  Fl.  Br.  Ind.  iv.  368. 
Vem.  Tungrangmuhy  Lepcha. 

A  small  shrub.  Bark  grey,  peeling  off  in  papery  flakes.  Wood 
yellowish-white,  hard,  close  and  even-grained.  Pores  yqtj  small  but 
distinct,  in  short  radial  lines.  An/avM  rings  marked  by  closer  pores. 
Medvllary  rays  extremely  fine. 

Hills  of  the  East  Himalaya  up  to  3000  ft. ;  Assam,  Ehasia  Hills,  at  2000  ft. 
E  3314.     Pankabari,  Daijeeling,  2000  ft.  (Gamble). 

Order  LXXX.    BIGNONIACEiE, 

An  Order  remarkable,  not  for  number  of  species,  but  for  the  number  of  handsomely- 
flowered  plants,  trees,  shrubs  and  climbers,  which  belong  to  it.  In  the  Indian  forests 
there  are  nine  genera,  to  which  may  be  added  two,  Spathodea  and  Kigelia,  containing 
cultivated  trees  of  importance.    These  eleven  genera  oelong  to  three  Tribes,  viz. — 

Tribe  I.  BignoniesB  ....    Nyctocaloe,  Millingtonia,  Oroxylum. 
„     n.  Tecomete    ....    Tecoma,     Spathodea,    Dolichandrone, 

Heterophragma,MayodendroD,  Stereo- 

spermum,  Pajanelia. 
„  III.  CrescentiaceaB      .        .        .     Kigelia. 

In  addition  to  these  there  are  to  be  found  in  cultivation  several  plants  of  the  genus 
Bignonia,  especially  B,  venuata,  Ker,  the  well-known  orange-flowered  climl^r  so 
common  in  Indian  gardens.  The  genus  Amphicome  contains  two  interesting  showy- 
flowered  plants  of  the  West  Himalaya:  A,  arguta,  Lindl.  and  A,  Emodi,  Lindl.,  both 
found  on  rocks  at  about  7000  ft. 

Pores  usually  moderate-sized,  ringed  or  in  patches  of  loose  texture 
which  are  often  oblique  or  confluent  into  more  or  less  broken  con- 
centric belts ;  they  are  often  filled  with  resin.  Medullary  rays  fine, 
regular. 

1.  NYCTOCALOS,  Teysm.  and  Binn.  N,  Thomsoni,  Hook.  f. ;  Fl.  Br.  Ind.  iv. 
377,  is  a  large  climber  of  the  hills  of  Assam. 

2.  MILLINGTONIA,  Linn.  f. 

1.  M.  hortensis,  Linn. ;  Fl.  Br.  Ind.  iv.  377 ;  Bedd.  Fl.  Sylv.  t.  249 ;  Brandis 
For.  Fl.  347 ;  Kurz  For.  Fl.  ii.  238 ;  Talbot  Bomb.  List  152.  Bignonia  suberoaa, 
Roxb.  Fl.  Ind.  iii.  111.  The  Indian  Cork  tree.  Vem.  Nimi  chambeli,  akoA^imy 
Hind.,  Mar.;  Kat  malli,  Tam. ;  KtUa  nim^  Berar;  Ziavnfei, Te\. \  Ega-yU^^xixxsi. 

A  large  tree.     Wood  soft,  yellowish-wliite.    Auonual  riixg^  xaaxV^^ 
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by  autumn  wood  with  few  pores  and  a  spring  wood  with  rather  more 
numerous  ones.  Pores  small,  numerous,  arranged  in  light-coloured 
patches  which  run  together  to  form  a  more  or  less  concentric  zigzag 
pattern.  Medullary  rays  fine,  the  distance  between  the  rays  some- 
what larger  than  the  transverse  diameter  of  the  pores.  A  good  grain 
on  a  vertical  section. 

CaltiTated  in  avenues  and  gardens  in  most  parts  of  India,  believed  to  be  indigenous 
in  Burma  and  the  Malay  Archipelago.  Eurz  says  it  is  **  rather  rare  in  the  tropical 
*  forests  from  Martaban  down  to  Tenasserim,  also  Ava." 

A  fine  tree  with  white  sweet-scented  flowers,  fast-growing  (4  to  5  rings  per  inch) 
and  ornamental.  It  has  been  much  used  for  avenues,  but  is  very  brittle  and  liable  to 
be  damaged  by  storms.  It  produces  quantities  of  suckers  from  the  roots  which  are 
mostly  quite  surface-feeders.  As  giving  a  soft  even-grained  timber  of  good  colour,  the 
wood  is  likely  to  be  useful,  but  it  must  be  cut  up  when  quite  fresh,  and  very  carefully 
seasoned  or  it  gets  discoloured.  It  would  do  admirably  for  tea-boxes  and  similar  uses ; 
and  as  the  habit  of  the  tree  is  taU  and  straight  with  comparatively  few  branches,  a 
forest  would  give  a  considerable  amount  of  material  per  acre,  at  an  early  age ;  though, 
as  I  have  never  seen  such  a  forest,  I  am  unable  to  be  sure  that  such  a  condition  would 
suit  it.  Beddome  says  the  wood  is  well  adapted  for  furniture  and  ornamental  work. 
Skinner  gives  (No.  27)  W  =  42  lbs.,  P  =  610 ;  the  two  specimens  examined  give  W 

as  36  and  40  respectively,  the  latter  is  probably  the  more  average  figure. 

ita. 

0  3160.    Saharanpur  Bot.  Garden  (Duthie) 40 

0  4663.    Dehra  Dtin,  2000  ft.  (Gamble) 36 

3.  OROXYLUM,  Vent. 

1.  0.  indicum,  Benth. ;  Fl.  Br.  Ind.  iv.  378 ;  Kurz  For.  Fl.  ii.  237  ;  Gamble  Darj. 
List  59 ;  Talbot  Bomb.  List  151 ;  Trimen  Fl.  Ceyl.  iii.  281.  Calosanthes  indica,  Bl. ; 
Brandis  For.  Fl.  347.  Bignonia  indica,  Roxb.  Fl.  Ind.  iii.  110;  Bedd.  Fl.  Sylv. 
clxviii.  Vem.  Mulvn,  mirianga,  sort,  tdtpalang,  tdtmorang,  Pb. ;  Ullu,  arluy  kharhjUhj 
^^rkath,  sauna,  assarsatma,  shyona.  Hind. ;  Tungla,  phar-kathsellu,  Gkirhwal ;  Ffiarri, 
Kumaon ;  Taitunua,  G.P. ;  Fhalgatetu,  phalangatetu,  Melghdt ;  Totilla,  karamkanda^ 
Nep. ;  Kering,  Gdro ;  Cherpong,  Mecni ;  Sozong,  Rajlwinshi ;  Sona,  Hazaribagh ; 
Sanpatti,  Morghyr ;  Bana  hata,  Sonthal ;  Dantkura,  Mai  Pahari ;  Arengi  hanu,  K61 ; 
Son&patta,  Blharwar;  Dokeri,  Ehond;  Pampani,  Reddl;  Ponipania,  phunphuna, 
Uriya ;  Fana,  uanga,  achi,  arlanthei,  arandei,  Tam. ;  Panuinia,  pampana,  dundillum, 
dondlup,  Tel. ;  Dhatte,  Gondi ;  Tetu,  Mar. ;  Falagorpayani,  Mai. ;  ChoH  konnan, 
Trav.  Hills ;  Totilla,  Cingh. ;  Kyaungya,  Burm. ;  Baladah,  And. 

A  small  deciduous  tree.  Bark  i  in.  thick,  light  brownish-grey, 
soft,  yields  a  green  juice  when  cut.  Wood  yellowish-white,  soft ;  no 
heartwood.  Pores  scanty,  moderate-sized,  uniformly  distributed. 
Annual  rings  marked  by  more  numerous  pores.  MedvZlary  rays 
fine  to  moderately  broad,  prominent  on  a  radial  section. 

Throughout  India :  sub-Himalayan  tract  from  the  Jumna  eastwards  ascending  to 
3500  ft.;  Bengal,  Assam,  Burma;  Ceutral  and  South  India;  Andamans;  Ceylon; 
chiefly  in  deciduous  forest^  in  more  or  less  moist  places. 

A  small,  conspicuous,  but  ungainly  tree,  remarkable  for  its  long,  flat,  sword-like 
capsule,  very  large  2-  to  3-pinnate  leaves,  and  large  dull-coloured  flowers.  Growth  fast, 
2J  to  4  rings  per  inch  of  radius.  Weight  30  lbs.  per  cubic  foot.  The  bark  and  fruit 
are  used  in  tanning  and  dyeing ;  the  seeds,  which  are  very  thin  with  broad  papery 
wings,  are  used  to  line  hats  and,  between  two  layers  of  wickerwork,  to  make  umbreUas; 
they  may  be  seen  in  Buddhist  temples  in  Sikkim,  hung  up  in  strings  or  made  into 
ornaments  to  suspend  from  the  roof.  Manson  says  that  the  ground-up  bark  mixed 
with  ''  hardi "  is  used  to  cure  sore  backs  in  horses. 

P    111.    Sutlej  Valley ~ 

C  1179.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .27 
E    682,    Kbookloong  Forest,  Darjeeling  Terai  (Manson)        .        .        .32 

E2396.    Bamunpokri,  Darjeeling  (OamUei^ 31 

D  4178.    Mantralakanama  Pa&B,  K\mioo\ '^'^ 
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4.  TECOMA,  Juss. 

Only  one  indigenous  species.  There  are,  however,  several  species  in  common 
cultivation  in  Indidn  gardens,  such  as  T.  stans,  Juss.,  a  large  yellow-flowered  shrub  or 
small  tree,  T,  jasminoidesy  Lindl.,  a  pink-flowered  climber,  T,  capenHSy  Lindl.,  T,  radi- 
cans,  Juss.  and  T.  grandiflora,  Sw.,  with  red  or  orange  flowers. 

1.  T.  undulata,  G.  Don ;  Fl.  Br.  Ind.  iv.  378 ;  Brandis  For.  Fl.  352 ;  Talbot  Bomb. 
List  152.  Bignonia  undulata^  Roxb.  Fl.  Ind.  iil  101.  Vem.  Beoddna,  rebdan,  Trans- 
Indus  ;  Lahura,  luaVy  roir,  rahira,  Pb. ;  LohUri,  loherOy  Sind ;  Boira,  Merwara ;  Bakht 
reora,  rakta  rohida.  Mar. 

An  evergreen  shrub  or  small  tree.  Bark  \  in.  thick,  corky,  reddish- 
brown.  Wood  greyish-  or  yellowish-brown,  close-grained,  mottled 
with  lighter  streaks.  Pores  small  and  moderate-sized,  often  sub- 
divided, enclosed  in  small  rounded  patches,  which  are  sometimes 
arranged  in  concentric  lines.  Medvilary  rays  short,  fine  and  mode- 
rately broad,  prominent  on  a  radial  section  as  a  silver-grain. 

In  the  desert  region :  Suliman  and  Salt  Ranges,  Punjab  plains,  Rajputana,  Guzerat, 
Sind  and  Baluchistan ;  often  planted  for  ornament. 

Brandis  says  of  this  tree  that  '*  when  in  full  bloom  in  March  and  April,  it  is  a  most 

*  beautiful  sight,  especially  on  the  North-West  Punjab  Frontier.  It  is  easily  raised  from 
'  seed  and  cuttings  and  coppices  well.    When  protected  it  grows  into  a  handsome  tree, 

*  30  to  40  ft.  high,  with  5  to  8  ft.  girth,  but  is  generally  only  a  stiflf  shrub  8  to  10  ft. 
'high."  Weight  44  lbs.  per  cubic  foot  (Brands);  the  specimens  examined  give  40 
and  64  lbs. — the  latter  seems  to  be  exceptionally  heavy.  The  wood  is  tough,  strong 
and  durable,  works  and  polishes  weU.  It  is  highly  prized  for  furniture,  carving  work 
and  agricultural  implements  (Brandis).  The  flowers  are  bright  orange  and  very 
handsome.    The  leaves  are  eaten  by  cattle. 

lbs. 

P    943.    Salt  Range,  Punjab 64 

P4907.    Ajmere  (Lowrie) 40 

2.  T.  Stans,  Juss. ;  Talbot  Bomb.  List  152. 

A  large  shrub  or  small  tree.     Bark  light  brown,  corky.      Wood 

light    brown,    hard,    close-grained.       Pores    small,    rather    scanty. 

Medullary  rays  fine,  the  distance  between  them  greater  than  the 

diameter  of  the  pores. 

A  South  American  tree,  much  cultivated  in  Indian  gardens  on  account  of  its 
handsome  yellow  flowers  and  elegant  foliage ;  Talbot  says  it  is  found  run  wild  in  the 
Konkan  and  N.  Kanara. 

0  4407.    Forest  School  Garden,  Dehra  Ddn  (Babu  Birbal). 
D  4136.    Agri.-Hort.  Gardens,  Madras  (Steavenson). 

5.  SPATHODEA,  Beauv. 

1.  S.  campanulata,  Beauv. 

A  tree  with  large  red  trumpet-shaped  flowers.  Bark  light  grey, 
i  in.  thick,  fibrous.  Wood  hard,  yellowish-white,  smootn,  close- 
grained.  Pores  moderate-sized,  often  subdivided,  rather  scanty, 
irregularly  distributed  but  usually  in  more  or  less  easily  recognized 
slanting  lines.     Medullary  rays  few,  short,  narrow,  white. 

Indigenous  in  Tropical  Africa ;  cultivated  in  gardens  in  Calcutta,  Madras,  etc. 

lbs. 

D  3975.    Agri.-Hort.  Gardens,  Madras  (Steavenson)       ....    40 

6.  DOLICHANDRONE,  Fenzl. 

Six  Indian  species,  all  trees.    2>.  Latvti,  Seem.-,  E\.  "Bi.  Ixi^.  vj.  ^^  (^^"Vvodfto. 
fdlcata,  Brandis  For,  FL  350,  in  part)  is  a  small  tieo  oi  ^i^\«cl«s  ^'e^  ^^  •  "axi^ 'Ccsa 
Konkan,  closely  allied  to  B./alcatOt  but  glabrous  and  mtYi  «k  fttwjgDA.  w^>a\«v- 
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Pores  rather  scanty,  small  to  moderate-sized,  in  oblique  lines  and 
sometimes  in  concentric  bands.  Med/uMary  rays  fine,  numerous. 
Texture,  colour  and  hardness  variable. 

1.  D.  Stipulata,  Benth. ;  Fl.  Br.  Ind.  !▼.  379.  Spathodea  sHjmlata,  Wall. ;  Eorz 
For.  Fl.  ii.  234.  S.  velutinu,  Kurz  For.  Fl.  ii.  235.  Bignonia  stipulata,  Roxb.  Fl. 
Ind.  iii.  108.    Vem.  Mahlwa,  paukkyan.  Barm. 

A  moderate-sized  deciduous  tree.  Wood  orange-red,  beautifully 
mottled,  hard,  close-grained.  Pores  small,  enclosed  in  round  patches 
of  soft  tissue  which  are  often  arranged  in  wavy,  concentric  lines  in 
one  direction,  and  in  short  slanting  lines  in  another.  Medullary 
rays  prominent,  very  fine,  very  numerous,  generally  filled  with  a 
yellow  substance. 

Open  and  drier  upper  mixed  forests  of  Burma ;  Andaman  Islands. 

Weight :  Brandis'  Burma  List,  1862,  No.  77,  gives  48  lbs. ;  Skinner,  No.  26,  gives 
weight  64  lbs.,  P  =  1386 ;  specimens  examined  give  56  lbs.  per  cubic  foot.  The  wood 
is  used  for  bows,  spear-handles,  oars  and  paddles.    Major  Ford  says  it  is  a  durable 

wood  for  house-posts  and  makes  good  furniture.    Flowers  orange-yellow. 

lbs. 

B  2544.    Burma  (Brandis,  1862) 58 

B  2261.    Andaman  Islands  (Gol.  Ford,  1866) 54 

2.  D.  Rheedii,  Seem. ;  Fl.  Br.  Ind.  iv.  379 ;  Trimen  Fl.  Ceyl.  iii.  282.  Spathodea 
Bheedii,  Wall. ;  Bedd.  Fl.  Sylv.  clxviii. ;  Kurz  For.  Fl.  ii.  234.  Vem.  Gorthingiah, 
Beng. ;   Vilpadriy  Tam. ;  Diyadanga,  Cingh. ;  Thahutmaf  Burm. 

A  moderate-sized  deciduous  tree.  Wood  white,  soft.  Pores  small, 
often  subdivided,  in  wavy,  narrow,  concentric  bands.  Medullary 
rays  very  fine,  very  numerous,  prominent  on  a  vertical  section. 

Plains  of  the  West  Coast  in  Malabar  and  Travancore ;  Sundarbans  (Heinig) ; 
mixed  forests  of  Burma ;  Andaman  Islands ;  moist  low  country  of  Ceylon. 

Growth  moderate,  7  to  13  rings  per  inch  of  radius.  Weight  23  lbs.  (Adrian 
Mendis) ;  the  specimens  examined  give  32  to  39  lbs. ;  Brandis'  Burma  List,  1862, 
No.  79,  gives  36  lbs.    Flowers  white. 

lbs. 

B  2545.    Burma  (Brandis,  1862) 32 

B2252.    Andaman  Islands  (Col.  Ford,  1866)        ....    39 

No.  18,  Ceylon  Coll.,  old  (marked  Spathodea  longifolia),  also  new  .    23  (doubtful) 

8.  D.  crispa,  Seem. ;  Fl.  Br.  Ind.  iv.  379 ;  Talbot  Bomb.  List  152.  Spathodea 
crispa.  Wall. ;  Bedd.  Fl.  Sylv.  clxviii. ;  Brandis  For.  Fl.  350.  Bignonia  crispa,  Buch. ; 
Roxb.  Fl.  Ind.  iii.  103.  Vem.  Fadri,  padar,  Berar;  Tetu,  Kurku;  Pumbadri, 
nirvuddi,  Tel. 

A  moderate-sized  tree.  Bark  |  in.  thick,  brown,  rough.  Wood 
light  yellowish-brown,  moderately  hard,  even-grained.  Pores  mode- 
rate-sized, often  subdivided,  scanty,  surrounded  by  light  rings  and 
arranged  in  concentric  lines,  where  they  are  joined  by  fine  lines  of 
loose  tissue.    Medullary  rays  fine,  numerous,  wavy. 

Deciduous  forests  of  the  Deccan  ;  common  in  tbe  Ceded  Districts. 

An  interesting  tree  with  white  flowers  and  a  long  curved  capsule.    It  has  a  wood 

of  good  quality,  useful  for  building  and  in  fair  demand. 

Ibe. 

D  4001.    Cuddapah  Forests  (Higgens) 44 

4.  D,  falcata,  Seem.;  Fl.  Br.  Ind.  iv.  380;  Talbot  Bomb.  List  152.  Spathodea 
falcata.  Wall.;  Bedd.  Fl.  Sylv.  t.  71 ;  Brandis  For.  Fl.  350.  Bignonia  spathodea, 
Roxb,  FL  Ind,  i\\.  103.    Vem.  Hdwar^  Oudh ;  Kansiri,  Mey  war ;  Mental,  manehingi, 

Banswara;    Merstngi,  medasinghi^  "M-ar. *,    Udda,  ^oodx,  cKxUwoAii,  chittiwothi^  Tel.; 

Mersingh,  BLfl;  Karanjelo^  Kurku*,  Nir  pougilam^maX. 
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A  small  deciduous  tree.  Bark  J  in.  thick,  bluish-grey,  exfoliating 
in  irregular  woody  scales.  Wood  whitish,  hard,  close-  and  even- 
grained,  seasons  well,  shining  and  glossy ;  no  heartwood.  Annvxil 
rings  indistinct.  Pores  small,  oval  and  subdivided,  arranged  in  wavy, 
narrow,  concentric  bands.     Medullary  rays  very  fine,  very  numerous. 

Oudh  (Brandis),  Kajputana,  Central  and  South  India,  in  deciduous  forest,  but  chiefly 
on  dry  rocky  slopes. 

A  curious  and  interesting  little  tree.  The  Oudh  locality  is  somewhat  doubtful,  as 
is  the  Oudh  name. 

Growth  moderate,  7  to  8  rings  per  inch  of  radius.  Weight  42  to  58  lbs.  per  cubic 
foot,  but  the  last  specimen  may  have  been  unseasoned  when  weighed.  The  wood  is 
used  for  building  and  agricultural  purposes  (Bedd.).  Flowers  white,  leaves  small, 
capsule  flat,  falcate. 

lbs. 

C  1139.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)  .  .  .42 
C  995.  Sahyddri  Ghdts,  Ahmednagar  (Shuttleworth)  ...  43 
D  4162.    Dhone,  Kurnool  (Gamble) 58 

5.  D.  arcuata,  Clarke;  Fl.  Br.  Ind.  iv.  380.  Spathodea  arctuita,  Wight;  Bedd. 
Fl.  Sylv.  clxix.    Vern.  Ban-pdlai^  Tam. ;  Mersingi,  Mar. 

A  moderate-sized  tree.  Bark  light  brown,  ^  in.  thick,  peeling  off 
in  small  flakes.  Wood  white,  moderately  hard,  resembling  that  of 
Chmelina  arborea.  Pores  small,  sometimes  subdivided,  scanty,  sur- 
rounded by  light  tissue  and  arranged  in  somewhat  concentric  lines 
which  often  meet.     Medullary  rays  fine,  numerous. 

Hills  of  South  India,  in  the  forests  of  Coimbatore  and  Palgh^t. 

D  3980.    Agri-Hort.  Gardens,  Madras  (Steavenson). 

7.  HETEROPHRAGMA,  DC. 

Three  species. 

Pores  moderate-sized,  ringed.  Medullary  rays  fine,  the  distance 
between  the  rays  being  equal  to  or  greater  than  the  transverse 
diameter  of  the  pores.     No  regular  distinct  concentric  bands. 

1.  H.  SUlfUreum,  Kurz  For.  Fl.  ii.  235;  Fl.  Br.  Ind.  iv.  381.  Vern.  ThitUndd, 
kyaungletto^  Burm. 

A  moderate-sized  deciduous  tree.  Wood  dark  brownish-grey, 
hard,  rather  resembling  a  dark  Teak  wood  that  has  been  embedded  in 
salt  mud.  Pores  moderate-sized,  surrounded  by  pale  rings  and  more 
or  less  grouped,  the  groups  usually  in  short  oblique  lines,  occasionally 
(/  annual  rings)  in  concentric  ones. 

Dry  forests  of  Prome  and  along  the  Pegu  Yoma  in  Burma,  extending  to  the  Shan 
HiUs  Terai  at  1000  ft. 

A  useful-looking  wood.  Brandis'  Burma  List,  1862,  No.  78,  gives  W  =  63  lbs., 
but  his  specimen  now  weighs  42  lbs.    Flowers  yellow. 

B  2547.    Burma  (Brandis,  1862) 42 

2.  H.  Roxbupghil,  DC ;  Fl.  Br.  lod.  iv.  381 ;  Bedd.  Fl.  Sylv.  clxix. ;  Talbot 
Bomb.  List  353.  Spathodea  Boxburghu^  Spr. ;  Brandis  For.  Fl.  350.  Bignonia 
guadrilocularifj  Roxb.  Fl.  Ind.  iii.  107.  Vern.  Baro-kala-goru,  Tam. ;  Bottdgu,  Tel.; 
Fullung,  vmrus,  panlag.  Mar. ;  Kalavada,  Koya ;  Fambapena,  Reddi. 

A  large  tree.     Bark  i  in.  thick,  dark  brown,  exfoliating  in  small 
angular  scales.     Wood  grey,  rough,  moderately  hard,  no  E^ax^^oi^^^^ 
no   anmud    rings.      Pores    moderate-sized,   'omJoTixiV'j   dAa\»TJox>Xfc^- 
Medullar^/  rays  £ne,  visihle  on  a  radial  section  aa\oii%  HBXtorw  "^^^^^ 
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Chanda  District,  Godavarl  Forests  and  Western  Coast,  in  deciduous  forest. 

A  noticeable  tree,  not  at  all  uncommon  along  the  G-odavari  river  in  Bhadrachalam, 
Kekapalle  and  Bumpa  in  the  Madras  Presidency ;  in  Sironcha  and  Chanda  in  the 
C.P.,  and  probably  also  in  the  Hyderabad  forests  south  of  the  river. 

Growth  moderate,  7  rings  per  inch  of  radius.  Weight  40  lbs.  per  cubic  foot. 
Flowers  rose-coloured. 

lbs. 

C  1106.    Ahiri  Beserve,  Central  Provinces  (B.  Thompson)    .        •        .40 

No.  C  3944  from  the  Bekapalle  Forests,  Upper  Godavari,  differs  in  structure. 
*'  Wood  yellowish-white,  hard,  close-  and  even-grained.  Pores  small,  rather  scanty, 
'  evenly  distributed.  Medullary  rays  fine  to  moderately  broad.  Weight  52  lbs.**  If 
I  had  not  cut  it  myself,  I  should  doubt  its  identification ;  and  it  may  possibly  be  that 
some  substitution  has  taken  place  in  one  or  other  specimen. 

8.  H.  adenophyllum.  Seem. ;  Fl.  Br.  Ind.  iv.  381 ;  Kurz  For.  Fl.  ii.  236.  Vem. 
FettJian,  Burm. 

A  moderate-sized  deciduous  tree.  Wood :  sapwood  light  yellow ; 
heartwood  orange-yellow,  with  occasional  darker  streaks,  moderately 
hard  to  hard.  Pores  moderate-sized,  ringed,  filled  with  yellow  resinous 
matter,  uniformly  distributed,  but  occasionally  running  into  more 
or  less  concentric  lines.  MedvUary  rays  fine  to  moderately  broad, 
the  distance  between  them  equal  to  or  greater  than  the  diameter  of 
the  pores,  giving  a  good  sUver-grain. 

Upper  mixed  forests  in  Burma  and  the  Andaman  Islands;  often  cultivated  in 
Indian  gardens.    Prain  says  it  is  common  in  the  Coco  Islands. 

A  handsome  tree,  with  large  leaves  and  large  brownish-yellow  flowers.  The  wood 
is  well  deserving  of  being  better  known,  and  becoming  possibly,  if  the  tree  is  suffi- 
ciently common,  an  export  timber.  Ferrars  (Andamans  List,  Calcutta  Exhibition, 
1883-84)  says  it  does  not  warp  or  split,  and  is  excellent  for  cabinet-work.  It  is  not 
clear  whether  it  can  be  obtained  in  large  size  or  not;  at  any  rate,  this  should  be 
investigated.    Ferrars'  specimen  gives  W  =  52  lbs. 

lbs. 

B  1421.    Tharrawaddy,  Burma 42 

Nordlinger's  Sections,  vol.  9  (sapwood)  (Tab.  XI.  4). 

8.  MAYODENDBON,  Kurz.  M.  igneum,  Kurz  Prel.  Bep..  Pegu,  Appx.  D.  and 
For.  Fl.  ii  233 ;  Fl.  Br.  Ind.  iv.  382 ;  Vem.  EhariU  Upper  Burma,  is  a  handsome 
tree  with  scarlet  flowers  found  in  the  Martaban  Hills  up  to  2000  ft.,  also  as  far  north 
as  the  Kachin  Hills  in  Upper  Burma. 

9.  STEREOSPERMUM,  Cham. 

About  eight  species,  all  trees.  S,  hypostictum,  Miq. ;  Fl.  Br.  Ind.  iv.  384  (Bader- 
machera  amoena,  Seem. ;  Kurz  For.  Fl.  ii.  232),  is  a  small  tree  of  Upper  Burma  and 
Tavoy.  S,  glandulosum,  Miq.  and  S,  Wallichii,  Clarke  are  also  scarce  Burmese  trees, 
the  latter  of  the  Irrawaddy  estuary. 

Wood  greyish-brown,  heartwood  (if  present)  yellowish-brown. 
Pores  small  to  large,  variable  in  size,  scanty,  surrounded  by  loose 
tissue,  the  patches  joined  into  more  or  less  concentric  belts.  Medul- 
lary rays  fine  to  moderately  hard,  rather  scanty. 

1.  S.  ehelonoides,  DC ;  Fl.  Br.  Ind.  iv.  382 ;  Bedd.  Fl.  Sylv.  t.  72 ;  Brandis  For. 

Fl.  362 ;  Kurz  For.  Fl.  ii.  230 ;  Gamble  Darj.  List  59 ;  Talbot  Bomb.  List  153  ;  Trimen 

Fl.  Ceyl.  iii.  283.    Bignonia  ehelonoides,  Linn.;  Boxb.  FL  Ind.  iii.  106.   Vem.  Pader, 

padri,  parral,  Hind. ;  Parari,  Nep. ;  Singyen,  Lepcha ;  Sirpang,  Mechi ;  Bolzd,  Giro ; 

Paroli,  Ass. ;  Pareya-auwal,  Cachar ;  Bhamuxra,  atcapali,  Beng. ;  Tsaingisa,  Magh ; 

JPadriy  pon-padira,  pathiri,  pumhathri^  padri,  vela-padri,  Tam. ;  Tagada,  ihagu,  kola 

fforu,  moka-yapay  pisiU,  Tel.;    Taitu,  "BexsLT \  PamjIKuuia,  Uriya;  Kirsel,  tttcUuka, 

padul, parcU,  Mar.;  JPatoW, Khond*,  Kandior, 'S.oY \  Pa.duT^\,^V^\liia\-^JA\,TMlXlQli^i, 
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Ck>org ;  KaU-udi,  Kan. ;  Kuring  kura^  Mai. ;  LtAnurrnadala^  dunthmadala,  Gingb. 
SingwCy  thakutpOy  Burm. 

A  large  deciduous  tree.  Bark  brown,  varying  in  thickness  up  to 
J  in.,  outer  bark  corky.  Wood  hard,  grey,  no  heartwood.  Pores 
moderate-sized  and  large,  joined  by  narrow,  irregular,  wavy,  inter- 
rupted belts  and  lines  of  soft  tissue.  Pores  frequently  filled  with  a 
white  substance  of  a  resinous  nature,  which  is  prominent  on  a  vertical 
section.  Medullary  rays  short,  wavy,  moderately  broad,  numerous, 
prominent  on  a  radial  section  as  long,  narrow,  horizontal  bands. 

Moister  parts  of  India:  sub-Himalayaa  traot  and  Lower  Himalaya  from  Oudh 
eastwards,  rising  to  2000  ft.  in  the  Darjeeling  Hills,  where  it  is  common ;  Assam, 
Eastern  Bengal  and  Ghittagong ;  mixed  forests  throughout  Burma,  rising  to  4000  ft. 
in  the  Shan  Hills ;  Orissa  and  the  Gircars,  but  scarce ;  G.P.  and  Berar ;  Western 
Coast  from  the  Eonkan  downwards ;  also  in  the  Garoatic,  but  more  scarce ;  moist  low 
country  of  Geylon,  up  to  2000  ft. 

An  important  tree.  Peal  says  that  in  Assam  it  is  found  with  a  long  clean  stem, 
40  to  50  ft.  high  and  5  to  6  ft.  in  girth,  and  it  is  the  same  in  Darjeeling.  Beddome 
describes  the  wood  as  "  orange-yellow ; "  perhaps  this  is  a  heartwood  which  may  appear 
so  under  some  conditions.    Graham  Anderson  says  it  gives  out  suckers  very  largely. 

Growth  moderate,  about  7  rings  per  iuch  of  radius.  Weight  45  lbs.  (Kyd) ;  42*5 
lbs.  (Wallich) ;  48  lbs.  (Skinner,  No.  25) ;  42  lbs.  (Bourdillon) ;  47  lbs.  (H.  H.  O'Gon- 
nell) ;  specimens  enumerated  give  47  lbs.  Eyd  gives  P  =  710 ;  Skinner  642  ;  Bour- 
dillon 772.  The  wood  is  m(>ierately  durable,  elastic,  easy  to  work ;  it  is  used  for 
building  and  is  good  for  furniture.  It  is  used  for  canoes  and  building  in  Assam,  and 
for  tea-boxes  in  Gachar.    The  roots,  leaves  and  flowers  are  used  medicinally,  and  the 

flowers  in  Hindu  temples. 

lbs. 

G  1164, 1172.    Ahiri  Reserve,  Gentral  Provinces"  (R.  Thompson)  .     40  and  38 

C  1411.  Moharli  „  „  „        (Gol.  Doveton)    .        .    46 

C    833.  Bairagarh  Reserve,  Berar  (Drysdale) — 

E    659.  Khookloong  Forest,  Darjeeling  Terai  (Manson)       .        .        .51 

E    673.  Bamunpokri  Forest        „  „  ,)....    48 

E    632.  Eastern  Ddars,  Assam  (Mann) .40 

E  1398.  Ghittagong  (Ghester) 59 

D  1070.  North  Arcot  (Beddome) 50 

B  2546.  Burma  (Brandis,  1862) 52 

B  5041.  Pegu  Division,  Burma     .        . — 

2.  S.  neuranthum,  Kurz  For.  Fl.  ii.  230 ;  Fl.  Br.  Ind.  iv.  382.  Vem.  Thande, 
Burm. 

A  deciduous  tree.  Bark  i  in.  thick,  light  brown,  smooth,  soft. 
Wood  greyish-brown,  no  heartwood,  haxd.  Pores  moderate-sized  to 
large,  scanty,  surrounded  by  soft  tissue,  the  patches  joined  into  some- 
what concentric  but  anastomozing  bands  ;  prominent  on  vertical 
sections  as  dark  lines.  Medullary  rays  fine,  rather  distant,  short,  wavy. 

Mixed  forests  of  the  Pegu  Yoma  in  Burma. 

Kurz  speaks  well  of  this  wood  as  being  "  rather  heavy,"  but  gives  33  to  36  lbs. 
only  as  its  weight.  A  good  specimen,  however,  sent  to  the  Paris  Exhibition  of  1900, 
as  a  "  paving  block,**  gave  W  =  48  lbs.  It  seems  likely  to  be  a  useful  wood  of  the 
rather  neavy  class.  The  description  is  from  the  paving-block  referred  to ;  the  follow- 
ing specimens  agree  fairly  well  in  structure,  but  are  perhaps  a  little  doubtful. 

lbs. 

B  5018.    Tharrawaddy  Division,  Burma 42 

B  5027.    RaDgoon  »  >i  40 

B  5043.    Bassein  „  „  42 

All  from  young  trees. 

3.  S.  suaveolens,  DC ;  Fl.  Br.  Ind.  iv.  382 ;  Bedd.  Y\.  ^^\v.  dxAH.-,  ^tw^^^alS^x. 
Fl.  351;  Kurz  For.  Fl  iL  231;   Gamble  Darj.  List  59-,  1aXtoo\.  ^BoxaJo.  \a«J^  ^^^% 
Trimen  FL  CeyL  iii.  284.    Bignonia  suaveolens,  Roib.  "F\.  Ind,  \\\.  \Q^.  ^ «t^-  PaxoX, 
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padaly  padiala,  padaria,  parur^  Hind. ;  Pludlai^  Eashmir ;  Tumriy  Eumaon  ;  Pandri^ 
C.P. ;  PhaJgataitu,  Melgodt ;  Farari,  Nep. ;  Singyen,  Lepcha ;  Farul,  Beng. ;  PatuHt 
Uriya ;  Parer^  Sonthal ;  FaroH,  Mai  Pahari ;  Pandri^  Kharwar ;  Parar,  Monghyr ; 
Kandior,  K61 ;  Padri,  Tarn. ;  Kala-goru,  kuberakashit  padart,  patali^  Tel. ;  Hooday^ 
bUla,  Kan. ;  lint  katar^  padar^  Gk)ndi ;  Padafj  Kurku ;  Pandan,  Bhil ;  Parul^  kola- 
gari,  patalcty  Mar. ;  Paid,  ela  palolf  Gingh. 

A  large  deciduous  tree.  Bark  J  in.  thick,  grey,  exfoliating  in 
large,  irregularly  shaped,  flat  scales.  Wood  hajti:  sapwood  grey; 
heartwood  small,  yellowish-brown,  beautifully  mottled  with  darker 
streaks,  very  hard,  seasons  and  polishes  well.  Pores  moderate-sized, 
enclosed  in  patches  of  loose  texture  which  are  more  or  less  concentri- 
cally arranged  and  sometimes  run  together  entirely  into  concentric 
belts.  The  pores  are  frequently  filled  with  a  white  shining  substance, 
which  becomes  yellow  in  the  heartwood.  Medullary  rays  fine,  sharply 
defined,  numerous,  wavy,  equidistant,  prominent  on  a  radial  section. 

Throughout  India,  in  drier  localities  than  8,  chelonoidea :  sub-Himalayan  tract  and 
Lower  Himalaya,  from  Kashmir  to  Sikkim,  up  to  4000  ft,  abundant  in  the  Siwaliks, 
but  small ;  C.P.  and  Berar,  also  Bajmehal  and  Chota  Nagpore  Hills,  Orissa  and  the 
Circars ;  deciduous  forests  in  the  Bombay  Presidency  and  in  South  India ;  Chittagong ; 
Eng  Forests  of  Martaban ;  only  planted  in  Ceylon. 

An  important  tree  as  being  one  of  the  most  common  of  the  companions  of  S^U 
worthy  of  use  as  regards  its  timber  and  important  in  sylviculture  on  account  of  its 
▼ery  free  seed  reproduction.  This  is,  no  doubt,  largely  due  to  the  fruit  remaining 
long  imopened  on  the  tree,  so  that  the  seeds  only  get  dispersed  at  the  very  end  of  the 
hot  season  after  the  danger  of  fire  is  nearly  over,  and  can  germinate  with  the  first  rains. 
On  the  Siwalik  Hills,  the  tree  is  usually  rather  stunted,  but  there  too  its  good  natural 
reproduction  is  very  noticeable,  even  on  the  most  exposed  slopes  and  among  grass ;  and 
it  is  one  of  the  commonest  trees  to  be  seen  in  savannah  lands,  apparently  Me  to  shoot 
up  yearly  in  spite  of  fire,  and  to  grow  on  into  a  tree  if  only  a  short  period  of  immunity 
from  fire  can  be  obtained. 

The  wood  is  durable,  easy  to  work  and  good  for  building,  but  the  amount  of  heart- 
wood  is  small.  It  is  an  excellent  firewood  and  makes  good  charcoal.  Brandis  gives 
W  =  44  lbs.,  the  average  of  specimens  enumerated  is  46  lbs.  per  cubic  foot.  The  root 
and  bark  are  used  in  native  medicine.  i^ 

P  4908.  Ajmere  (Lowrie) 47 

0    243.  Garhwal  (1868) 41 

O    341.  Gorakhpdr  (1868) 49 

O  1378.  Gonda,  Oudh  (Dodsworth) — 

C    197.  Mandla,  Central  Provinces  (1869) 40 

C  1114.  Ahiri  Reserve,  Central  Provinces  (R.  Thompson)     .        .        .46 

C2745.  Moharli    „            „            „         (Brandis)      ....  50 

C    832.  Bairagarh  Reserve,  Berar  (Drysdale) — 

E  1969.  Chittagong  (Chester) 51 

B    307.  Burma  (1867) 44 

4.  S.  fimbriatum,  DC;  Fl.  Br.  Ind.  iv.  383;  Kurz  For.  Fl.  ii.  231.  Vern. 
TfiarUhat,  Burm. 

A  deciduous  tree.  Wood  very  hard:  heartwood  small,  dark 
brown;  sapwood  light  brown;  in  structure  similar  to  that  of 
jS.  sxiaveolens. 

Tropical  forests  of  Martaban  and  Upper  Tenasserim  ;  Karen  Hills  up  to  3000  ft. 

lbs. 

B2696.    Tavoy  (Wallich,  1828) 54 

5.  S.  xylocarpum,  Wight ;  Fl.  Br.  Ind.  iv.  383  ;  Talbot  Bomb.  List  153.  Spa- 
thodea  xylocarpa,  T.  And. ;  Brandis  For.  Fl.  349,  t.  43.  Bignonia  xylocarpa,  Roxb. 
FJ.  Ind.  iii.  108  ;  Bedd.  Fl.  Sylv.  t.  70.     Vern.  Kharsing,  hersinge,  Mar. ;  Jai-mangaly 

sandar-padal,  Mandla ;  Dhota  mara,  dhotte^  Gondi ;  Teto,  Kurku  ;  Vadencami,  inalei 
uthif  Tam, ;    Ohansing,  hooday,  Kan.*,   Udi,  udc,  CjQ«t%\  Pallii-K,  v^dang-konnan, 
edang  ^oma,  Mai. 
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A  deciduous  tree.  Bark  \  in.  thick,  light  grey.  Sapwood  large, 
grey;  heartwood  very  hard,  orange-brown.  Annual  rings  marked 
by  an  irregular  belt  of  numerous  pores.  Pores  small  and  moderate- 
sized,  often  subdivided,  each  pore  or  group  of  pores  in  a  small  patch 
of  soft  tissue ;  these  patches  are  frequently  grouped  in  zig-zag  and 
more  or  less  concentric  lines.  In  the  heartwood  the  pores  are 
generally  filled  with  a  yellow  substance.    MedvUary  rays  short,  fine. 

Central  ProviDces,  in  the  Satpura  Range ;  Khand^ih  and  the  Mahratta  country ; 
West  Coast  forests  and  Western  Ghdts,  common  in  Wynaad  and  Travancore,  up  to 
4000  ft. ;  Circars,  Deccan  and  Camatic. 

A  fine  tree,  always  recognizahle  by  its  very  long  rough  capsule,  sometimes  3  ft.  in 
length.  The  wood  is  good  and  handsome ;  it  is  tough  and  elastic  and  takes  a  good 
polish.  It  is  used  for  cabinet-work,  in  Travancore  for  cart-poles  and  shafts,  and 
deserves  to  be  better  known  and  to  be  in  more  general  use.  BourdiUon  gives 
W  =  42  lbs.,  P  =  785. 

Ib0. 

C   2810.    MelgbAt,  Berar  (Brandis) 36  (sapwood) 

C      958.    Guzerat,  Bombay  (Shuttleworth) 47 

C     996.  Sahy&dri  Qhits,  Ahmeduagar  (Shuttleworth)        .        .  47 

W4195.    Cochin  (Kohlhoflf) 42 

Nos.  E  719  (52  lbs.)  from  Chittagong ;  W  1284  (54  lbs.)  from  the  Anamalai  Hills ; 
B  2235  (52  lbs.)  and  B  2234  (56  lbs.),  from  the  Andamans,  probably  belong  to  this 
genus. 

10.  PAJANELIA,  DC. 

1.  P.  Rheedii,  DC;  Fl.  Br.  Ind.  iv.  384;  Bedd.  Fl.  Sylv.  clxix. ;  Talbot  Bomb. 
List  154.  P.  muUijuga,  Kurz  For.  Fl.  iL  237.  Vern.  KyaungdavJe^  Burm. ;  Kau- 
kondoy  And. 

A  large  evergreen  tree  (Burma).  A  small  tree  in  S.  India.  Bark 
i  in.  thick,  dark  grey,  rough.  Wood  orange-brown,  very  hard,  close- 
grained.  Pores  large,  occasionally  filled  with  yellow  resin ;  each  pore 
surrounded  by  a  narrow  ring  of  soft  tissue,  uniformly  distributed. 
MedvUary  rays  fine,  very  numerous,  uniform  and  nearly  equidistant, 
prominent.  Wood  very  similar  to  that  of  Planchonia  littoralis  (p. 
365),  but  differs  by  more  prominent  medullary  rays,  and  larger  pores, 
which  are  not  arranged  in  bands,  but  isolated. 

Khasia  Hills  and  Sylhet ;  N.  Kanara,  along  nalas  in  YeUapur ;  Malabar  plains  and 
up  to  2000  ft.  on  the  Gbdts  ;  mixed  forests  in  Burma ;  Andaman  Islands. 

A  tree  with  ornamental  large  flowers  and  large  capsule.  It  has  a  fine  wood,  which 
deserves  to  be  better  known :  it  is  used  by  the  Andamans  for  canoes. 

lbs. 

B  503.    Andaman  Islands  (Genl.  Harwell) 52 

11.  KIGELIA,  DC. 

1.  K.  pinnata,  DC. 

A  large  tree.  Bark  greyish-brown,  rough,  \  in.  thick.  Wood 
grey,  hard.  Pores  small,  in  irregular,  sometimes  interrupted  concentric 
wavy  bands  of  soft  texture.     Medtdlary  rays  fine,  numerous. 

Indigenous  in  Tropical  Africa:  largely  planted  in  India  in  gardens,  topes  and 
avenues. 

A  handsome  tree  with  long  pendent  racemes  of  large  red-brown  flowers,  followed 
by  huge  cylindrical  fruit.    The  wood  is  good  and  the  growth  quick,  4  rings  per  inch  . 
in  suitable  places,  so  that  it  is  a  good  tree  to  grow  ;  but  if  grown  in  th^  o^TL\\.\i\«as2aR» 
badly,  and  requires  heavy  pruning  if  it  is  to  be  kept  atmgbt. 

O  4578.    Forest  School  Gfarden,  Dehra  Dtin  (Babu  Bubal^     •        .        .    Ak\. 
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Order  LXXXL    AGANTHAGEiE. 

An  Order  contaiQing  a  large  number  of  genera,  mostly  herbaceous  or  of  small 
shrubs,  only  a  few  of  which  are  really  of  Interest  to  Forest  oflBcers.  The  following  13 
genera  contain  shrubs,  however,  of  more  or  less  importance  in  various  ways : — 

Tribe  I.  Thunbergiese     ....    Thunbergia. 

„    U.  Raelliea Petalidium,  Daddalacanthus,  Steno- 

siphonium,  ^chmanthera,  Stro- 
bilantbes,  Calacanthus. 

„  III.  AcanthesB Acanthus. 

„  IV.  Justiciese Barleria,  Eranthemum,  Phlogacan- 

thus,  Justicia,  Adhatoda. 

Wood  soft  or  moderately  hard,  usually  white  or  grey.     Pores 
small  to  moderate-sized,  scanty.    Medullary  rays  fine  to  moderately 

broad. 

*       •       • 

1.  THUNBERGIA,  Linn.  f.  Glimbiug  shrubs,  some  quite  small,  a  few  of  very 
large  size.  T.  grandiflora,  Roxb.  Fl.  Ind.  iii.  34 ;  Fl.  Br.  Ind.  iv.  392 ;  Kurz  For.  Fl. 
IL  240 ;  Oamble  Daij.  List  59 ;  Yem.  MulliUa,  Hind.,  Beng. ;  Chongtafibrik,  Lepcha, 
is  a  large  climber  of  Bengal,  Assam  and  Chittagong,  with  pale  blue  flowers.  T,  coodneti. 
Wall,  of  the  East  Himakya,  Khasia  Hills  and  Burma,  and  T,  mysorensis,  T.  And.  of 
the  Western  Ghdt8,are  large  climbers  with  pendulous  racemes  of  red  or  yellow  flowers, 
and  a  soft,  very  fibrous  wood. 

2.  PETALIDIUM,  Nees.  P.  harleriotdes,  Nees ;  Fl.  Br.  Ind.  iv.  418,  is  an 
ornamental  shrub  of  the  West  Himalaya,  Oudb,  Central,  Southern  and  Western  India, 
found  in  deciduous  forests  and  especially  common  in  the  N.  Circars. 

3.  D^DALAGANTHUS,  T.  Anders.,  contains  several  species  with  ornamental 
flowers,  more  or  less  shrubby  and  some  of  them  conspicuous  in  the  forest  undergrowth 
of  various  parts  of  India.  2>.  splendens,  T.  And. ;  Fl.  Br.  Ind.  iv.  418  ;  Gamble  Darj. 
List  60 ;  Yem.  Shechin,  Nep.,  is  a  red-flowered  shrub  common  in  the  undergrowth  of 
Sdl  forests  in  the  Darjeeling  Terai  and  lower  hills  up  to  2000  ft.  D.  nervosusy  T.  And. ; 
Fl.  Br.  Ind.  iv.  418 ;  Gamble  Darj.  List  60 ;  Yem.  Shechirit  Nep. ;  Topatnyok,  Lepcha, 
is  a  small  shrub  with  bright  blue  flowers  conspicuous  in  the  forests  of  the  Lower 
Himalaya  and  sub-Himalayan  tract  from  the  Punjab  to  Bhutan,  especially  frequent  in 
the  undergrowth  of  the  Sdl  forests.  2>.  TnacrophyUw,  T.  And.,  is  a  very  similar  plant 
of  the  forests  of  Burma;  while  D,  purpurascens,  T.  And.,  is  similarly  common  in 
Central  India,  and  2>.  morUanuSf  T.  And.,  in  S.  India  and  Ceylon. 

4.  STENOSIPHONIUM,  Nees,  contains  five  small  shrubs  with  blue  flowers,  very 
much  resembling  Strobilanthes^  and  found  in  the  forests  of  South  India. 

5.  ^CHMANTHERA,  Nees.  ^.  tomentosa,  Nees;  Fl.  Br.  Ind.  iv.  428,  is  a 
Strob%lant?ie8-l\ke  shrub  of  the  Himalaya  ascending  to  5000  ft.,  and  extending  from 
Kashmir  to  Bhutan.  It  flowers  gregariously  and  dies  off  at  regular  intervals,  both  in 
the  lower  hills  and  in  the  Siwaliks.  The  var.  Wdllichix  has  the  stems  and  leaves 
covered  with  a  snow-white  wool,  which  peels  off  easily  and  can  be  used  for  various 
purposes.    Cloth  is  said  to  be  sometimes  made  of  it. 

6.  STROBILANTHES,  Blume. 

This  is  a  very  large  genus  of  some  160  rather  important  Indian  forest  shrubs,  of 

which  154  species  are  described  in  the  "  Fl.  Br.  Ind."    The  importance  lies  in  their 

being,  at  any  rate  many  species  of  the  genus,  gregarious  in  the  undergrowth  of  the 

forests  in  the  hilly  regions  of  India,  and  so  exercising  a  considerable  influence  in  the 

protection  or  the  reverse  of  the  natural  reproduction  of  the  trees  which  form  the  canopy. 

It  28  ID  the  *'  shoia  "  forests  of  the  ]^\\g\T\  ttnd  other  hill  ranges  of  South  India  and  of 

the  biUs  of  Ceylon  that  the  genus  reacheB  Vta  ^t^%Xft«\.  ^c^ Aov«^«^\.\  \3ci^  Tsxvmber  of 

species  is  greater,  most  of  these  Bpeciea  axe  gre^mox^  wet  ^e^as^  w^^^«ft^T«aatV3  ^ 
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of  them  grow  to  a  comparatively  large  size,  flowering  and  fruiting,  like  the  bamboos, 
gregariously,  at  intervals  of  a  certain  number  of  years.  In  these  South  Indian  and 
Ceylon  hillJs,  the  greatest  development  of  species  of  Strobilanthes  occurs  in  the  higher 
sholas,  where  the  lower  tier  of  vegetation  consists  very  largely  of  them,  associated  with 
various  other  genera,  such  as  Psychatria,  L<manthu8,  Saprosma  in  J?t«Haoe»,  CrotcUaria 
in  Legwninosm,  Vemonia  in  Compontu ;  but  lower  down  also  on  the  diunper  slopes 
and  in  ravines,  certain  species  are  found  even  down  to  as  low  as  3000  ft.  Similarly,  in 
the  forests  of  the  Western  Ghdts  nmning  northwards  up  the  Bombay  coast,  other 
species  occur  growing  in  similar  fashion,  but  perhaps  of  less  size ;  while  in  the  bills  of 
the  Deccan  and  Gircars  wherever  a  certain  elevation  is  reached,  as  for  example  on  the 
Mahendragiri  Hill  in  Ganjam,  StrchUanthes  always  reappears  as  an  important  constituent 
of  the  forest  undergrowth.  In  the  hills  of  Burma,  too,  the  same  phenomena  are  seen ; 
while  in  those  of  Assam,  as  well  as  in  the  Eastern  Himalaya,  the  genus  is  again 
well  represented,  the  individuals,  however,  never  reaching  the  size  or  attaining  the 
sylvicnltural  importance  which  is  reached  by  those  of  South  India  and  Ceylon. 
Further  to  the  north,  in  the  Western  Himalaya,  StrobHanthes  becomes  again  important, 
a  few  species  becoming  densely  gregarious,  though  of  quite  small  size,  but  exercising 
a  very  important  effect  on  the  natural  reproduction  of  the  principal  forest  trees.  In 
these  hills  of  the  Western  Himalaya,  two  species,  8.  cdcUus,  'Nees,  and  8.  DcUhounantUf 
Clarke  are  common  blue-flowered  shrubs  of  the  higher  forests,  flowering  yearly  and 
of  little  sylvicnltural  importance;  but  two  others,  8,  WaUtchiif  Nees,  and  8.  atropur- 
pureus^  Nees  (Yem.  Jdnu,  zdnu),  are  gregarious,  often  covering  large  areas  in  the 
higher  forests  above  7000  ft.,  and  only  flowering  at  intervals  of  several  years.  The 
peculiarity  of  these  two  closely  allied  and  nearly  identical  species  is  that,  every  year, 
after  the  first  one  or  two,  the  upper  shoots  die  back  and  fall  off,  but  others  shoot  up  in 
the  spring ;  meanwhile,  the  main  stems,  which  form  a  dense  matted  covering  to  the  soil, 
remain  and  prevent  the  seeds  of  the  forest  trees,  chiefly  oaks  like  Quercw  dikUata  and 
semecarpifolia,  and  firs  like  Ficea  Morinda  and  Ahies  Pindrow^  from  reaching  the 
ground,  or  if  they  do  reach  the  ground,  obtaining  sufficient  light  for  germination  and 
growth.  The  cycle  of  flowering  of  these  species  has  not  yet  been  very  clearly  mitde 
out,  but  they  certainly  flowered  in  1894  and  previously  in  1882.  After  a  flowering 
year,  the  whole  plant  dies  off  and  is  next  year  succeeded  usually  by  a  profuse  crop  of 
seeds.  Then  it  is  that  the  chance  of  the  forest  tree  arrives :  if  the  oaks  or  firs  can 
succeed  in  getting  a  start  during  the  year  or  two  that  the  8trdbilarUhe8  is  small,  they 
can  go  on,  otherwise  the  new  growth  soon  destroys  them.  In  some  places  artificial 
assistance  is  now  being  regularly  given,  and  when  signs  of  a  flowering  year  appear,  the 
shrub  is  pulled  up  or  cut  and  burnt  so  as  to  prevent  its  ripening  seed.  In  this  way  a 
great  advantage  is  given  to  the  forest  trees,  which  usually  take  the  opportunity  of 
growing.  Lower  down  in  the  same  hills,  come  other  species,  noticeably  8.  pents- 
temonaides,  T.  And.,  but  their  influence  is  imimportant.  In  the  Sdl  forests,  and  indeed 
almost  wherever  there  are  Sdl  forests,  down  even  to  the  Central  Provinces  and  the 
Circars,  8.  auriculatus,  Nees  is  a  noticeable  plant.  In  the  hills  of  the  Eastern 
Himalaya,  several  species  occur,  as  well  as  8.  Wallichii,  Nees,  8.  pentstemonoides,  T. 
And.,  and  8.  auriculatus,  Nees,  already  mentioned.  Perhaps  the  most  noticeable  are 
S.  pectinattUf  T.  And.,  and  8.  divaricatus^  T.  And.,  the  latter  with  dark  purple  flowers, 
but  their  sylvicultural  importance  is  much  less  than  is  that  of  the  species  of  the 
Western  Himalaya.  Referring  to  8.  pectinatua,  Hanson  Q*  Daijeeling  Working  Plan,*' 
1893,  p.  19)  says  that  a  dense  growth  of  Kibu  existed  previous  to  1890,  when  it  seeded 
and  died.  It  is  a  woody  plant  with  stems  up  to  6  to  8  ft.  high  and  3  in.  in  diameter. 
Seedlings  were  found  under  it,  especially  of  Maple  and  ^*  Eaula,"  which  are  now  coming 
on.  In  the  Ebasia  Hills  perhaps  the  most  important  species  is  8.  flaccidi/oliuSf  Nees, 
a  species  whose  leaves  give  a  kind  of  indigo  for  which  the  plant  is  also  cultivated 
(Yem.  Boom),  8.  xsophyUus,  T.  And.,  is  also  found  in  the  Ehasia  Hills,  and  is  often 
cultivated  in  gardens  elsewhere.  On  the  hills  of  the  Northern  Circars,  such  as 
Mahendragiri  in  Ganjam  and  the  Golgonda  Hills  in  Vizagapatam,  the  common  species 
in  the  sholas  is  8,  jeyporensis,  Bedd.,  which  grows  to  be  a  large  shrub.  Talbot 
mentions  11  species  as  found  on  the  Western  Gbits  and  outlying  hills  of  the  Bombay 
Presidency.  Among  those  are  8,  harhattu^  Nees,  a  gr^arious  white-flowered  shrub, 
said  to  flower  once  in  seven  years,  and  common  in  the  evergreen  forests  of  the  Konkan 
and  North  Eanara,  where,  too,  are  found  8.  warreeviais,  Dalz.,  8.  Heyneanva^  "^^^ 
and  8,  ianocephalvs^  Benth.  Of  the  common  8.  ooUlosus,  '£^eea,*\^92i\^\»  t^\s^3»£^^^^^^ 
'  covers  large  areas  od  the  Konk&n  and  North  Kanara  G\i&to,«nd  ioTtn&  X)[i«\\\A^x>g^^^^R^ 
*jB  many  of  the  decidaoua  moiat  forests.    Sometamea  a  'very  \«s%e  ^latxsXi  VJ^^*"^^ 
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'  h^ght  and  2i  in.  in  diameter.)  A  general  flowering  takes  place  every  seven  years. 
*  Last  general  flowering  In  Sept.-Oct.  1887."  He  also  mentions  8.  perfoliatus,  T.  And. 
as  a  gregarious  species  flowering  once  in  seven  years,  the  last  being  in  1887,  on  the 
Eonkan  and  Ejmara  Ghdts.  Finally  8,  scrobicidattUf  Dalz.,  said  by  G.  B.  Clarke  in 
"  Fl.  Br.  Ind.*'  to  be  '*  the  most  beautiful  species  of  the  genus  "  is  found  at  Mahabaleshwar 
and  other  places  on  the  ghdts  at  high  levels,  3-^4000  ft.  It  is  hardly  possible  to  mention 
all  the  important  species  of  the  hills  of  8.  India,  but  my  account  of  ''  The  Nilgiri 
Strobilanthes  '*  in  *'  Ind.  Forester/'  xiv.  153  (of  1888)  may  be  referreil  to,  from  wMch 
the  following  extract  is  taken : — 

''  The  most  conmion  and  best  known  species  is  8,  Kunthianus,  which  prefers  the 
dry  slopes  of  the  eastern  side  of  the  hills,  where  there  is  little  or  do  tree-forest.  In 
such  localities  it  is  chiefly  found  associated  with  Rhodomyrtus  tomentom,  Hypericum 
mysorensey  Euhtu  ellipticuSf  Berberis  ariatata,  Dodoncea  viscoaa,  8aphora  gtauca^  and 
the  wild  date.  But  when  it  is  in  flower,  it  is  the  Strobilanthes  which  gives  its  colour  to 
the  scenery,  and  the  hills  may  often  be  seen  having  the  bright  blue  colour  which  has 
led  some  persons  to  attribute  to  this  circumstance  tne  origin  of  the  name  of  the  '  Blue 
mountains.'  8,  Kunthianus,  T.  And.,  flowers  at  intervals  of  some  four  to  six  years. 
It  flowered  profusely  in  1881  and  again  in  1886,  and  may  be  again  expected  to  flower 
'about  1891,  though  sporadic  flowering  specimens  which  have  not  died  may  here  and  there 
be  met  with  in  most  years.  On  the  downs  to  the  west  of  Ootacamund  the  8.  Kun' 
thianus  is  replaced  by  the  much  smaller  8.  MMt'Zis,  Nees,  a  beautiful  plant  with  flowers 
of  a  lovely  tinge  of  blue.  Almost  every  year  the  sholas  of  Ootacamund  become  gay  in 
autumn  with  the  blue,  lilac  or  white  flowers  and  the  reddish  young  leaves  and  bracts 
of  8,  PerrotteiianuSj  Nees,  while  in  some  sholas  8./olio8iL8,  T.  And.,  a  quite  dififerent- 
looking  kind,  is  more  common,  and  grows  to  a  larger  size  of  wood,  having  often  stems 
of  4  to  6  in.  in  diameter.  The  chief  species  on  the  higher  parts  of  Doddabetta  is  8. 
sexennis,  Nees,  which  has  a  powerful  and  rather  unpleasant  odour,  but  when  in  flower 
shows  a  mass  of  bright  blue  panicles.  It  flowered  last  in  1883,  and  then  died  down, 
leaving  its  knotty  stems  to  be  used  as  fuel  and  myriads  of  seedlings  to  form  a  new  crop. 
In  1886  there  flowered  in  the  Cairn  Hill  sholas  a  species  with  a  curious  narrow-necked 
bell-shaped  flower,  which  has  been  identified  as  8.  mUneyeruis^  Clarke,  hitherto  only 
known  from  the  Pulney  Hills.  Another  common  Ootacamund  species  is  the  rough- 
looking  8,  WigJUianus,  Nees,  which  grows  indiscriminately  on  grass  land  or  in  shola, 
and  flowers  yearly.  About  Coonoor,  in  the  Lamb's  Bock  and  Tiger  Hill  forests,  besides 
8.  foliosus  and  8,  FerrottetianuSj  a  species  is  found  which  Col.  Beddome  says  he 
watched  for  years  without  finding  flowers.  The  flowers  came  in  1886,  and  the  plant 
seems  now  to  be  identifiable  with  8.  heteromcUlus,  T.  And.  The  species  grows  to  a 
very  large  size  on  the  Coonoor  Ghdt,  and  does  not  seem  to  have  been  gathered  in 
flower  since  Dr.  Wight  collected  it  in  1850.  As  Col.  Beddome  had,  during  these  thirty- 
six  years,  such  fine  opportunities  of  watching  it,  it  may  be  that  its  period  of  growth  is 
so  long  as  thirty-six  years,  or  it  may  have  flowered  unnoticed  every  twelve  or  every 
eighteen. 

*'  Some  of  the  most  beautiful  species  are  those  of  the  Eundabs,  and  especially  at 
Sispara,  where  in  1883  was  found  the  beautiful  but  sticky  8,  amabilis,  Clarke,  with 
its  large  panicles  of  pink  bells,  and  the  woolly-leaved  8.  gossypinus,  T.  And.,  which 
almost  alone  gregariously  covers  one  large  biUside  above  Si8{)ara.  Col.  Beddome 
collected  his  specimens  in  1870  and  I  mine  in  1883,  so  that  its  term  may  be  thirteen 
years,  though  a  specimen  of  its  wood  in  the  Madras  collection  shows  only  ten  annual 
rings.  About  Naduvatam,  8.  asper,  Wight,  a  rough-looking  shrub,  flowered  gregariously 
in  1885,  and  died  off,  and  in  1883  the  same  happened  at  Sispara,  with  8.  homotropui, 
Nees,  a  species  closely  allied  to  8,  sexennis.  In  the  same  year  was  found  the  species 
which  is  probably  the  most  beautiful  of  all,  8,  violaceuSj  Bedd.,  only  found  in  a  shola 
near  Bangi  Tappal,  where  it  overshadows  a  fine  growth  of  the  fern  Lomaria  Fatenoni, 
The  fiowers  are  a  deep  violet,  and  so  far  as  is  known,  it  was  last  gathered  by  CoL 
Beddome  in  1870.  This  account  ought  not  to  close  without  mention  of  8,  luridusy 
Wight,  a  straggling  species  of  the  western  forests  of  Sispara  to  Naduvatam.  It  has 
cone- like  spikes  of  large  dark  purple  flowers,  of  which  a  white  variety  occasionally 
occurs,  and  which  grow  on  the  stems  on  the  old  wood.  It  has  a  near  ally  in  a 
remarkable  species  which  is  only  found  in  the  valley  at  the  head  of  the  Noyil  river  in 
Coimbatore,  8,  holamputtensis,  Bedd.,  a  curious  species  with  large  serrated  orbicular 
hmcts  and  hrown  flowers." 
To  those  who  have  to  manage,  and  make  woiVVn^  \^\»xa  Cor,  shoU  forests  in  which 
^0  undergrowth  chiefly  conaiats  of  jStrohilanthcs,  \.V^  Vm^xV»M»  ol  \aJB:\xi%%^N^\A».^^ 
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of  seeding  years  when  the  shrub  dies  off,  is  very  great ;  but  the  conditions  are  different 
from  those  which  have  been  described  as  occurring  in  the  Western  Himalaya.  In 
the  Nilgiri  sholas,  the  shrubs  grow  tall  and  tree-seeds  easily  pass  through  them,  reach 
the  ground  and  germinate,  but  the  seedlings  then  remain  making  very  little  growth 
until  the  Strohilanihes  dies  and  light  is  let  in.  The  best  thing  to  do  is  to  cut  the 
Sirobilanthes  before  it  flowers  and  dispose  of  the  material,  and  also  then  to  thin  out 
the  trees  of  the  canopy ;  this  gives  the  seedlings  a  chance  of  which  they  are  usually  not 
slow  to  avail  themselves.  This  kind  of  work  was  started  in  1886  (see  the  paper  referred 
to)  with  great  success,  but  the  Government,  somewhat  later,  stopped  it,  thinking  that 
the  operations  spoiled  the  sasthetic  beauty  of  the  sholas. 

The  species  of  the  Ceylon  Hills  differ  more  or  less  from  these  of  the  Nilgiris,  bat 
their  growth  is  similar  and  their  habits  the  same.  Several  species  also  occur  in  Burma, 
and  recently  8.  ru/escens^  T.  And.;  Yem.  Mayan,  Shan,  has  been  reported  as  a 
gregarious  species  of  considerable  importance  in  its  effects  on  the  vegetation  of  the 
Upper  Chindwin  Teak  forests  in  that  province  ("  Ind.  Forester,"  xxi.  47).  S.  gregalisy 
Coll.  and  Hemsl. ;  Joum,  Linn,  Soc,  xxviii.  104,  is  gregarious  in  the  Shan  Hills  at 
4000  ft.  on  the  hillsides^  and  conspicuous  from  its  dark-coloured  leaves.  8,  Dyerianus^ 
Hook.  f. ;  Bot.  Mag.  liv.  t.  7574,  is  a  fine  Burmese  species  allied  to  the  8,  auriculatus, 
Nees,  of  the  Northern  and  Central  India  SU  forests  already  mentioned.  It  has  leaves 
striped  pink  and  green. 

Wood  whitish,  soft  to  hard.  Pores  small  or  moderate-sized,  scanty. 
Medullary  rays  fine  to  moderately  broad. 

1.  S,  follosus,  T.  And. ;  Fl.  Br.  Ind.  iv.  433. 

A  large  gregarious  shrub,  apparently  flowering  annually,  with 
jointed  stems  and  grey  ba/rk,  nood  hard,  brownish-grey.  Pores 
small,  often  subdivided,  scanty ;  annual  rings  visible,  about  5  per  inch. 
Medullary  rays  numerous,  fine  and  moderately  broad. 

Nilgiri  Hills,  6-7000  ft.,  very  common. 

W  4087.    Cairn  Hill,  Ootacamund,  7000  ft.  (Gamble). 

2.  S.  gOSSypinus,  T.  And.;  Fl.  Br.  Ind.  iv.  434. 

A  large  gregarious  shrub,  flowering  at  intervals  of  about  10  to  13 
years.  Barh  brown.  Wood  light  brown,  with  an  irregular  heartwood, 
hard,  even-grained.  Pores  small,  scanty,  more  numerous  in  the  spring 
wood,  where  they  mark  the  annual  rings.  Medullary  rays  fine,nuraerous. 

Hills  of  South  India  :  Mysore ;  Sispara  in  Nilgiris  at  6-7000  ft. 

A  local  species  with  cottony  leaves  and  pale  blue  flowers,  growing  on  open  hillsides. 

lbs. 

W3771.    Si8i)ara,  Nilgiris,  7000  ft.  (Gamble) 47 

3.  S.  pulneyensis,  Clarke ;  Fl.  Br.  Ind.  iv.  438. 

A  gregarious  shrub,  flowering  about  every  8  years.  Bark  grey, 
with  vertical  warts.  Wood  white,  hard,  close-grained.  Pores  small, 
often  subdivided,  scanty.  Medullary  rays  fine  to  moderately  broad, 
numerous. 

Nilgiri,  Anamalai  and  Pulney  Hills  at  6-7000  ft. 

W  4086.    Cairn  Hill,  Ootacamund,  6600  ft.  (Gamble). 

4.  S.  papillOSUS,  T.  And. ;  Fl.  Br.  Ind.  iv.  445. 

A  large  shrub  with  rough  stems  and  leaves,  flowering  perhaps 
annually.  Bark  light  grey,  smooth.  Wood  pinkish- white,  hard,  close- 
grained.  Pores  small,  scanty,  except  in  the  spring  wood,  where  they 
mark  annual  rings.     Medullary  rays  fine,  numerous. 

Higher  ranges  of  the  Nilgiris,  7-8000  ft. 

W377S.    SlBpars,  Nilgiris,  7000  ft.  (Gamble). 
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5.  S.  lUFidus,  Wight ;  Fl.  Br.  Ind.  iv.  450. 

A  large  straggling  gregarious  shrub,  with  twisting  interlacing 
stems  and  jointed  wood,  flowering  at  the  joints.  Bark  brown,  thin. 
Wood  white,  moderately  hard.  Pores  small,  scanty.  MedvUai*y  rays 
moderately  broad,  often  broad  in  young  wood.  Pith  round,  large  at 
the  joints. 

Nilgiri  Hilk,  3-5000  ft,  oommon  on  Sispara  Ghdt. 

W  3810.    Sispara  Gbdt,  Nilgiris,  5000  ft.  (Gamble). 

6.  S.  sexennlS,  Wight ;  Fl.  Br.  Ind.  iv.  474 ;  Trimen  FL  CeyL  iii.  313. 

A  large  gregarious  shrub,  reaching  4  to  5  in.  in  diameter  in  Ceylon, 

the  stems  jointed,  with  a  horizontiu  line  at  the  joints.     Bark  thin, 

smooth,  whitish-grey.    Pores  small,  very  scanty.    MeduUary  rays 

moderately  broad.    Pith  round,  large. 

Nilgiri  Hills,  6-8000  ft. ;  hUls  of  Ceylon. 

A  very  common  kind,  both  in  the  Nilgiris  and  Ceylon.  It  flowered  in  1883,  and  its 
period  is  probably  about  11  or  12  years,  not  6,  as  its  name  indicates. 

W  3805.    Sispara  QUt,  Nilgiris,  6000  ft.  (Gamble). 

7.  S.  Violaeeus,  Bedd. ;  Fl.  Br.  Ind.  iv.  476. 

A  large  shrub.     Bark  dark  brown,  thin,  with  thin  corky  lenticels. 

Wood  white,  soft,  even-grained.     Pores  scanty,  moderate-sized,  more 

numerous  in  the  spring  wood,  where  they  mark  the  annual  rings^. 

Medullary  rays  fine  to  moderately  broad. 

Nilgiri  Hills,  south-west  comer,  7-8000  ft. 

A  handsome  species  with  blue-purple  flowers.  Its  term  is  about  13  years,  as  it 
flowered  in  1870  and  1883. 

W  3772.    Bangi  Tappal,  Nilgiris,  7500  ft.  (Gamble). 

8.  S.  amabilis,  Clarke ;  Fl.  Br.  Ind.  iv.  474. 

A  large  shrub,  with  jointed  stems.  Bark  greyish-brown,  smooth, 
thin.  Wood  grey,  moderately  hard.  Pores  small,  often  subdivided, 
scanty.    MedvUary  rays  fine  to  moderately  broad.    Pith  large,  round. 

Nilgiri  Hills,  4-7000  ft. 

The  flowers  are  pink,  and  flower  panicles  glutinous.  The  term  is  probably  about  10 
years ;  it  flowered  in  1883. 

W  3806.    Sispara  GhAt,  Nilgiris,  6000  ft.  (Gamble). 

7.  CALACANTHUS,  T.  And.  C.  Dalzelliana,  T.  And. ;  Fl.  Br.  Ind.  iv.  478 ; 
Talbot  Bomb.  List  157  ;  Vem.  Motayen,  Mar.,  is  a  shrub  of  the  Ghits  of  the  Eonkan 
and  North  Kanara. 

8.  ACANTHUS,  Linn,  has  two  shrubby  species.  A,  ilici/olius,  Linn.;  Fl.  Br. 
Ind.  iv.  481 ;  Roxb.  FL  Ind.  iiL  32 ;  Kurz  For.  Fl.  ii.  241 ;  Talbot  Bomb.  List  157 ; 
Trimen  Fl.  Ceyl.  iii.  317;  Vem.  Bargosa,  kentki^  hurkut,  Beng.;  Alisi^alchi,  Tel.; 
Marandi,  nwrannay  Mar. ;  Kaya,  Burm. ;  Ifcili,  Gingb.,  is  a  common  and  conspicuous 
erect  gregarious  shrub  of  the  tidal  forests  of  India,  Burma  and  Ceylon,  with  large  blue 
flowers  and  holly-like  leaves.     It  is  useful  to  bind  the  mud  of  tidal  river-banks. 

A,  ebradeatm,  Vahl ;  Fl.  Br.  Ind.  iv.  481 ;  Kurz  For.  FL  ii.  242,  is  a  shrub  of  the 
mangrove  jungles  of  the  Andamans. 

9.  BABLERIA,  Linn,  contains  several  species,  but  few  of  them  of  any  size. 

B.  Frionitis,  Linn. ;  FL  Br.  Ind.  iv.  482 ;  Roxb.  Fl.  Ind.  iii.  36 ;  Trimen  Fl.  CeyL 
iii.  318 ;  Vem.  Kantorjatiy  Beng. ;  Mulu  govinda^  Tel. ;  Bidbans  koratif  Kurku ; 
JTaiu-karandu,  Cingh.,  is  a  small  yellow-flowered  prickly  shrub  common  in  Bengal,  the 

Deccan  and  Caroatic,  and  the  dry  country  ot  Ce^oxi.    B.  cmtato,  Linn,  is  a  purple- 
lowered  shrub  of  many  parts  of  Ii^dia,  ea^^VeSikVy  VJti^  liOf^et  ^SmqsXwj^*^  B,  «tT%QQ«a^ 
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Willd.  is  a  blue-flowered  shrub  of  the  undergrowth  of  forests  in  ravines  in  most  parts 
of  the  country.    Both  these  are  occasionally  to  be  found  in  gardens. 

10.  ERANTHEMUM,  Linn.  E.  indieum,  Clarke ;  Fl.  Br.  Ind.  iv.  497 ;  Gamble 
Daij.  List  60,  is  a  shrub  with  white  flowers  veined  with  purple,  found  in  the  Eastern 
Himalaya,  Assam  aud  the  Ehasia  Hills,  up  to  7000  ft.  It  is  not  uncommon  in  the 
forests  round  Darjeeling. 

11.  PHLOGACANTHUS,  Nees. 

Several  species,  but  only  one  of  them  is  of  any  consequence. 

1.  P.  thyrsiflOFUS,  Nees ;  PI.  Br.  Ind.  iv.  512 ;  Kurz  For.  Fl.  ii.  246 ;  Gamble 
Darj.  List  60.    Yern.  8tta,  sJiechin^  Nep. ;  SumcJier,  Lepcha ;  Bashkah,  Mechi. 

A  large  evergreen  shrub.    Bark  grey.     Wood  white,  moderately 

hard,  close-grained*     Pores  small,  scanty,  often  in  shoi*t  radial  lines. 

MedvMary  rays  numerous,  moderately  broad  and  fine. 

Sub-Himalayan  tract  from  the  Jumna  to  Assam,  Ehasia  Hills  and  Burma ;  often 
cultivated.    A  handsome  shrub  with  long  spikes  of  flame-coloured  flowers. 

lbs. 

E  2410.    Bamunpokri,  Darjeeling  Terai  (Gamble)         ....    37 

12.  JUSTICIA,  Linn.  A  large  genus  of  small  plants,  only  a  few  reaching  shrubby 
size.  J,  Oendarussa,  Linn.  f. ;  Fl.  Br.  Ind.  iv.  532 ;  Koxb.  Fl.  Ind.  i.  128 ;  Kurz  For. 
Fl.  iL  247 ;  Gamble  Daij.  List  60;  Talbot  Bomb.  List  158 ;  Trimen  Fl.  CeyL  iii.  335 ; 
Vem.  Jagiu-madan^  Beng. ;  Jatrasigij  Mechi ;  BakaSy  teo.  Mar. ;  Bawanet,  Burm.,  is 
a  shrub  of  the  beds  of  streams  in  the  moister  regions  of  India,  Burma  and  Ceylon. 

13.  ADHATODA,  Nees. 

Two  species.  A.  Beddomei,  Clarke ;  FL  Br.  Ind.  iv.  540,  is  a  large  shrub  of  the 
hills  of  South  Travancore  at  3000  ft. 

1.  A.  Vasica,  Nees;  Fl.  Br.  Ind.  iv.  540;  Gamble  Darj.  List  60;  Talbot  Bomb. 
List  158 ;  Trimen  Fl.  Ceyl.  iii.  338.  Jmticia  AdJiatoda,  Linu. ;  Roxb.  Fl.  Ind.  i.  126 ; 
Kurz  For.  Fl.  ii.  248.  Yern.  Bakas,  vaauka,  Beng. ;  BaJiekar,  hasHth,  Kashmir ;  Bhekkar, 
Jhelum ;  Basuttf  Beas ;  BekkaVy  Salt  Range ;  Tora  hujfa,  Trans-Indus ;  Bansha, 
Sutlej ;  Bangsa^  Garhwal ;  Baskang  aruSy  Kumaon ;  Kath^  cUesi,  Nep. ;  Arusay  Jey- 
pore ;  Basunoy  Uriya ;  AduUay  hakasy  vaauka,  Mar. ;  Adhatodai,  pavettaiy  Tarn. ; 
Addasararriy  Tel. ;  Agaladara,  wanepaJaf  Cingh. 

A  small  shrub  with  white,  moderately  hard  wood.  Pores  very 
small,  imiformly  distributed.  MedvXlary  rays  fine  and  very  fine, 
numeroua 

Common  in  the  sub-Himalayan  tract  from  Nepal  westwards,  up  to  4000  ft.,  also  the 
Shan  Hills  of  Burma ;  elsewhere  cultivated  ;  often  gregarious. 

One  of  the  most  common  plants  in  Northern  India,  found  everywhere  in  waste 

eaces,  on  river-banks,  on  dry  slopes,  etc. ;  and  thriving  where  other  vegetation  fails 
icause  of  its  immunity  from  the  browsing  of  goats  and  other  animals.  The  wood 
is  used  for  charcoal  for  making  (gunpowder  (Baden-Powell).  The  leaves  give  a  yellow 
dye,  but  their  chief  use  is  as  a  dressing  for  rice-fields,  as  they  seem  to  have  the  power 
of  killing  aquatic  weeds,  a  characteristic  which  seems  to  deserve  study.  An  infusion 
of  them  is  accounted  excellent  for  destroying  white  ants,  flies,  mosquitoes  and  other 
noxious  insects ;  and  they  are  also  used  in  native  medicine. 

H  2943.    Sutlej  Valley,  Simla,  3000  ft.  (Gamble). 

Order  LXXXII.    VESBEXAGEiE. 

An  Order  which  is  of  considerable  forest  importance,  \i  onVy  \io\el  ^^  ImiX.  ^\.  ^X^^ 
containis^  the  Teak  tree,  the  principal  timber  tree  ot  India,  \n^«edL/\\.  xs^M  ^^  ^^-^^^ 
the  East  Indies  generally.    Some  species  of  Qmelina  and  Vitcx  w€i  ^w>  ^"^  '"^^'^^  ^^ 
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less  importance,  but  the  rest  of  the  woody  plants  of  the  Order  are  small  trees  of  little 
note,  shrubs  and  climbers.    There  are  15  genera,  belonging  to  five  Tribes :  viz.— 

Tribe    I.  YerbeneaQ.        .        .        .    Lantana. 
„     II.  Yiticeas     .        .        .        .    Callicarpa,  Tectona,  Premna,  Gtuelina, 

Yitex,  GlerodendroD,  Holmskioldia. 
„   III.  CaryopterideflB  .        •        .    Caryopteris,    Glossocarya,    Hymeno- 

pyramis. 
„   lY.  Symphoremese  .        •        .    Symphorema,  Sphenodesma,  Congea. 
Y.  Avicenniece       .        •        .    Avicennia. 


>f 


In  addition  to  several  indigenous  plants  with  handsome  flowers  herein  noticed, 
there  are  several  others  which  have  been  introduced  and  are  grown  in  Indian  gardens. 
Among  these  are:  Duranta  Plumieri,  L.,  a  large  shrub  with  light  blue  flowers, 
frequently  used  to  make  hedges ;  Fetrcea  voluhilis,  L.,  a  climber  with  violet  flowers 
in  a  light'.blue  calyx;  and  the  lemon-scented  Yerbena,  Aloysia  citriodoraf  L.,  which, 
in  the  hill-stations  of  South  India,  grows  into  quite  a  large  shrub. 

Wood  usually  of  good  quality,  not  liable  to  warp  or  split,  of 
various  colours.  Pores  usually  moderate- sized,  scanty,  those  in  the 
spring- wood  larger  and  marking  the  annual  rings.  MedvJZary  rays 
generally  fine  and  moderately  broad,  regular,  with  a  well-marked 
silver-grain  on  a  radial  section.  The  wood  of  Avicennia  is  quite 
anomalous ;  and  that  of  the  climbing  species  shows  always,  more  or 
less,  the  porous  character  of  the  wood  of  climbers. 

Tribe  I.    VEBBENEiB. 

1.  LANTANA,  Linn.  Three  indigenous  species,  the  most  common  of  which  is 
X.  indica,  Roxb.  Fl.  Ind.  iii.  89;  Fl.  Br.  Ind.iv.562;  Talbot  Bomb.  List  159;  Trimen 
Fl.  Ceyl.  iii.  346  (L.  alha,  Schauer ;  Brandis  For.  Fl.  369 ;  Kurz  For.  Fl.  IL  253)  a 
shrub  found  more  or  less  all  over  India.  It  is  unarmed,  while  the  plant  which  is 
known  as  "  The  Lantana,"  and  which  has  its  branches  covered  with  prickles,  is  an 
introduced  species,  indigenous  in  tropical  America  and  common  in  European  green- 
houses, which  is  meutioned  in  the  "  Fl.  Br.  Ind. "  as  X.  Camara,  Linn.,  and  by  Trimen 
as  X.  aculeata,  Linn.  Trimen  says  it  was  introduced  into  Ceylon  soon  after  1824, 
and  that  it  spread  over  the  country  with  extraordinary  rapidity.  It  has  spread  simi- 
larly all  over  those  parts  of  the  Peninsula  of  India  which  are  suited  to  its  growth,  but 
whether  it  came  acrpss  from  Ceylon  or  was  deliberately  introduced  into  India  before 
or  at  the  same  time  as  it  was  into  Ceylon,  is  not  recorded,  so  far  as  I  can  ascertain. 
At  any  rate,  the  Lantana  now  covers,  with  a  dense  network  of  intertwined  branches, 
large  areas  of  country,  almost  to  the  complete  exclusion  of  other  vegetation.  How  far 
this  growth  is  good  or  bad  for  the  forests  of  the  present  and  the  future  has  been  much 
discussed,  and  in  some  provinces,  especially  Berar  and  Coorg,  much  money  has  been 
spent  in  clearing  away  the  Lantana  growth  in  order  to  plant,  or  to  allow  of  the 
natural  reproduction  of,  forest  trees.  In  1896,  considerable  discussion  on  the  subject 
took  place  in  the  "  Indian  Forester  *^  (vol.  xxii.),  and  the  summary  of  the  discussion 
by  Mr.  A.  E.  Lowrie,  at  p.  385  of  that  volume,  explains  that  the  effect  of  Lantana  is 
slightly  different  in  (1)  Deciduous  forest ;  (2)  Evergreen  forest.  In  the  former  class 
it  is  very  liable  to  extremely  fierce  juno;le  fires,  but  if  these  can  be  kept  off  it  is  a 
good  nurse  for  forest  trees,  especially  Sandal,  and  a  good  soil-maker.  When  once 
the  trees  are  through  the  Lantana,  their  shade  begins  to  act,  and  the  latter  gradually 
disappears.  But  on  the  whole  it  is  necessary  to  keep  down  Lantana  as  much  as 
possible.  In  the  second  class,  fires  are  not  so  liable  to  occur,  and  the  Lantana  growth 
is  better  and  more  manageable  than  would  be  the  growth  of  coarse  grasses  which  would 
have  come  up  instead.  In  the  good  surface  soil  formed  by  the  debris  of  the  Lantana, 
seeds  of  forest  trees  easily  germinate  and  the  seedlings  steadily  force  themselves 
through,  so  that  good  reproduction  is  assisted  and  ensured.  The  spread  of  Lantana 
is  caused  by  the  fruit  being  edible  and  largely  devoured  by  birds,  who  pass  the  seeds 
perhaps  far  away  from  where  the  fruit  was  gatVietwi.    Yern.  Raimani^  Berar. 

Bark  light  brown,  thin,  with  sm^Y  \ea\ivefe\a,    ^ood\i^jtft.,^V\W 
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Annual  rings  distinctly  marked.    Pores  moderate-sized,  numerous. 
Medullary  rays  fine,  regular,  indistinct. 
O  4917.     Saharanpur  Bot.  Garden  (Gk)llan). 

Tribe  II.    VITICBiB. 
2.  CALLICARPA,  Linn. 

About  ten  species,  shrubs  or  trees  with  red  flowers  and  more  or  less  stellately-hairy 
leaves  and  branches.  C,  lobata,  Clarke ;  FL  Br.  Ind.  iv.  567  is  a  deciduous  tree  of  the 
Eastern  Nepal  Himalaya  at  10-11,000  ft.  C.  vestitc^.  Wall.;  Fl.  Br.  Ind.  iv.  567; 
Gamble  Darj.  List  60 ;  Yem.  Sung-a,  Lepcha,  is  a  small  tree  of  the  lower  Darjeeling 
Hills  at  1-6000  ft.,  chiefly  found  in  old  cultivated  lands  and  recognized  by  the  soft 
white  tomentum  on  the  leaves.  0.  lanata^  Linn.;  Fl.  Br.  Ind.  iv.  567;  Boxb.  Fl. 
Ind.  i.  391 ;  Brandis  For.  Fl.  368 ;  Bedd.  Fl.  Sylv.  clxxiii. ;  Talbot  Bomb.  List  159 ; 
Trimen  Fl.  Ceyl.  iii.  350 ;  Vem.  Kan  phulia,  Mar. ;  Eisur,'  eshivar,  Bombay ;  Vettelei 
pattCj  Tam.;  Thin  pertvdum,  uma  thekka,  Mai.;  Furu,  Trav.  Hills;  Ula,  Gingh.,  is 
a  small  tree,  common  throughout  South  and  West  India  and  Ceylon  in  hill  forests. 
a  rubella,  Lindl. ;  Fl.  Br.  Ind.  iv.  569;  Kurz  For.  Fl.  ii.  274;  Gamble  Darj.  List  61 ; 
Yem.  Sttgroomookf  Lepcha,  is  a  small  tree  of  the  Sikkim  Himalaya,  the  Khasia  and 
Jaintia  Hills  at  2--4000  ft.,  and  the  hills  of  Martaban ;  while  C.  psilocalyx,  Clarke,  is 
also  foimd  in  the  Khasia  Hills  at  4-5000  ft.  C.  longi/olta,  Lamk. ;  Fl.  Br.  Ind.  iv. 
570 ;  Roxb.  Fl.  Ind.  i.  394 ;  Brandis  For.  Fl.  369 ;  Kurz  For.  Fl.  ii.  275,  is  a  shrub  of 
Eastern  Bengal,  Chittagong  and  Burma,  often  also  seen  in  cultivation  in  Indian  gardens. 

Wood  white  or  brownish-white,  even-grained.  Pores  small  to 
large,  usuaUy  in  radial  Unes.  Medullary  rays  moderately  broad  to 
broad. 

1.  C.  arborea,  Roxb.  Fl.  Ind.  i.  390 ;  Fl.  Br.  Ind.  iv.  567 ;  Brandis  For.  Fl.  868  > 
Kurz  For.  Fl.  ii.  274 ;  Oamble  Darj.  List  60.  Yern.  Ohiwalay  dera,  shiwali,  Kumaon ; 
Bhaia,  G^arhwal ;  Bormala, Beng. ;  Ooehlo,  Nep. ;  Kodo,  hozo,  Mechi ;  Sung-a,  Lepcha; 
Dotkon  Kajbanshi ;  KJioja,  Ass. ;  Makanchi,  G^ro ;  Boropatriy  sanu  garnbari,  Uriya ; 
Dum  kotokoi,  Sonthal ;  Sakrela,  Mai  Pahari ;  Bunddn^  K61 ;  Bogodi,  gogdi,  Kharwar ; 
BorodOj  Khond ;  Turrrwng,  Magh ;  Daungsatpya,  Burm. 

A  moderate-sized  tree.  Bark  brownish,  rough.  Wood  light 
brownish  -  white,  moderately  hard,  even-grained.  Annual  Hngs 
marked  by  a  line  of  harder  wood.  Pores  rather  scanty,  small  to 
large,  oval  and  often  elongated,  subdivided  into  numerous  compart- 
ments, often  in  radial  linea  Medullary  rays  broad,  with  numerous 
fine  rays  between  them,  well  marked  on  a  radial  section ;  the  distance 
between  the  rays  greater  than  the  transverse  diameter  of  the  pores. 

Sub-Himalayan  tract  from  the  Gane;e8  eastwards,  ascending  to  4000  ft. ;  Oudh ; 
Bajmehal  and  Chota  Nagpore  Hills;  Northern  Circars;  Chittagong  aud  Burma  in 
upper  mixed  forests :  chiefly  in  second-growth  forest  and  on  old  cultivated  lands,  in 
the  Terai  in  dry  mixed  forests  and  savannahs. 

Growth  fast,  5  rings  per  inch  of  radius.    Weight :  the  specimens  examined  gave 

32  to  35  lbs.  per  cubic  foot ;  Kyd  gives  only  22  to  25,  but  there  was  probably  some 

mistake.    The  wood  is  not  used  except  for  charcoal.    It  much  resembles  the  wood  of 

Omelina,,  also  the  sapwood  of  Teak.  ib«, 

E    597.     Khookloong  Forest,  Darjeeling  Terai  (Manson)        .        .        .32 

E  2397,  2398.    Bamunpokri,  Darjeeling  Terai  (Gamble)         ...    35 

C  3445.    Seemah  Reserve,  Palamow  »»       .        •        •        •    — 

2.  C.  maCFOphylla,  Vahl ;  Fl.  Br.  Ind.  iv.  568 ;  Roxb.  Fl.  Ind.  i.  393 ;  Brandis 
For.  Fl.  368;  Kurz  For.  Fl.  ii.  274;  Gamble  Darj.  List  60.  Vern.  Fattharman, 
ha-pattra,  hannu,  Jhelum;  Sumdli,  Chenab;  Deuthar,  dniss,  Ravi;  Daya,  birmolo, 
shiwali,  Kumaon ;  Indu,  Garhwal ;  Dhuruchu,  Dotidl ;  Matharay  mattTauja^'^Ti^* 

A  shrub.    Bark  thin,  grey-brown.     Wood  ^\i\\»^,  ^oi\*.     Awa'UAjXi 
rin^s  marked  by  a,  line  of  close  pores.     Pores  moA<Kt«Afc-«a»^^^  «^\s^^- 
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times  subdivided     MedvMary  rays  moderately  broad,  the  distance 
between  them  greater  than  the  transverse  diameter  of  the  pores. 

Northern  India :  sub-Himalayan  tract  and  Lower  Himalaya,  from  Hazara  eastwards 
ascending  to  6000  ft. ;  Assam  and  Upper  Burma. 

A  shrub  chiefly  of  roadsides  and  waste  places,  also  of  old  cultivated  lands  in  the 
damper  country,  and  of  ravines,  etc.,  in  the  dry  region.  The  flowers  are  pink,  the 
berries  white  and  the  leaves  densely  tomentose. 

E  3276.    Dainah  Reserve,  W.  Duars  (Gamble). 

3.  TECTONA,  Linn.  f. 

1.  T.  grrandis,  Linn,  f.;  FL  Br.  Ind.  iv.  570;  Roxb.  Fl.  Ind.  i.  600;  Bedd.  Fl. 
Sylv.  t.  250 ;  Brandis  For.  Fl.  354,  t.  44 ;  Kurz  For.  Fl.  ii.  259 ;  Gamble  Daij.  List  61 ; 
Talbot  Bomb.  List  160.  The  Teak  tree.  Vern.  8dj\  Arab. ;  Sdj,  sal,  Pers. ;  Sdguny 
Hind.;  Singuru,  Uriya;  Sag,  sagwauy  Mar.;  Sipna,  MelghAt;  Teka,  Gondi;  Sdg^ 
Bhil;  TekkUf  tek,  Tam. ;  Teku,  Tel.;  Jddi,  sagwani,  tSga^  Kan.;  Tekka^  Oingb.; 
KyuUi  Burm. ;  Djati,  Malay. 

A  large  deciduous  tree.  Bark  J  in.  thick,  light  brown  or  grey, 
fibrous,  with  shallow  longitudinal  cracks,  outer  Dark  peeling  off  in 
long  thin  flakes.  Wood  moderately  hard,  strongly  and  characteristi- 
cally scented  and  containing  an  oil  which  is  easily  perceptible  to  the 
touch  and  is  preservative :  sapwood  white,  usually  small ;  heartwood 
dark  golden  yellow,  turning  brown,  dark  brown  and  finally  almost 
black  with  age.  Anmual  rings  marked  by  one  or  more  lines  of 
regularly-arranged  pores,  often  set  in  a  belt  of  loose  tissue;  in  the 
rest  of  the  wood  the  pores  are  scattered,  scanty,  sometimes  subdivided, 
variable  in  size  from  small  to  moderate-sized,  a  few  large.  MeduUary 
rays  moderately  broad  to  broad,  fairly  numerous,  giving  a  conspicaous 
handsome  silver-grain  of  elongated  plates.     Fith  large,  quadrangular. 

The  Teak  tree  has  two  separate  regions  in  the  area  dealt  with  in  this  work — the 
western  or  Indian,  which  is  practically  the  whole  of  the  peninsula  of  India,  and  the 
eastern  or  Burmese,  in  the  interior  of  Burma.  The  Indian  region  has  for  its  northern 
limit  the  rivers  Nerbudda  and  Mahanadi,  but  here  and  there  it  may  occasionally  be 
found  north  of  this  line,  as  in  Jhansi  and  Banda,  while  south  of  it  it  scarcely  occurs 
in  Orissa  or  the  Gircars.  It  is  found  in  deciduous  forest,  but  is  not  gregarious ;  and 
the  localities  where  the  most  important  forests  are  found  are  (1)  Ghanda  District, 
C.P.;  (2)  North  Eanara;  (3)  Wynaad,  especially  the  tracts  known  as  Benn^  and 
Mudumalai ;  (4)  the  Anamalai  Hills ;  (5)  Travancore.  There  are  also  considerable 
extents  of  Teak  forest  in  other  parts  of  the  G.P. ;  in  Berar  and  Bombay ;  on  both 
sides  of  the  Godavari  in  Bhadrachalam,  Bumpa  and  Yemagudem ;  in  the  Nallamalai 
Hills  of  Eurnool  and  Guddapah ;  in  South  Arcot  and  in  Mysore.  But  Teak  may  be 
found  sporadically  in  places  in  forests  throughout  the  Indian  region,  and  even  in  such 
very  dry  apparently  barren  rocky  hills  as  those  of  Western  Kurnool  and  Bellary, 
patches  of  stunted  more  or  less  gregarious  teak  ore  not  xmcommon.  In  the  Burmese 
region,  teak  is  chiefly  found  in  what  are  called  by  Kurz  the  **  upper  mixed  forests  ** 
which  occupy  the  parallel  ranges  of  (1)  the  Arracan  Toma,  eastern  slope ;  (2)  the 
Pegu  Yoma;  and  (3)  the  Martaban  Hills  and  the  hills  which  contain  these  ranges 
northwards.  The  northern  limit,  according  to  J.  W.  Oliver,  is  about  Myitkyina  and 
Eamaing,  in  lat.  26°  30',  though  there  it  is  mostly  of  stunted  growth.  Teak  has 
been  largely  planted  about  stations  all  over  India,  even  so  far  north  as  Saharanpur, 
Dehra  Ddn  and  Lahore,  in  avenues  and  gardens ;  and  forest  plantations  have  been 
made  in  many  provinces,  the  chief  of  which  is  that  at  Nilambur  in  Malabar,  com- 
menced by  Mr.  Gonolly,  who  was  Gollector  in  1844.  In  Bengal  it  has  been  grown 
about  Kaptai  in  Ghittagong  and  Bamunpokri  in  the  Darjeeling  Terai ;  and  in  the 
Assam  Valley  there  is  a  plantation  as  far  up  as  Maktim  near  Dibrugarh.  Outside 
India,  Teak  is  found  in  Slam,  in  the  French  colonies  of  Gambodia  and  Gochin  Ghina, 

and  in  the  Datch  Indies.    In  the  island  of  Java  there  are  magnificent  plantations  of 

considerable  area  now  becoming  of  great  vaVue. 

As  pointed  out  by  Brandis,  "  the  TJeak  txeft  t>am^^  mVJti  «b  -msMv  \«ai^x*Jwask 
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*  during  the  cold  season  of  between  60°  and  80%  during  the  hot  season  between  80°  and 

*  85°,  during  the  rains  between  77°  and  87°,  during  autumn  between  71°  and  81°, 
'  while  the  mean  annual  temperature  which  suits  it  best  lies  between  72°  and  81°." 
It  grows  on  various  soils,  being  best  on  sandstone  and  metamorphic  rocks ;  but  it  may 
be  also  found  on  trap,  on  which  it  grows  well ;  on  laterite,  on  which,  however,  it  is 
usually  poor ;  also,  occasionally,  on  limestone ;  while  I  have  seen  almost  pure  teak 
forests  in  black  alluvial  land  on  the  banks  of  the  €k)davari.  The  most  important 
requirement  is  good  drainage  if  good  straight  'timber  is  to  be  obtained ;  but  it  is  really 
a  very  accommodating  tree,  and  will  even  stand  a  certain  amount  of  water-logging, 
but  is  then  usually  stunted  and  twisted. 

Teak  is,  above  all,  a  light-demanding  tree,  requiring  full  light  for  its  head  and  a 
free  circulation  of  air.  It  seeds  very  freely  even  when  quite  young,  and  the  seed 
germinates  well  if  it  gets  sufficient  warmth  and  moisture  to  rot  the  corky  outer  cover- 
ing and  enable  the  hm  nut  to  open.  Seed  sown  in  nurseries  often  takes  long  to  germi- 
nate ;  in  my  own  experience,  germination  is  best  if  the  seeds  are  simply  mixed  with 
sand  and  dead  leaves  after  being  thoroughly  soaked,  when  a  certain  amoimt  of  fermen- 
tation probably  sets  up  and  germination  ^kes  place ;  but  directly  this  happens  the 
plants  must  be  picked  out  and  pat  in  nurseries  or  in  pots  or  baskets.  As  teak  has  an 
enormous  taproot  which  resents  being  cut,  it  cannot  be  kept  long  in  nursery,  but  must 
be  planted  out  when  quite  small,  and  succeeds  best  when  planted  out  straight  into 
the  forest  after  germination,  as  is  done  in  **  taungyas ;  "  but  when  this  is  not  feasible, 
basket  or  pot  plants  give  good  results.  In  Burma,  where  teak  is  most  often  found 
associated  with  bamboos  like  the  Myinwa,  Tinwa  and  KyathaungvHi,  over  which  it 
forms  a  kind  of  upper  story,  the  natural  reproduction  is  good,  as  indeed  it  also  is  in 
the  Indian  forests,  where  it  grows  mixed  with  other  species  of  tree  and  usually  much 
grass,  but  unless  direct  light  is  given  overhead  the  seedlings  cannot  develop,  and  die 
off  or  remain  stunted.  As  with  Sdl,  Anjan  and  other  trees,  teak  shoots  usually  die 
down  yearly ;  they  may  be  burnt  or  scorched  by  the  sun,  but  others  shoot  up  in  the 
rains,  again  to  die  down  in  the  next  hot  season ;  and  this  takes  place  yearly,  until 
finally  some  year  the  taproot  reaches  a  good  permaoently  moist  stratum,  the  shoots 
sent  out  are  stronger  and  the  plant  gets  a  start  as  a  tree.  The  management  of 
natural  teak  forests  to  ensure  good  reproduction  and  to  increase  the  proportion  of  teak 
compared  with  other  kinds  is  a  difficult  matter ;  but  it  has  been  ascertained  by  expe- 
rience that  great  improvement  takes  place  if  certain  well-defined  operations  are  carried 
outy  and  these  are  prescribed  in  the  Working  Plans.  They  are:  (1)  Not  to  girdle 
isolated  trees  unless  with  the  object  of  relieving  existing  seedlings ;  (2)  to  leave  souud 
trees,  likely  to  improve,  in  localities  whence  large  timber  can  be  extracted ;  (3)  to  fell 
and  not  girdle  trees  attacked  by  epiphytic  Ficus ;  (4)  to  continue  taxmgya  plantations 
with  energy,  aud  to  weed  such  plantations  regularly ;  (5)  to  sow  or  plant  up  areas  of 
flowered  l^nboo ;  (6)  to  pay  much  attention  to  creeper-cutting.  In  the  Indian  teak 
forests  where  there  is  little  demand  for  the  timbers  of  most  of  the  companion  trees, 
there  is  a  tendency  for  teak,  if  it  alone  is  cut,  to  disappear,  so  that  improvement 
thinnings  ought  to  be  taken  in  hand  everywhere  in  oider  to  relieve  the  poles  and 
saplings  and  seedlings  of  teak  and  allow  them  to  grow.  This  will  have  some  effect, 
but  still  it  will  not  ensure  complete  reproduction.  In  Burma,  where  bamboo  is  the 
chief  companion  of  teak,  it  is  best  to  take  advantage  of  the  periodical  flowering  and 
dying  off  of  the  latter  to  try  and  help  the  teak  to  grow ;  but  how  best  to  do  this 
without  enormous  labour  and  expense  is  the  problem.  Gutting  and  burniDg  the 
bamboo  he/ore  its  flowering  and  then  planting  the  land  with  teak,  would  perhaps  give 
a  good  return  for  the  expenditure,  because  the  reproduction  of  the  bamboo  would  be 
prevented ;  but  as  the  teak  usually  gets  ahead  of  the  bamboo  seedlings  when  young, 
the  heavy  expense  of  such  an  operation  can  be  saved.  For  many  years  (since  1856)  a 
system  of  teak-plan tiug,  called  taungya-plantation,  has  been  in  force  in  Burma,  under 
which  the  villagers  are  allowed  to  cut  and  burn  certain  areas  of  forest  and  then  to 
cultivate  the  land,  under  agreement  to  hand  it  over  when  done  with,  with  so  many 
good  teak  plants  planted  per  acre,  for  which  plants  they  receive  payment.  The  system 
is  cheap  and  has  been  a  success,  and  is  possibly  the  best  arrangement  that  can  be 
made  for  teak  reproduction  short  of  regular  plantation.  The  Dutch  forest  officers  in 
Java  have  long  come  to  the  conclusion  that  the  management  of  natural  teak  forests  is 
too  difficult  and  expensive,  and  they  have  substituted  instead  a  whol^«alL«  ^^%\a\q.  <A 
plantations  where  the  teak  can  be  grown  in  close  forest  a.Tid.  Te|^][\»x\^  \.x«&Xa^  ^^  ^ 
gregarioDs  tree.  Some  of  these  plantations  are  now  coming  mto  -^ot^Mi^,  wA  ^^ 
remiltB  Ate  B&id  to  have  been  exceJJent,  though  It  may  be  do^bltui  'w^aftWvsx  \)ti^^  ^"^ 
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give  as  good  timber  in  quality  as  the  natural  forests.  In  July,  1889,  there  ware 
already  about  84,000  acres  of  plantation,  planted  at  a  cost  of  about  £1  per  acre  (*'  Ind. 
Forester,"  xvii.  448).  The  plantation  is  carried  out  with  the  assistance  of  suitable 
crops,  like  maize,  tobacco,  or  tapioca  (see  "  Teak  Cultivation  in  Java,"  by  Dr.  W. 
Buurman  van  Yreden,  Inspector-General  of  Forests  in  Netherlands  India;  ^Ind. 
Forester,"  xviii.  286). 

Teak  plantatioDS,  however,  have  been  largely,  perhaps  too  largely,  condemned  in 
India,  the  large  one  at  Nilambur  being  probably  the  only  one  of  any  importance  which 
has  been  maintained  and  gradually  increased.  In  Burma,  plantations  were  made 
formerly  at  several  places,  such  as  Magayee,  Eyetpyoogau,  Thinganeenoung,  Myodwin, 
etc.,  but  the  work  has  been  discontinued.  They  were  started  under  much  the  same 
idea  as  led  to  the  establishment  of  thoee  in  Java,  but  are  not  thought  to  have  given 
the  best  results.  It  is  possible  that  greater  success  might  have  been  obtained  under  the 
Javan  system  of  growing  teak  with  agricultural  crops,  for  teak,  like  other  forest  trees, 
requires  cultivation  of  the  soil  if  its  planting  is  to  be  really  successfuL  With  proper 
precautions  as  to  transplants,  teak  is  not  a  difficult  tree  to  grow.  Foulkes,  in  his 
**  Notes  on  Timber  Trees  in  S.  Canara,"  advises  planting  a  mixture  of  50  per  cent. 
I'eak,  30  per  cent.  Jack,  and  20  per  cent.  Kiralboghi  (Eopea  parviflora)^  as  the  two 
latter  species  would  not  mind  being  overtopped  by  the  faster-growing  teak.  But 
whether  it  is  to  be  done  by  plantation  or  otherwise,  it  certainly  seems  desirable  that 
the  teak  should  be  more  concentrated  in  growth  than  it  is  at  present  in  the  natural 
forests,  in  order  that  its  sylvicultural  treatment  may  be  more  easily  carried  out  and 
extraction  and  conversion  more  easily  and  cheaply  carried  on.  There  can  be  little 
doubt  that,  at  present,  the  sylviculture  of  teak,  aiming  at  natural  reproduction  only, 
is  not  fully  understood,  and  that  in  the  huge  forests  now  under  management  there  are 
many  portions  which  are  not  really  worth  the  attempt  to  work  intensively,  owing  to 
poorness  of  soil,  uusuitability  of  climate  or  other  reasons. 

In  Burma,  the  system  of  working  adopted  under  most  of  the  Working  Plana  is  that 
of  '*  selection  girdlings,"  the  number  of  trees  to  be  girdled  over  a  fixed  area  being  fixed 
and  the  girdlings  coming  round  again  at  regular  intervals — every  thirty  yean,  for 
instance.  Teak  is  not  felled  green,  but  is  girdled  standing,  so  as  to  kill  it,  and  it  is 
felled  and  the  timber  extracted  later  on.  The  trees  girdled  are  those  which  have  a 
diameter  of  23  in.  in  dry,  or  27  in.  in  moist  forest.  In  the  Indian  region,  teak  is  more 
usually  felled  and  logged  when  green  entirely  on  selection.  In  some  lociditieay  where 
the  rest  of  the  forest  material  is  in  demand  for  fuel,  the  forests  are  treated  in  coppice 
under  standard,  the  standards  kept  being  teak  as  far  as  possible.  As  Brandis  says, 
however,  '*  Timber  well  girdled  dries  completely  and  seasons  evenly,  for  it  is  on  all 

*  sides  freely  exposed  to  sim  and  wind.  Smaller  trees  dry  sufficiently  if  left  standing 
'  after  girdling  for  one  or  two  years ;  larger  trees  must  stand  longer.  When  a  teak 
^  tree  is  felled  green,  that  side  of  the  trunk  which  is  in  contact  with  the  ground  takes 

*  a  long  time  to  dry,  the  timber  seasons  unevenly,  it  is  less  useful  and  less  durable, 
^  and  when  thrown  into  the  water  it  does  not  float  readily  "  ("  Garden  and  Forest," 
vol.  ix.). 

The  method  of  treatment  determined  upon  for  the  teak  plantations  of  Nilambur  is 
that  of  "  high  forest  with  a  clean  felling  of  the  final  crop  and  artificial  regeneration, 

*  fellings  to  commence  not  earlier  than  the  year  in  which  the  average  girth  at  breast 

*  height  will  be  6^  feet."  The  final  crop  on  first-class  soil  is  expected  to  give  not  less 
than  40,  and  on  second-class  soil  not  less  than  50,  trees  per  acre.  The  age  of  exploit- 
ability  is  considered  to  be  95  years  for  first-class  and  140  years  for  second-class  trees. 
Thinnings  will,  of  course,  be  undertaken  when  necessary  ("  Nilambur  Working  Plan," 
by  P.  M.  Lushington). 

It  has  usually  been  fully  accepted  that  the  well-marked  rings  which  teak  wood 
shows  do  undoubtedly  represent  annual  layers.  But  there  have  been  dissentients  to 
this,  and  reference  may  be  made  to  "  Ind.  Forester,"  iv.  355,  and  ix.  147,  where  E.  E. 
Fernandez  describes  his  own  experiences,  and  considers  that  very  often  more  than  one 
ring  may  be  formed  in  a  year.  On  the  other  hand,  there  is,  as  stated  by  J.  W.  Oliver, 
in  "  Ind.  Forester,"  ix.  440,  "  plenty  of  evidence  to  show  that  the  rings  of  teak  trees 

*  in  Burma  are  annual.    Spurious  rings  undoubtedly  do  occur,  but  they  are  readily 

*  distinguishable  from  true  annual  rings ; "  and  this  is  my  own  experience.  I  have 
counted  rings  on  stumps  and  specimens  of  various  trees,  for  many  years,  and  have 
found  that  it  is  necessary  to  be  very  careful,  but  that  with  care  the  spurious  rings  are 

capable  o/ recognition  and  can  be  neglected.    It  is  possible  that  the  examples  cited  by 
Fernandez,  of  coppice  shoots  at  PunaBsa,  C.'P.,in!KS  Yivi^\»cii  ^^a^'^  ^i  «^>\fvw»x\\iJ5gi-^ 
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at  any  rate,  very  young  coppice-shoots  are  not  good  subjects  from  whicli  tadraw  general 
oonclasions.    Brandis  says :  *'  Subsequent  researches  have  proved  that  these  concen- 

*  trio  rings  actually  represent  a  year's  growth,  the  dry  season  being  the  period  of  rest 

*  corresponding  to  the  winter  of  temperate  climates  "  ("  Garden  and  Forest,"  vol.  ix.). 

To  my  mind,  the  evidence  afforded  by  the  Nilambur  specimens  cut  in  1877  for 
the  Paris  Exhibition  of  1878,  a  list  of  which  was  given  in  Ed.  1,  p.  284,  is  conclusive.  Out 
of  29  specimens  only  one  showed  more  than  one  ring  difference  from  the  expected 
number,  and  that  one  clearly  seemed  a  mistake,  an  older,  perhaps  a  natural-grown  tree, 
having  {MX>bably  been  cut  in  a  particular  compartment,  a  thing  which  might  easily 
happen.  I  propose,  therefore,  to  follow  Brandis  and  Oliver,  and  the  many  others  who 
have  counted  rings  and  obtained  data  for  their  Working  Plans,  in  assuming  that  the 
rings  of  teakwood  are  really  annual  ones,  and  represent  one  year's  growth.  While  on 
this  subject,  it  is  well  to  refer  to  S.  C.'s  remarks  in  '*Ind.  Forester,"  xxiii.  291,  on 
cycles  of  slow  and  quick  growth,  and  to  mention  that  the  phenomenon  is  one  which 
naturally  must  occur  in  all  forests,  when  the  varied  conditions  under  which  a  tree  may 
spend  its  long  life  are  taken  into  account.  The  rate  of  growth  of  teak  must,  of  course, 
vary  considerably  according  to  the  locality  in  which  it  grows,  and  the  climate,  altitude, 
etc.,  of  tbat  locality.  Taking  the  data  obtained  in  1878,  the  Nilambur  specimens 
above  referred  to,  grown  in  the  equable  moist  hot  climate  of  Malabar,  give  an  average 
of  2'62  rings  per  inch  of  radius ;  sp(9cimens  cut  from  the  plantations  of  South  Kanara 
^ve  2*01  rings ;  and  some  from  plantations  in  North  Kanara  gave  from  2  to  4*5  rings. 
The  growth  in  the  Bamunpokri  plantation,  in  the  sheltered  warm  climate  of  the  Dar- 
.jeeling  Terai,  averaged  2*03  rings;  while  recently  measured  plantations  at  Eulsi  in 
Assam  gave  3*6  rings.  The  Burma  plantations  of  the  Tharrawaddy  Division  showed 
from  2*6  to  5*8  rings,  giving  an  average  for  fire-protected  forest  of  4*33  rings  per  inch, 
and  of  unprotected  forest  of  4  rings  per  inch ;  while  plantations  in  Tenasserim  showed 
a  much  slower  growth,  varying  from  5*5  at  Thinganeenoung  to  9*6  in  Eoloon.  On 
the  whole,  therefore,  plantations  in  a  good  climate  and  on  suitable  soil  may  be  expected 
to  give  a  growth  of  4  rings  per  inch  of  radius,  which  means  a  6-ft.  tree  at  46  years  of 
age,  and  an  8-ft.  tree  at  61  years. 

In  the  natural  forest,  growth  is  considerably  slower.  In  his  paper  in  "  Ind.  Forester," 
ix.  83,  J.  W.  Oliver  gives  the  result  of  his  measurements  in  the  Mokka-Beeling  Reserves 
in  Tharrawaddy —  ^^ 

Moist  forest  with  undergrowth  of  Tinwa  and  Kyathaungwa  bamboo    .    9*13 
Very  dry  forest  with  undergrowth  of  Myinwa  bamboo         .        .        .  14*66 
and  the  average  ages  of  trees  in  the  diameter  classes — 


Diam.  12  in.      DIaid.  18  in. 
.     50        .        76 
.     44        .        73 


Dkm.  34  in.      Diam.  30  in. 
105         .         139 

110       .       167 


Moist  forest    .... 
Dry       „       ...        . 

The  data  adopted  for  certain  of  the  Working  Plans  in  Burma  are  herewith  summarized  ac- 
cording to  girth  classes  of  3  ft.,  4^  ft.  and  6  ft.,  with  tbat  of  7  ft.,  taken  as  exploitable  size. 


Mean  age  of  trees  with  girth. 

t;*        1  .  lA  *i>  1 A 

Working  Plan. 

Average  rate 
of  growtti. 

Exploitable 

3  ft. 

4ifL 

6  it. 

7  ft. 

age 
adopted. 

Rings  per  inch. 

Kangyi  Forests,  Tharrawaddy . 

8 

48 

60 

87 

109 

Shwel^       „       Prome 

12 

75 

101 

134 

158 

150 

Nawin        „           „          .        .        . 

13 

70 

100 

141 

170 

150 

Bondaung  „       Toungoo . 

14-25 

80 

115 

156 

185 

180 

Kabaung    „              „        .        .        . 

135 

73 

106 

147 

177 

180 

Mohnyin    „       Katha     . 

13 

60 

90 

133 

166 

160 

West  Swa  and  Sabyin,  Toungoo 

11-75 

66 

92 

125 

153 

160 

Kyaukmasin                        „ 

16 

85 

124 

165 

196 

196 

Yeni  Forest                         „ 

11-25 

60 

87 

123 

146 

150 

Eadin-Bilin,  Tharrawaddy 

11-5 

65 

100 

125(?) 

150 

150 

Saing,  Toungoo         .... 

11-75 

69 

96 

126 

152 

150 

Gwetbe      „              .... 

11-5 

67 

96 

127 

149 

150 

Average 

12-2 

68 

97 

132 

159 

V 

i 

^d       ^ 

i^ 

n 

Y»  ^ 
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In  most  of  these  cases  10  years  was  allowed  for  the  time  taken  by  a  seedling  to 
establish  itself ;  i.e.  it  has  been  assumed  that  the  seedling  is  regularly  burnt  back  to 
the  ground  for  10  years  before  it  sends  up  the  shoot  which  eventually  grows  into  a 
tree  (J.  W.  Oliver). 

The  most  noticeable  things  about  these  figures  are  that  the  average  rate  of  growth 
is  about  12  rings  per  inch  of  radius ;  and  that  the  average  time  taken  to  reach  3  ft.  in 
girth  is  68  years,  and  that  after  that  time  a  tree  takes  29  years  to  pass  to  4}^  ft.  girth, 
and  thence  35  years  to  pass  to  6  ft.,  while  to  pass  from  6  ft.  to  7  ft.  requires  27  years, 
which  means  that  the  growth  gets  slower  as  the  tree  gets  older,  and  this  is  the 
exjperience  of  most  people  who  have  taken  measurement-s  in  the  forest.  Mr.  S.  Garr, 
wnting  on  this  subject,  has  given  recently  the  following  figures :  '*  A  teak  tree  takes 
'  39  years  to  reach  1|  ft.  girth,  thence  31  years  to  reach  3  ft.,  thence  30  years  to  reach 
'  4}  ft.9  thence  37  years  to  reach  6  ft.,  and  thence  26  years  to  attain  7  ft.  in  girth,** 
totol  163  years,  which  is  nearly  the  same  result. 

Teak,  if  allowed  to  grow,  and  in  very  favourable  places,  reaches  a  very  large  size. 
Brandis  says,  **  On  the  Anamalais,  Beddome  records  trees  with  a  girth  of  about  22  fu 
'  and  a  straight  trunk  of  some  80  to  90  ft.  to  the  first  bough.  In  the  North  Eanara 
'  forests,  clear  stems  70  to  80  ft.  long  are  not  rare ;  in  the  Ahiri  forests,  CoL  Pearson 
*  reports  stems  60  to  70  ft.  high ;  and  even  considerably  further  north  in  the  Ehandesh 
'  Dangs  I  have  measured  clear  stems  60  to  70  ft.  long  to  the  first  branch.  Girths  of 
'10  to  15  ft.  are  not  uncommon  and  numerous  instances  of  20  to  25  ft.  are  on  record." 
From  Burma  S.  Garr  has  reported  a  log  64  ft.  long  with  13|  ft.  mean  girth  ;  H.  Calthrop 
two  trees  of  20  ft.  girth  and  60  ft.  to  the  first  branch ;  0.  Muriel  a  tree  17^  ft.  at  5  ft. 
from  the  ground ;  and  J.  Nisbet  a  log  82^  ft.  long  with  a  mean  girth  of  10  ft.  The 
number  of  trees  per  acre  is  not  usually  large,  as  teak  is  not  a  gregarious  tree.  Brandis 
mentions  50  acres  in  the  Bimaram  Forest,  G.P.  with  8*3  trees  per  acre  over  4i  ft.  girth ; 
also  17  sq.  miles  in  the  Prome  District  of  Burma  with  6*6  trees  over  4}  ft.  girui  per  acre. 
Gorbett*s  Working  Plan  of  Taungnyo  Forest  in  Tharrawaddy  gives  an  average  of  sound 
trees  over  1  ft.  in  diameter  per  100  acres  of  296 ;  and  H.  Garter's  Working  Plan  for  the 
Shwel^  forests  in  Prome  gives  similarly  219.  He  considers  that  in  such  forests  teak 
forms,  roughly,  nearly  one-eighth  of  the  growing  stock.  In  plantations  there  will  be  more  : 
Aplin  records  that  in  the  Tbinganeenoung  Pluitation  in  1880  there  were  60  trees  over 
2  ft.  in  girth  per  acre,  Beddome  estimated  that  at  85  years  of  age  there  would  be,  at 
Nilambur,  60  trees  to  the  acre  with  a  cubic  contents  of  16,800  cubic  feet.  This  would 
mean  that  each  tree  would  have  a  radius  of  spread  of  15  ft.,  which  is  not  much  for  such 
large  trees,  so  that  the  estimate  is  probably  too  high.  The  boles  of  teak  trees  are  often 
much  and  deeply  buttressed  at  base,  which  may  cause  some  waste  of  timber  in  conversion. 

The  weight  and  transverse  strength  have  been  determined  by  the  following 
experiments : — 


Experiment  by 
whom  coDducted. 


Wallich  . 

n  •  • 

>»  • 

11  •  • 

A.  MendiB,  No.  85 
„  No.  86 

„  No.  87 

Bennett,  No.  12 
French  (Erode) 
Cunningham    • 
Puckle     . 
Couch  (Plymouth) 


Simpson  . 

11  • 
11  • 
11 


Ceylon 

Travancore 

Malabar 

Moulmein 

Ceylon 

Cochin 

Moulmein 

11 
South  India 

Yindhyan  hills 

Mysore 

India 


Thoung- 
yeen  and ' 
Zimmee 


'(jrood    timber 

girdled 
Toung  timber 

girdled 
Lar^e  timber 

girdled 
Dead    timber 

not  gvidV^ 


• 

No.  of  ex- 
periments. 

lbs. 

47 

— 

42 

-^ 

87 

— 

31-6 

— 

56 

— 

44 

— 

42 

— 

42 

3 

—. 

3 

44*5 

1 

43 

4 

38-5 

2 

48-5 

13 

42 

4 

38 

8 

\  ^^»^ 

\  ^ 

Size  of  bar. 


ft.    in.     in. 


Value  of  P. 


=  } 


2   XI   XI 


3 
1 
2 
2 


XUXU 
XI   XI 
XI   XI 
XI    XI 


{ 


^8  XliXli 


\ 


8ia 

672 
640 
747 
467 
953 
730 


47^ 
660 
591 
631 
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Slfeofbat. 

ValnBofP. 

"it.. 

Skinner,  No,  12S     . 

1863 

Mikbu 

t& 

814 

809 

Pegn 

87 

786 

Fowke     '. 

1S69 

Nagpoco 

4 

473 

Kyd        .       .       . 

1831 

Bnrma 

88 

1 

2   XI    XI 

663 

Campbell 

1831 

47 
42 

2 

( 

604 

Ja™             " 

48 

■6   X2   X2    J 

GS3 

41 

587 

Malaba'r 

1 

J                         1 

468 

MutUnd . 

lesa 

Banna 

41 

8  xlixu 

689-889 

Baker      . 

PpiTU       ^  CoBsipore,  < 

43 
43 

4G 

5 
6 

a 

6   X3   X2 

663 

603 
783 

„„,„.     (Received    at) 

48-5 

3 
3 

61X3  X3 

756 

689 

;;    :       : 

JJ 

«.. 

2 

IS 

S  XliXl 

688 
693 

Beoeal 

14 

a   XI   XI 

666 

„      vm-old,  takedl 
bom  a  Dutch  hooBe 

41-5 

6 

7  x2  xi 

631 

atCoMipore               / 

46-S 

6 

731 

BiiueU     '.               '. 

1M2 

41 

'iixi  x'l 

B8B 

18B2 

Barma  (No.  96) 

4   XI   XI 

670-BB7 

imi 

"      1                         f 

40-6 

40 

45 

13 

6 
10 

6  X3  X3 
6  X2  Xlt 
6   X8  X2° 

568 
677 
584 

„       lH.](eaaioned{ 

4S 

5 

6  X2  Xli 

584 

>,      J                         I 

20 

8  X3  X2 

698 

':,::: 

1866-63 

38 
38 

4 

'i  x'i  x'il 

617 
670 

40-5 

G 

81S 

68 

2  XI   XI 

649 

87 

17 

3  Xl    X   j 

613 

Uslett,  p.  126"         ; 

im 

No.  2 

48'6 
50 

G 

}7   X2   X2   { 

684 
637 

',',       p.  126           '. 

48-5 

fi 

OondM*^.         .         . 

1877 

84 

12 

10   X4   XG 

46771:  = 

S.    'ianaia     (girdled  1 
wood)                         J 

S4 

12 

a  XI  XI 

791(3200 

Talbot      . 

18B6 

M 

1 
7 

7   X2   X2 
6  xa  X3 

ft7 
501 

„            ... 

„ 

Ditto  (not  giidled) 

ss 

7 

6  X3  X3 

607 

H.  e.  O'ConneU      . 

1888 

Coimbatore 

»'5 

— 

— 

0-00987 

Moiosworth     . 

_ 

„ 

4fi 

- 

- 

f     800 
I  E  =  5O00 

r»t«d  below         } 

- 

Tarioaa 

44i 

26 

- 

The  weight  may,  for  practical  purposes,  be  token  approximalelj  at  45  Ibf.  per  cubic 
foot  and  the  value  of  P  at  600.  Holesworth,  however,  gives  W  =  60  lbs.,  F  =  800 
and  E  =  5000.  Captain  J,  C.  Dundoa,  V.C.,  R.E.,  in  his  "  Report  on  Experiments  made 
at  Lucknow  in  1877  and  1878  "  (Roorkoe  ProfesBiona!  Papera,  1879,  vol.  viii.  No.  32)  in 
which  he  gives  the  weight  st  34  lbs.  P  =  470  and  E  =  2200  as  an  average,  saya  that 
logs  ss  received  ai  Lucknow  show  a  weight  of  nearly  50  lbs.  per  cubic  foot,  but  that 
after  being  well  dried  and  sawn  into  acantlinea,  the  weight  falls  to  34  or  35  Iba.  His 
value  for  P  should  be  a  reliable  one,  for  it  is  oased  on  experiments  made  with  beams 
of  the  la^e  size  of  10  ft.  x  4  in.  x  6  in.  When  quite  fresh,  teak  hardly  floats,  but 
when  seasoned  it  floats  easily  and  the  oil  in  the  wood  prevents  Ua  z«i\.\,\u^'«&'ubx\wB^'i&., 
80  that  there  is  little  loss  in  this  waf.  The  teak  from  t\iefiatm*.lcnwiV*S&B^^n'^>^'H^ 
oat  by  water,  and  wherever  practicable  tbe  a&me  agency  u  aukA.  \u  '^«a.\x>T&.  ^"c^^ 
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Southern  India.  Mucli  of  the  first  part  of  the  extraction  has  always,  however,  to  be 
done  by  land,  and  in  this  the  nse  of  elephants  is  almost  indispensable ;  but  various 
types  of  extraction-carts  drawn  by  cattle  or  buffiiloes  are  also  in  use  in  different 
localities.  Te^k  is  always  brought  out  either  in  log  or  in  square,  in  Burma  always  in 
log,  and  all  the  Government  teak  is  sent  to  Rangoon  and  is  there  sold  at  periodical 
auction  sales.  The  conversion  is  then  carried  out  in  private  saw-mills,  and  the 
converted  timber  or  timber  in  logs  is  sent  to  India  or  to  Europe  for  sale  or  supplied  to 
correspondent  firms  in  the  scantling  desired.  Much  of  the  small  slabs  and  pieces  is 
used  up  in  making  shingles  for  roofing  houses.  There  is  one  difficulty  in  the  utilizatioii 
of  teak  wood,  viz.  that  it  is  so  often  unsound  at  the  centre,  necessitatiDg  scantlings  being 
cut  BO  as  to  leave  the  centre  out.  The  unsoundness  is  due  partly  to  the  large  soft  pitE 
which  is  easily  bored  by  insects,  allowing  damp  and  rot  to  enter  afterwards,  and  partly, 
perhaps,  to  so  much  of  the  teak  still  brought  out  coming  from  old  over-mature  treee. 

The  exports  of  teak  wood  from  the  forests  of  Burma  reached  in  1898-99  (latest 
available  figures)  268,283  tons,  valued  at  Rs.227,49,255:  that  is,  of  an  average  value  per 
ton  of  nearly  R8.85.  Taking  the  ton  as  50  cub.  ft.,  we  have  a  rate  per  cubic  foot  of 
R8.1..11..2.    Most  of  the  export  wood  goes  to  the  United  Eiogdom. 

Teak  is  the  chief  export  timber  of  India  aud  Burma,  also  the  chief  building  timber 
of  the  country.  The  wood  is  exported  chiefly  for  shipbuilding,  especially  for  the 
backing  of  armour-plates  in  battleships  and  for  the  decks  of  most  vessels,  also  for  the 
construction  of  railway-carriages  and  for  the  best  class  of  house  carpentry,  being 
admirably  suited  for  staircases,  balustrades,  door-  and  window-frames  and  fumitiire. 
In  India  it  is  used  for  all  purposes  of  house-  and  ship-building,  for  bridges,  railway- 
sleepers,  furniture,  shingles,  etc.    It  is  used  for  carving,  the  Burmese  carved  teak- 


wood  being  especially  noted,  in  Burma  itself  carved  "  kyauogs,"  or  monasteries,  being 
prominent  in  almost  every  village  of  any  importance.    The  wood  is  very  durable,  as  is 


black  and  very  hard,  from  the  ancient  city  of  Ujjain  in  Ajmere,  whose  age  must  be 
very  great.  The  durability  is  probably  due  to  the  large  amount  of  oil  contained  in  the 
wood.  This  oil  is  used  medicinally,  as  a  substitute  for  linseed  oil  and  as  a  varnish 
(Eurz),  but  it  would  seem  that  its  extraction  as  an  oil  is  difficult,  but  as  a  tar  is  com- 
paratively easy. 

The  leaves  give  a  dye,  used,  according  to  Kurz,  for  dyeing  silk  yellow,  olive,  etc. ;  the 
red  colour  is  easily  seen  on  bruising  a  yoimg  leaf;  they  are  very  large  and  are  used  as 
r^tes,  for  packing,  to  make  rough  umbrellas,  and  as  a  thatch  for  temporary  huts. 
Various  parts  of  the  tree,  including  the  wood,  are  used  in  native  medicine. 

An  analysis  of  the  ash  of  teak  wood  made  by  R.  Romanis,  D.Sc,  Chemical 
Examiner,  Burma,  in  April,  1885,  gave  the  following  result : — 


Potash 
Soda. 
Lime 

Magnesia  . 
Oxide  of  iron    . 
Phosphoric  acid 
ISilicio  acid 


Ash  per  cent,  of  wood 


Sapwood. 

Heartwood. 

176 

1-51 

2*58 

2-82 

7-35 

irso 

30-57 

21-97 

2-42 

1-79 

31-97 

27-42 

23-36 

32*69 

0-74 

1-00 

In  1884  Dr.  H.  Warth  had  made  an  analysis  at  Dehra  Ddn  the  result  of  which  was 

percent. 

Soluble  potassium  and  sodium  compounds        .  .    0*13  16*88 

Calcium  carbonate,  phosphate  of  iron,  etc.  .0*31  40*26 

Magnesium  carbonate 0*21  27*28 

Silica,  etc 012  16*58 

Amount  of&ah  in  100  lbs.  of  Bteam-dry  nioo^  =  \\o\>a*.\     ^-- 
air-dry  wood         .  ) 
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which  results  do  not  tally  very  well  with  those  of  Dr.  Romanis.    An  analysis  was 

made  in  1862  by  Professor  Abel  of  the  white  deposit  which  is  so  often  found  in  teak 

wood  with  the  result — 

per  oent. 

Lime 34*04 

Magnesia 1*86 

Ammonia 1*12 

Phosphoric  acid 43*35 

Water  and  organic  matter  .        .        . 19*54 

Carbonic  acid 0*09 

The  teak  tree  has  several  insect  enemies ;  its  value  has,  however,  naturally  led  to 
the  investigation  of  them  more  than  was  perhaps  to  be  expected  in  the  case  of  less 
valuable  or  important  trees.    Among  Coleopteba  the  following  have  been  reported : — 

BUPBESTID^. 

Failqptera/asiuosOf  Fabr.,  injuring  the  trees  at  Nilambur  by  boring. 
Ckbambicid^. 

Fachydisstts  holosmiceui,  Fabr.,  better  known  as  Ceramhyx  VcUica  or  Neoce- 

rambyx  hdosericetts,  injuring  the  trees  in  the  Kulsi  plantation,  Assam. 
Stramatium  barbatumf  Fabr.,  ditto,  damage  very  serious,  often  results  in  the 

death  of  the  tree. 
Stromatium  cbsperalum^  White,  ditto. 
Mgosoma  Utcertosttrnj  Pascoe,  ditto. 
It  is  noticeable  that  all  those  reported  have  been  found  in  plantations,  but  probably 
that  is  because  more  individual  attention  is  paid  to  planted  trees  than  to  those  in  the 
natural  forests.    The  teak-borers  of  Burma,  if  any  exist,  would  seem  to  be  still  in 
need  of  study.    There  must  be  Scolytids  or  other  bark  species,  at  any  rate.    Among 
Utmenofteba  may  be  mentioned  a  Gynipid  which  produces  galls  on  the  teak  trees  in 
the  Melghdt,  Berar.    Among  Lepidoptbba  are  many  species-^ 
CossiDiB. 

Cossus  cadcmbe^  Moore,  does  serious  injury  to  teak  trees  in  Travanoore  by  boring 

the  stems.    Bourdillon  reports  that  the  prevalence  of  the  pest  is  entirely  due 

to  the  system  of  lopping  for  manure,  the  moth  laying  its  eggs  in  the  dead 

part  of  the  snags  left  on  the  branches,  whence  the  larv»  bore  into  the  tree. 

HEPiALiDiE — a  moth,  species  uncertain,  does  damage  to  teak  plantations  in  Prome 

District,  Burma. 

NoCTUIDiE. 

Hyhhxa  puera,  Cramer,  does  very  great  harm  to  teak  trees  almost  throughout 
India,  but  especially  in  Burma.    Colonel  Bingham  says  of  it,  **  The  larvae 

*  appeared  in  the  teak  plantations  about  the  20th  May,  sometimes  in  incredible 
'numbers.  They  reappeared  year  after  year,  stripping  the  young  teak  of 
'  their  leaves  almost  with  the  rapidity  of  locusts,  and  hanging  in  thousands 
'  by  webs  to  the  branches  of  the  trees.    About  the  end  of  May  they  begin 

*  to  pupate." 

PyRALIDiE. 

FcUiga  damastesdlis,  Moore— the  "teak-leaf  roller" — ^has  been  reported  as 
defoliating  teak  forests  in  Berar,  the  C.P.,  and  in  Burma.    The  trees  which 
suffer  most  are  those  on  dry  stony  hillsides. 
It  is  clear  that  the  subject  of  the  insect  enemies  of  teak  still  requires  much  investi- 
gation.   So,  also,  does  the  question  of  the  fungoid  enemies,  if  any  exist ;  at  any  rate,  it 
is  satisfactory  that  none  have  been  reported  up  to  date. 

Teakwood  does  not  appear  to  suffer  much  from  Teredo ;  but  in  Burma,  as  pointed  out 
by  Mr.  R.  S.  Troup  in  Ind.  For.  xxvii.  492,  it  is  frequently  attacked  by  a  mollusk,  Mar^ 
testa  fluminaliSf  which  makes  holes  in  the  outer  layers  of  the  wood  in  logs  in  the  rivers. 

lbs. 
C  1408.    Jagmandal  Reserve,  C.P.  (Col.  Doveton)         ....    — 

C  1409.    Ahiri  Reserve,  C.P.  „  38 

C  2933.    Sonawani,  Satpura  Reserve,  C.P. — 

(Tree  planted  in  1867,  cut  down  in  1876, 10-in.  girth.) 
C  2983.    (White  Teak,  Dudhia  Sagun)  Jubbulpore,  C.P.,  1863  .        .    41 
C  2982.    (Black       „       Telia  Sagun  or  oil  teak)  „  „  .        .    48      , 

C  2987.    (Stone       „      Fattharee  Sagun)  „  „  ,        ,    «A 

(Black  Teak  is  rather  darker-coloured,  but  otlLenvVae  \\i«T^  S&  idl<c^  ^^^t^ti^:a  N:^ 
atructare,  and  yery  little  in  appearance  between  tbeae  tlbxee  «i^«cA3ai«ci%^> 
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Ibt. 

C  1204.    Khandwa,  C.P — 

0    834.    Bairagarh  Heserve,  Beiar  (Drysdale) 46 

G  2809.    Melgb&t,  Berar  (sapwood)  (Brandis) 38 

0  3783.    MojagodoPlantati<m,Ganjam{(g^5y«^"^^^^^^  - 

G  3942.    Kunuavaram,      ( (1)  Goppice  shoot,  10  years  old,  4}  in.  diam.  \     

UpperGodavaii\(2)01d"Kumri,"8        „        2J      „        / 

G  3963,  4056,  4107.    Upper  Godavari  Forests 40 

G  4064.    Bhadrachalam,  Upper  Godavari  (Gamble)        ....    48 
E  1202.    Bamunpokri  Plantation,  Daijeeling  Terai,  Bengal  ...        .    — 

Specimens  from  compartment  I.  1  planted  1868 — 

n.  1       «       1871 — 

»»  »  >»  •*••  I       »  >»••••• 

I.  3b    „        1872 — 

E  3290,  3291.  HoolinsEunara  Block,  Sitapahar  Plantation,  Ghittagong,  \     

1873  and  1875  (Ghester) / 

E  3386,  3387,  3388.    Rampahar  Block,  Sitapahar  Plantation,  Ohitta-  \    _ 

gong,  1873  (Ghester) / 

D  3974.    Agri-Horticultural  Garden,  Madras  (Steavenson)     .  .52 

D  4016,  4021.    Gollegal,  Goimbatore 52  and  58 

W1217.    North  Kanara,  Bombay  (Barrett) 39 

W   730,753.    South  Kanara,  Madras  (Gherry)  .  .       46  and  42 

W 1206.    Parappa  Plantation,  S.  Kanara,  saplings  6  and  10  years  .        •    — 
W  2959.    NilamDur  Plantation,  Malabar  (Brandt)         ....    — 
(3  saplings  cut  in  1864, 5, 10  and  20  yean ;  16, 19  and  26  in.  girth.) 

W1203.    Nilambur  Plantation,  Malabar — 

(Series  Nos.  1  to  33,  aged  33  years  to  1  year  respectively.) 
W  3850, 4076.    Mndumalai  Forest,  Nilgiris,  2000  ft.     .        .        .       48  and  55 
W  4100.    Benn^  Plantation,  Nilgiris,  3000  ft.,  13  years,  6  in.  diam.       .    55 

B  2551.    Burma  (Brandis,  1862,  No.  86) 44 

B    801.    Pegu  (Ribbentrop) 40 

B  1385.    Thinganneenoung  Plantation,  Martaban  ...        .34 

(Tree  54  ft.  high,  30  ft.  to  first  branch,  planted  in  1856.) 

B  2709.    Tavoy  (Wallich,  1828) 42 

B  1346.    Andamoan  Islands — 

(Tree  planted  at  Dhunee  Valley,  Leaf  Greek,  Port  Blair.  Height 
44  ft.,  girth  36  in.,  about  7  years  old  when  cut  in  1877,  and 
shows  one  spurious  annual  ring.) 
Geylon  Gollection  (Mendis).  Old,  Nos.  85, 86,  87 ;  new,  Nos.  133,  134,  \  40  44. 44 
135.    Wood  respectively  from  Geylon,  Gochin  and  Moulmein  .      /     •  ^ 

No.  47,  Salem  Gollection,  Madras 40 

Nordlinger's  Sections,  vol.  4  (sapwood  only). 

2.  T.  Hamiltoniana,  Wall. ;  Fl.  Br.  Ind.  iv.  571 ;  Kurz  For.  Fl.  ii.  259.     Vern. 
Dahatf  Burm. 

A  deciduous  tree.    Wood  light  brown,  hard,  close-grained,  with 

an  irregular  dark  brown  heartwood.     Pores  small,  often  subdivided, 

rather  scanty.    MeduUary  rays  fine,  the  distance  between  them  equal 

to  the  transverse  diameter  of  the  pores.    Annual  rings  marked  by  a 

continuous  white  line  with  somewhat  larger  pores. 

Prome  district  and  Upper  Burma,  where  it  is  common  in  the  dryer  forests  of 

Yamethin,  Meiktila,  Kyaukse  and  Mandalay. 

Growth  moderate,  9  to  10  rings  per  inch  of  radius.    A  good  wood,  and  likely  to  be 

useful,  hut  much  heavier  and  harder  than  teak. 

lbs. 

B3126.    Prome,  Burma 64 

4.  PREMNA,  Linn. 

About  32  species,  trees,  shrubs,  climbei^  oi  '^t«uti^si\.  V^x\)^^  ^\£i&  oC  but  small 
importance,  and  all  difficidt  to  diatingudah.    P.  conjtn3bo«a^'^v>\,  w^^  ^'^^.\^V^t, 
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Ind.  iv.  573 ;  Trimen  Fl.  Ceyl.  iii.  351  (P.  cordifdia,  Bedd.  Fl.  Sylv.  clxxii.) ;  Vern. 
Fomanti,  pedda  narva,  tutg^m^  nara/iu^  Tel.,  is  a  large  shrub  of  the  Deccan  and  Oamatic 
and  the  dry  country  of  Ceylon:  it  is  common  in  the  Eoddr  forests  of  Cuddapah. 
P.  coriacea,  Clarke ;  Fl  Br.  Ind.  iv.  573 ;  Talbot  Bomb.  List  160 ;  Vern.  Chamhari, 
Mar.,  is  a  large  climber  of  the  Western  Ghdts.  P.  scandens^  Eoxb.  Fl.  Ind.  iii.  82 ; 
Fl.  Br.  Ind.  iv.  573 ;  Kurz  For.  FL  U.  263 ;  Gamble  Darj.  List  61 ;  Vern.  Sindri,  Nep. ; 
Monkakrik,  Lepcha,  is  a  climbing  shrub  of  the  sub-Himalayan  tract  from  Nepal  east- 
wards. Eastern  Bengal  and  Martaban.  It  is  very  common  on  the  banks  of  streams  in 
the  Daijeeling  Terai,  making  a  dense  close  network  of  straggling  branches.  P^flavescensy 
Ham. ;  Fl.  Br.  Ind.  iv.  578  (P.  mucronatc^  Eoxb. ;  Gamble  Darj.  List  61) ;  Vern.  Kala 
hogoti,  Nep.,  is  a  small  tree  of  the  Lower  Sikkim  Hills  up  to  3000  ft.,  Assam  and 
Eastern  Bengal  P.  harbata,  Wall ;  Fl.  Br.  Ind.  iv.  579 ;  Brandis  For.  Fl  367 ; 
Gamble  Darj.  List  61 ;  Vern.  Oankila^  Punjab ;  Lamenar^  Hind. ;  Bakar^  hakarcha, 
Dehra  Diin;  Michapnok,  Lepcha,  is  a  shrub  or  small  tree  of  the  Lower  Himalaya 
from  the  Jhelum  to  Assam,  ascending  to  5000  ft.  It  is  not  unoonmion  in  the  Dehra 
Dun,  especially  about  Raj  pur  and  in  the  Lower  Jumna  Valley ;  also  in  the  Darjeeling 
Terai  and  lower  hills.  P.  Jierbaceat  Boxb.  and  P.  nana,  Coll.  and  Hemsl,  are  small 
herbaceous  plants  with  rosettes  of  leaves  flat  on  the  ground  and  small  whitish  flowers, 
the  fruit  of  which  is  found  in  Sdl  and  other  dry  forests  and  grass  lands.  The  latter 
species  is  found  in  the  Shan  Hills,  the  former  almost  throughout  India,  being  remark- 
able as  another  instance  of  a  dwarf  plant  in  an  otherwise  woody  genus,  just  as  are 
similar  plants  in  Eryihrina,  Careya,  Ochna,  Qrewta  and  Comlretwn, 

Wood  light  brown  or  grey,  often  streaked,  moderately  hard.  Pores 
small  or  moderate-sized,  rather  scanty,  often  subdivided*  MedvUary 
rays  fine  or  moderately  broad,  with  a  silver-grain  of  very  small  plates. 

1.  P.  Interrupta,  Wall. ;  Fl.  Br.  Ind.  iv.  572 ;  Brandis  For.  Fl.  367 ;  Gamble 
Darj.  List  61. 

A  large  climbing  shrub.  Wood  soft,  white,  porous,  with  the 
structure  of  a  climber.  Pores  large.  Medullary  rays  uniform, 
moderately  broad,  the  distance  between  them  usus^y  equal  to  the 
diameter  of  the  pores. 

Himalaya  from  Kumaon  to  Bhutan  at  5-8000  ft. 

Brandis  calls  this  a  small  tree ;  my  specimen  was  taken  from  a  climber,  such  as  are 
all  I  ever  saw  in  Darjeeling.  Clarke  thinks  it  may  be  both.  It  climbs,  as  also  does 
P.  Iracteatay  Wall.,  over  large  trees  in  the  hill  forests  of  Darjeeling.  Haines,  in 
Manson^s  '*  Darjeeling  Working  Plan,"  1893,  calls  it  a  "  deciduous-leaved  large  climber, 
'  which  should  be  cut."  Brandis  quotes  Wallich  as  giving  the  weight  at  43  lbs.  per 
cubic  foot,  which  is  that  of  a  tree,  not  a  climber.    He  also  says  it  gives  a  purple  gum. 

E  3395.    Daijeeling,  7000  ft.  (Gamble). 

2.  P.  integrifolia,  Linn. ;  Fl.  Br.  Ind.  iv.  574 ;  Talbot  Bomb.  List  160.  P.  spinosa, 
Roxb.  Fl.  Ind.  iii.  77.  P.  serratifolia,  Linn. ;  Bedd.  Fl.  Sylv.  clxxii. ;  Kurz  For.  Fl. 
ii.  262  ;  Trimen  Fl.  Ceyl.  iii.  362.  Vern.  Ustahunda,  Hind. ;  Gannidrif  Beng. ;  Khara- 
narval,  aran,  Mar. ;  Midi,  Gingh. ;  Taungtangyi,  Burm. 

A  small  tree  with  thorny  stems  and  branches.  Bark  thin,  pale. 
Wood  light  creamy-brown,  moderately  hard,  even-grained,  pleasantly 
scented.  Pores  moderate-sized,  sometimes  sub(uvided,  numerous. 
MedvUary  rays  fine,  close,  fairly  numerous. 

Coast  forests  of  Western  and  Southern  India,  Burma,  the  Andaman  Islands  and  Ceylon. 

Of  the  two  specimens  (4929  and  4930)  received  from  W.  A.  Hearsey  through 
F.  B.  Mansoo,  Conservator  of  Forests  in  Tenasserim,  the  former  is,  I  think,  undoubtedly 
correct.  It  was  obtained  in  the  tidal  forests  of  Tavoy.  The  second  has  a  similar  wood, 
even  more  strongly  scented,  but  the  leaves  differ  slightly  and  the  specimen  was  obtained 
in  the  Tavoy  Hills.  The  scent  of  the  wood  is  pleasant,  fresh  and  fragrant,  not  so 
aromatic  as  sandaL    The  wood,  if  it  retains  its  scent,  should  prove  valuable. 

lbs. 

B  4929.    Tidal  Forests,  Tavoy  (W.  A.  Hearsey) — 

B4930.    Hill         „  „  „  — 

B4923,    Lower  Tenasserim  „  "^ 
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3.  P.  tomentosa,  Willd. ;  Fl.  Br.  lod.  W.  576 ;  Boxb.  Fl.  Ind.  iii.  76 ;  Bedd.  FL 
Sylr.  t.  251 ;  Biandis  For.  Fl.  367 ;  Trimen  Fl.  Oeyl.  iii.  352.  Vem.  Kotohai,  Soathsl ; 
Chambara,  Mar. ;  Ncigal,  naoru,  naura^  Tel. ;  Ije^  Kan. ;  Kampn  gumadu^  Beddi ; 
Kolukkaiti,  Tarn. ;  Bu-serUy  OiDgb. 

A  moderate-sized  deciduous  tree.  Bark  light  greyish-brown,  like 
that  of  teak*  Wood  light  brown,  smooth,  close-grained.  Pores  small 
or  moderate-sized,  numerous,  often  subdivided,  in  transverse  patches 
surrounded  by  loose  tissue.  MedvUary  rays  numerous,  fine  to  mode- 
rately broad,  marked  on  a  radial  section  as  a  minute  shining  silver- 
grain. 

Bajmebal  Hills  and  Gbota  Nagpore ;  Orissa  and  tbe  Oircars ;  Deccan  and  Camatic ; 
low  country  of  Ceylon  up  to  4000  ft. 

A  common  Deocan  tree  with  a  useful  wood,  but  very  little  used.  It  would  be  suitaUe 
for  turning,  carviog  and  fancy  work.  j. 

D3869.    Horsleykonda,  Cuddapab,  4000  ft.  (Gamble)   ....    60 

4.  P.  pyramidata.  Wall. ;  Fl.  Br.  Ind.  iv.  576.  P.  tomentosa,  Kurz  For.  PI. 
ii.  260.     Yern.  Kyunbo,  kyunncUirij  natkahyu,  Burm. 

A  deciduous  tree.  Bark  light  greyish-brown.  Wood  very  light 
brown  or  yellowish-white,  often  streaked,  hard,  close-grained,  smooth. 
Pores  small  or  moderate-sized,  sometimes  subdivided,  fairly  numerous. 
MedvUary  rays  tine  to  moderately  broad,  numerous,  close. 

Burma,  throughout  the  country  in  the  dry  and  upper  mixed  forests  up  to  2000  ft. 

Growth  rather  fast,  4  to  8  rings  per  inch  of  radius.  Brandis'  Burma  List,  1862, 
No.  85,  gives  W  =  52  lbs. ;  and  his  four  experiments  in  1864  gave,  with  bars  3'  X  1"  x  1", 
W  =  43  lbs.,  P  =  670 ;  the  specimens  examined  vary  from  40  to  54  lbs.  The  wood 
seasons  well,  polishes  well,  and  is  used  for  weaving-shuttles.    It  would,  as  also  that  of 

other  Premna^,  do  for  bobbins.    It  would  also  do  for  turnery,  toys  and  carving. 

lbs. 

B    317.    (1867) 54 

B2718.    Tavoy  (Wallich,  1828) 53 

B2548.    Burma  (Brandis,  1862,  No.  85) 51 

B4922.    Burma  (F.  B.  Manson) 47 

B1424.    Burma 40 

This  latter  specimen  is  rougher,  greyer  and  lighter  than  the  others. 
Nordlinger*s  Sections,  vol.  4  (Tab.  XI.  5). 

5.  P.  bengalensis,  Clarke;  Fl.  Br.  Ind.  iv.  577;  Gamble  Darj.  List  61.  Vem. 
Gwyhelif  Nep. ;  Simgnay  Lepcha ;  Dhaoli,  Mechi ;  Gohorat  Ass. 

An  evergreen  tree  with  indented  stem.  Bark  thin,  pale,  whitish- 
brown.  Wood  light  brownish-white  or  cream-coloured,  smooth,  like 
that  of  Omelina  arborea,  hard,  even-grained.  Annual  rings  well 
marked  by  a  dark  line  formed  by  fewer  pores  in  the  autumn  wood. 
Pores  small  to  moderate-sized,  rather  scanty,  making  a  conspicuous 
satiny  silver-grain  on  a  radial  section.    MeduUcury  rays  fine,  numerous* 

Sub-Himalayan  tract  from  Nepal  eastwards;  Assam  and  Cachar;  Bengal  plain, 
usually  on  river-banks. 

5.  E.  Peal  {Ind,  Tea  Gaz,)  says  the  wood  is  durable  and  is  a  good  one  to  use  for 
the  posts  of  native  houses ;  when  old  it  is  used  for  bridge-work,  as  it  lasts  well  in 
water.  It  would  do  for  turnery  and  carvings.  The  growth  is  fast,  3  to  5  rings  per 
inch  of  radius.  .. 

E2400.    Sivoke,  Darjeeling  Terai  (Gamble) 47 

£1267.    Lakhimpur,  Assam  (G.  Mann) 50 

6.  P.  latifolia,  Roxb.  Fl.  Ind.  iii.  76 ;  Fl.  Br.  Ind.  iv.  577 ;  Bedd.  Fl.  Sylv.  clxxii. ; 
Gamble  Darj.  List  61 ;  Trimen  Fl.  Ceyl.  iii.  353.    P.  vibumoides,  Wall.;  Kurz  For. 

F/.  if.  261.    P.  mucranata,  Roxb.  m.  Ind.  \\\.  ^^^  \  ^^wi^^Sa.  ^Qt.  FL  366.    Vem. 
Bankar,  giduy  Punjab;   Bakar^  bafcarcKa,  baa6ta,  a^muu^  tuitvo.Tx,  iWlda^ ^\\A.\ 
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Agniu,  Eumaon ;   (Hneri,  Nep. ;   Michapgong,  Lepcha ;   Dauli,  Rajbanshi ;   Fedda- 
nallor-kuray  Tel.;  Oondhona,  Uriya;  PacSiumallaif  Taiu.;  Maka-midi,  Cingh. 

A  small  deciduous  tree.    Bark  greyish-white,  thin.     Wood  light 

grey  streaked  with  yellow,  purple,  or  faint  green,  moderately  hard, 

smooth.    Annual  rings  marked  by  a  faint  line  and  fewer  pores  in 

the  autumn  wood.    Pores  small  and  moderate-sized,  often  subdivided, 

scanty.     Medvlla/ry  rays  numerous,  uniform,  equidistant,  moderately 

broad. 

The  type  is  found  in  Bengal  and  the  Gircars,  from  the  Ganges  at  Rajmehal  to 
Madras ;  var.  cuneata  (P.  vibumoides^  Eurz)  in  Burma ;  var.  mucroTMita^  in  the  sub- 
Himalayan  tract  from  the  Chenab  to  Bhutan,  the  Khasia  Hills  and  Eastern  Bengal. 

I  have  adhered  to  FI.  Br.  Ind.  here,  but  it  seems  to  me  that  P.  mtuyronatay  to  which 
all  the  specimens  probably  belong,  is  a  distinct  species  from  the  South  Indian  plant. 
The  wood  is  said  to  be  used  in  Sikkim  and  elsewhere  to  obtain  fire  by  friction. 

Beddome  says  the  leaves  are  eaten  in  curries  and  used  as  cattle-fodder. 

lbs. 
0  3091,  3092.  Eheri,  Oudh ;  0  3082.  Gonda,  Oudh  ....  35 
E  621.  Rakti  Forest,  Darjeeling  Terai  (Bonham  Garter)  ...  38 
E2399.    Bamunpokri  „  „    (Gamble) 43 

G  3578,  from  the  Ehurdha  Forests,  Orissa  (Gamble),  appears  to  be  P.  latifolia  type. 
Vem.  Agahathu,  Uriya. 

0  4752^  collected  by  myself  in  the  Saharanpur  Siwaliks  at  Easumri,  near  which  it 
is  abundant,  is  the  wood  of  a  small  or  moderate-sized  tree  with  thin  greyish-white, 
smooth  bark,  and  thorny  stem  and  branches.  It  is  apparently  the  same  tree  as  that  seen 
in  the  Darjeeling  Terai  (P.  integrifolia^  Linn.;  (Gamble  Darj.  List  61),  and  referred  to 
by  Glarke  in  Fi.  Br.  Ind.  iv.  574.  The  specimens  dry  green,  not  black,  but  otherwise 
resemble  those  of  P.  latifolia,  var.  nmcrona^.  The  wood  resembles  that  of  that 
species,  but  is  somewhat  rougher  and  weighs  39  lbs.  per  cubic  foot. 

5.  GMELINA,  Linn. 

Five  species.  O,  oblongifolia^  Roxb.  Fl.  Ind.  iii.  83 ;  FI.  Br.  Ind.  iv.  582,  is  a  tall 
timber  tree  whose  existence  is  so  far  only  known  from  Roxburgh's  description  and 
figure.  It  is  said  to  grow  in  Eastern  Bengal,  and  should  be  searched  for  by  those  who 
can  explore  the  forests  of  Sylhet  Gachar  and  Tippera.  G,  viUosa,  Roxb.  Fl.  Ind.  iii. 
86 ;  FL  Br.  Ind.  iv.  682  ((?.  asiatica,  Eurz  For.  Fl.  ii.  265),  is  a  small  tree  found  along 
streams  in  the  Sittang  valley  swamp  forests,  near  Rangoon  and  in  the  Nicobars. 

An  Australian  species,  G,  Letchhardtiif  F,  von  Muell.,  known  as  "  White  Beech," 
grows  to  a  large  size  and  gives  a  valuable  wood,  soft  but  durable  and  excellent  for 
carving  (J.  H.  Maiden). 

1.  G.  aPbOPea,  Roxb.  Fl.  Ind.  iii.  84 ;  Fl.  Br.  Ind.  iv.  581 ;  Bedd.  Fl.  Sylv.  t.  253 ; 
Brandis  For.  Fl.  364 ;  Eurz  For.  Fl.  ii.  264 ;  Gamble  Darj.  List  62 ;  Talbot  Bomb. 
^  List  161 ;  Trimen  Fl.  Geyl.  iii.  355.  Vem.  Gumhdr,  kJuiinmara,  kamhhar,  huTndr^ 
gamhariy  sewan,  shewan.  Hind. ;  Gumdr,  gurtibar,  Beng. ;  Karnbar^  Oudh ;  Kumaraj 
Garhwal ;  Khammara,  hatinj\  Eumaon  ;  Sewan,  Merwara ;  Gaminea,  Jeypore ;  Gam" 
hari,  Nep.,  Uriya ;  Gomari,  Ass. ;  Numhor,  Lepcha ;  Gumai,  Gachar ;  Bolkohak, 
Garo;  Kasamar,  E61,  Sonthal;  Gumadi,  cummi,  Tam. ;  Gumar-tek,  peddagomrtty 
iagumuda,  gumudu,  Tel. ;  Shivani,  ktdi,  Ean. ;  Shewan,  Mar. ;  Chimmariy  sag,  Bhll ; 
Gamberi,  Ehond ;  Feddu  gumuy  Reddi ;  Kumbulu,  kumbil,  Mai. ;  Ktirse,  Gondi ; 
Kdssamar,  Eurku ;  Kumala,  Trav.  Hills ;  Et-demata^  Gingh. ;  Ravfiani^  Magh ; 
Yamane,  Burm. 

A   moderate-sized   or  large  deciduous  tree.     Ba/rk   J  in.  thick, 
smooth,  white  or  whitish-grey.     Wood  yellowish,  greyish,  or  reddish- 
white,   with  a  glossy  lustre,  even-grained,  soft,  light  and  strong, 
durable,  does  not  warp  or  crack.     Annual  rings  marked  e\\»VkK^  \s^  ^ 
white  line  or  by  more  numerous  pores  in  tiie  ^i^r\ii!g  ^o^^Sl*    Porea 
large  and  moderate-sized,  oftejx  subdivided,  xattiet  -^toxsmvko^  ^^  ^ 


^ 
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vertical  section ;  sometimes  arranged  in  rough,  more  or  less  eon- 
centric  lines.  Medullary  rays  short,  moderately  broad,  prominent, 
visible  in  the  silver-grain  as  irregular  horizontal  bands. 

Throughout  India  from  the  sub-Himalayan  tract  of  the  Ohenab  eastwards  and 
southwards,  usually  in  deciduous  forests ;  all  over  Burma ;  moist  region  of  Ceylon  up 
to  5000  ft. 

This  handsome  and  useful  tree  is  to  be  found  throughout  India,  except  in  very  dry 
localities,  but  is  never  gregarious  and  nowhere  very  common.  In  the  Lower  Hinialaya 
and  8ul)-Himalaya  it  is  met  with  in  the  moister  parts  of  the  Sdl  and  mixed  forests,  and 
in  similar  places  in  the  C.P.,  Berar,  Bombay  ana  South  India.  It  is  most  common  in 
Eastern  Bengal  and  Chittagong,  and  also  in  Burma.  It  is  often  [planted  as  a  garden 
tree  and  in  avenues,  and  seedlings  grow  very  fast  in  suitable  soiL  It  coppices  very 
well.    It  has  large  yellow  flowers  and  a  large  fleshy  drupe. 

Growth  fast,  our  specimens  show  about  4  rings  per  inch  of  radius ;  a  small  round 
in  the  Bengal  Forest  Museum  shows  10  rings  for  a  mean  diameter  of  10^  in.  or  rather 
less  than  2  rings  per  inch  of  radius ;  another  shows  27  rings  with  a  diameter  of  14  in. 
or  nearly  4  rings  per  inch.  The  weight  and  transverse  strength  have  been  determined 
by  the  following  experiments ; — 


Experiment  by  whom  nuide. 

Year. 

Wood  whence 
procured. 

Number ' 
Weight,     of  experi- 
ments. 

Size  of  bar.      Value  of  P. 

1 

Wallich   .... 

Kyd 

Baker       .... 

»>           .... 

»»           .... 
Brandis,  No.  87 
Bourdillon 

1831 

1829 

»> 

1862 
1886 

India 

Assam 

Bengal 

Junagarh 

Burma 

Travancore 

Ibe. 
82 
88 
29 
28 
50?  wet 
85 
35 

3 

4 
4 

— 

it.     in.     in. 

2X1X1 
7x2x2 
6x2x2 
7x2x2 

675 
875 
898 
824 

523 

The  average  of  specimens  enumerated  below  gives  W  =  36  lbs.,  which  is  probably 
a  fedr  average. 

The  wood  is  easily  worked  and  readily  takes  paint  or  varnish ;  it  is  very  durable 
under  water.  It  is  highly  esteemed  for  planking,  furniture,  door-panels,  carriages  and 
palanquins,  and  for  well-work,  boats,  toys,  packing-cases  and  all  ornamentfd  work 
(Brandis) ;  it  is  used  in  Burma  for  carving  images  and  canoes.  It  would  probably  be  a 
valuable  wood  for  tearbozea.  It  is  the  chief  furniture  wood  of  Chittagong  and  is 
in  some  demand  in  Calcutta,  where  it  has  been  used  for  making  the  show-^sases  of  the 
Imperial  Museum.  It  has  also  been  used  on  the  Bengal  North- Western  Railway  for 
the  linings  of  railway-carriages  (H.  Bell).  Writing  in  May,  1829,  in ''  Gleanings  in 
Science,^'  Captain  Baker,  the  Superintendent  of  Suspension  Chain  Bridges,  spoke  of 
Gurnbhur  wood  as  "  well  calculated  for  light  planking,  panelling,  blinds  and  Venetians, 
X  '  and  of  much  estimation  for  picture-frames,  organ-pipes,  sounding-boards  and  other 
'such  work  where  shrinkage  is  to  be  avoided,**  so  that  it  has  evidently  been  long 
known  in  the  Calcutta  market.  Indeed,  this  is  obvious,  for  Roxburgh,  writing  a 
century  ago,  spoke  of  its  value,  especially  for  sluice-valves  in  brackish  water.  It  is 
one  of  the  chief  woods  used  to  make  drums  or  *'  tomtoms.*'  The  fruit  is  eaten  by 
Gonds,  and,  as  well  as  the  bark  and  root,  is  used  in  native  medicine. 

The  leaves  are  sometimes  used  to  feed  the  **  Eri  "  silkworm  of  Assam,  when  castor- 
oil  or  Heteropanax  leaves  are  not  available  (Stack). 

It  does  not  appear  to  be  much  subject  to  insect  attacks,  still  it  has  been  reported  as 
damaged  at  Poena  by  the  Chrysomelid  beetle,  Calopepla  leayana^  Latr.,  which  cuts 
holes  in  the  leaves.    Deer  are  apparently  very  fond  of  it  and  eat  it  down  regularly. 

lbs. 

0    325.  Garhwal  (1868) 33 

0  4488.  Forest  School  Park,  Dehra  Dun,  ctdt.  (Babu  Birbal) ...    34 

0    343.  Gorakhpdr  (1868) 32 

0 1372.  Gonda ;  0  1457.    Bahraich ;  0  1483.    Kheri,  Oudh         .      40,  38,  39 

C   182.  Mandla,  O.P.  (1870) 36 

C  1129.  Ahiri  Reserve,  C.P.  (E,  TYiom^gsou^  — 
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Iba. 

C    835.    Bairagarh  Reserve,  Berar  (Drysdale) 45 

C  2775.    Melghdt,  Berar  (Brandis) 38 

0    959.    Guzerdt,  Bombay  (Shuttleworth) 34 

0  3549.    Khurdha  Forests,  Orissa  (Gamble) 37 

B    676.    Bamunpokri,  Darjeeling  Terai  (Manson)  .        .        .        .        .41 

E2395.    Sivoke  Forest        „  „     (Gamble) 35 

E  3605,  3620.    Darjeeling  Terai — 

E    948.    Eastern  Ddars,  Assam 36 

E  2193.    Nowgong ;  E  2303.    Kamnip,  Assam  (Mann)  .        .        .        .  39,  37 

E 1433.     Assam 31 

E  1390,  3693.    Chittagong  HiU  Tracts  (Chester) 33 

B    295.    Burma  (1867) 28 

B  1425.     Tharrawaddy,  Burma 35 

No.  30,  new  Ceylon  Collection  (Mendis). 
Nordlinger's  Sections,  vol.  4. 

2.  G.  asiatiea,  Linn.;  FL  Br.  Ind.  iv.  582;  Roxb.  Fl.  Ind.  iii.  87;  Bedd.  Fl. 
Sylv.  clxxii.;  Brandis  For.  Fl.  365;  Talbot  Bomb.  List  161;  Trimen  Fl.  Ceyl  iii. 
355.     Vem.  Oumadi^  Tel. ;  Kumil,  neelacomul.  Tarn. ;  Demata,  Cingb. 

A  large  straggling  shrub,  sometimes  climbing,  spinescent     Bark 

brownish-white,   thin.      Wood  hard,  grey.      Pores   moderate-sized, 

scanty,  in  groups   or  short  concentric  lines.    Medullary  rays  fine, 

short,  regular,  not  numerous. 

South  India  in  tbe  Circars,  Deccan  and  Carnatic ;  low  country  of  Ceylon  up  to 
2000  ft. ;  elsewhere  planted. 

A  shrub  with  bright  yellow  flowers.  The  wood  is  used  for  fuel  and  is  said  to 
make  good  fences.  It  is  used  for  chuming-sticks  (Sir  W.  Elliot).  The  root  is  used 
in  medicine  and  the  leaves  are  said  to  have  the  property  of  thickening  water,  rendering 
it  mucilaginous. 

C  4336.    Juddengi  Forests,  Gk)davari  ((Gamble). 

0  4562,  41  lbs.,  from  the  Saharanpur  Botanic  Oaiden  (Gollan),  is  the  wood  of 
0.  Eystrix,  Schult  (see  Hook,  Bot  Mag.,  t.  7391),  a  garden  shrub.  The  wood  is 
yellowish-white,  hard.  Pores  small,  single  or  in  irregular  patches.  Medullary  rays 
fine,  numerous. 

6.  VITEX,  Linn. 

About  14  species  of  this  genus  occur  in  India,  including  V,  Agmts-castiLS,  Linn., 
which  is  a  common  gregarious  shrub  on  the  hills  of  Baluchistan.  V.  trifolia,  Linn.  f. ; 
Fl.  Br.  Ind.  iv.  583 ;  Eoxb.  FL  Ind.  iii.  69  ;  Bedd.  Fl.  Sylv.  clxxii. ;  Brandis  For.  FJ. 
370 ;  Talbot  Bomb.  List  161 ;  Trimen  Fl.  Ceyl.  iii.  356  (V,  Agnus-castus,  Linn. ;  Kurz 
For.  Fl.  ii.  269) ;  Vem.  Nishinda,  nirgunda,  Hind. ;  Indrani,  lingwr^  Mar. ;  Nir-nochi, 
Tarn. ;  Vavili^  TeL ;  Karanuchif  Kan. ;  Kyaulcpan^  Burm.,  is  a  shrub  or  small  tree  of 
Bengal,  South  India  and  Burma.  It  is  very  like  V,  Agntts-castus,  and  still  more  like 
the  much  more  common  V,  Negundo.  Clarke  says  it  is  *'  commoner  than  supposed, 
'being  frequently  unnoticed  from  its  close  general  resemblance"  to  the  latter,  but 
although  my  experience  has  extended  over  a  considerable  area,  and  I  have  constantly 
looked  for  it,  I  have  only  really  found  it  in  Burma.  V.  heterophylla,  Koxb.  Fl.  Ind.  iii. 
75 ;  Fl.  Br.  Ind.  iv.  585  ;  Kurz  For.  Fl.  270 ;  Gamble  Darj.  List  62 ;  Vem.  Neri,  Nep. ; 
Murkut,  Lepcha,  is  a  tree  of  the  Eastern  Himalaya  up  to  4000  ft.,  Assam,  Eastern 
Bengal,  Chittagong  and  Burma,  said  to  have  an  excellent  timber.  V,  diversifolia^  Kurz 
and  V.  Wimberleyi,  Kurz  are  trees  of  the  Andaman  Islands.  F.  alatat  Heyne ;  Fl. 
Br.  Ind.  iv.  584,  is  a  species  of  South  India,  with  leaves  having  winged  petioles. 

Wood  grey,  brown  or  olive-brown,  moderately  hard  to  hard. 
Pores  small  or  moderate-sized*  MedvZlary  rays  fine  to  moderately 
broad. 

1.  v.  Negrundo,  Linn. ;  Fl.  Br.  Ind.  iv.  683 ;  IU)xb.FLlad.\\\.l^\^ft«^^^\.^lV'. 
clxxi.;  Brandis  For.  FJ.  369;  Gamble  Darj.  List  62;  Ta\\»t^mVi.\A'i\.\^\>'^^wc^^^ 
FJ.  Ceyl  iii  357.     Vem.  Ifarwan,  mordun^  mdura,  mora,  VHtna,  Iwrtviwi.^  VyfVia'a, 
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shemhadUy  hanni^  hiuna^  Pb. ;  Shiwari^  ihawdU^  nengar^  mewriy  niHnda^  l^nd. ; 
Sondi,  Jaunsar;  Shiwcdu,  Dehra  Diin;  Shidliy  Eumaon;  Chattimdla,  waild^  Saha- 
ranpur ;  Fajpati,  Nep. ;  Beyguna,  Uriya ;  Nirgunda,  nengar,  nirgi^r.  Mar. ;  Nirgiri^ 
Gondi ;  Nirgudi,  Kurku ;  SamcUu^  Berar ;  Sindivarif  SoDthal ;  Ehiiri,  E61 ;  Stndtoar, 
Kharwar;  Kai/,  Eoya;  Vellei'mtchi,  vennochchi.  Tarn.;  Veyala,  vavili,  vamatyakku^ 
Tel. ;  Lakki,  lekkigidda,  shimholi,  Kan. ;  Nika,  nU  nika,  sxidu  nika^  Cingfa. 

A  deciduous  shrub.  Bark  thin,  grey.  Wood  greyish- white,  hard. 
AnnvxiL  rings  marked  by  a  narrow  belt  of  numerous  pores  at  the 
inner  edge ;  in  the  rest  of  the  wood  the  pores  small  and  moderate- 
sized,  scanty.     Med/ullary  rays  numerous  fine,  uniform,  equidistant. 

Common  in  the  drier  parts  of  India,  and  ascending  to  5000  ft.  in  the  West 
Himalaya ;  low  country  of  Ceylon. 

One  of  the  commonest  of  Indian  plants,  especially  in  hedges,  on  waste  lands  round 
villages,  on  the  banks  of  streams  and  on  roadsides,  rare  in  the  forests.  Baden-Powell 
draws  attention  to  it  as  an  important  plant  for  reboisement  work,  as  it  grows  easUy 
from  cuttings.  It  is  apparently  little  or  not  eaten  by  cattle.  The  branches  are  apt  to 
be  attacked  by  dodder  (CtMcuta  refleoca),  Graham- Anderson  says  it  is  used  in  Mysore 
in  native  ceremonies,  especially  at  fimerals ;  and  the  leaves  are  employed  to  pack  over 
stored  grain  in  order  to  keep  off  insects.  Growth  moderate,  7  rings  per  inch  of  radios. 
Weight  41  to  42  lbs.  per  cuoic  foot.  The  branches  are  used  for  wattle-work,  hedges 
and  making!;  rough  baskets ;  the  root  is  employed  as  a  febrifuge ,  and  the  leaves,  root  and 

fruit  in  native  medicine. 

lbs. 

H3044.     Kumharsen,  Sutlej  Valley  (Gamble) 42 

0  4651.    Barkala,  Saharanpur  Siwaliks      „ 41 

C  2789.    Melghdt,  Berar  (Brandis) 41 

2.  V.  altissima,  Linn.  f. ;  Fl.  Br.  Ind.  iv.  684 ;  Roxb.  Fl.  Ind.  iii.  71 ;  Bedd. 
Fl.  Sylv.  t.  252 ;  Brandis  For.  Fl.  370 ;  Talbot  Bomb.  List  161 ;  Trimen  Fl.  Oeyl.  iiL 
357.  Yero.  Nemili-cuictgUi  Tel.;  Maila,  mayila^  kadamanakkUf  Tarn.;  MyroU^ 
mairol,  balgay,  nauladi,  sampagc^pala^  Kan. ;  Banalgay,  Mar. ;  MayileUct^  Mai. ; 
Milla,  miyan-millaf  sapu-milla,  Cingh. 

A  large  tree.  Bark  \  in.  thick,  yellowish-grey,  fibrous.  Wood 
grey  with  a  tinge  of  olive-brown,  hard,  close-grained,  polishes  welL 
Annual  rings  distinctly  marked  by  a  belt  of  firmer  wood  on  the  outer 
edge.    Pores  small,  scanty.     MedvXLa/ry  rays  fine,  numerous,  wavy. 

South  and  Western  India  and  Ceylon. 

An  important  forest  tree  in  the  Deccan  Districts,  where  it  is  one  of  those  most  in 
demand,  and  where  in  forests  worked  under  the  permit  system,  it  is  usually  in  a  high 
class  among  the  reserved  trees.  Beddome  says  the  wood  is  much  in  use  for  building, 
construction  of  carts  and  other  purposes.  It  is  also  much  esteemed  in  Ceylon,  where 
it  occasionally  reaches  18  ft.  in  girth. 

The  following  are  the  results  of  the  mechanical  tests  made  by  Professor  W.  C. 
Unwin,  F.R.S.,  for  the  Imperial  Institute  {Imp.  Inst  Journ.,  vol.  v.,  May,  1899). 

Weight  per  cubic  foot 61  lbs. 

Besistance  to  shearing  along  the  fibres       .        .  1004  lbs.  per  square  inch. 

Crushing  stress 3*118  tons  per  square  inch. 

Coefficient  of  transverse  strength        .        .        .  6*588         „  „ 

Coefficient  of  elasticity 721*1         „  „ 

Growth  moderate,  8  to  9  rings  per  inch  of  radius.  Weight  50  to  53  lbs.  per 
cubic  foot  (South  Kanara  specimens);  49  and  56  lbs.  (Adrian  Mendis*  Ceylon 
specimens);  Skinner,  No.  145,  gives  63  lbs.  for  Kanara  specimens.  A.  Mendis 
gives  P  =  788,  Skinner  P  =  557.  Molesworth  in  "  Graphic  Diagrams  for  Strength 
of  Teak  Beams "  gives :  Weight  56  lbs.,  P  «=  722,  E  =  4700.  Bourdillon  gives 
W  =  60  lbs,,  P  =  784.    Foulkes  says  the  wood  is  esptcially  good  for  use  under  water. 

lbs. 

D  3933.    Ouddapah  Foreste  (^ggena)  . 66. 

W  724,  757.     South  Kanara  (Ohert^^ 63  and  50 

No8.  54  (56  lbs.)  and  78  (49lbB.),Ce7\oiiOo\l«»\:\vsi^^\^^\^^^VwA\^^V^^^ 
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8.  V.  UmonifoUa,  Wall. ;  Fl.  Br.  Tnd.  iv.  584 ;  Kurz  For.  Fl.  ii.  271. 

A  deciduous  tree.  Bark  greyish-white,  soft,  peeling  off  in  thin, 
somewhat  papery,  flakes.  Wood  grey,  moderately  hard.  Pores 
moderate-sized,  scanty,  sometimes  subdivided.  MeduUary  rays  fine, 
fairly  regular. 

£ng  and  dry  forests  in  Burma. 

Iba. 

B  5019.    Tharrawaddy  Division,  Burma 44 

4.  V.  canescens,  Kurz  For.  Fl.  ii.  270 ;  Fl.  Br.  Ind.  iv.  586. 

A  deciduous  tree.  Bark  greyish-white,  smooth.  Wood  light- 
brown,  soft,  even-grained.  Pores  moderate-sized,  scanty,  often 
subdivided.     MeduUary  rays  moderately  broad  to  broad,  regular. 

Assam ;  Burma,  in  dry  forests. 

lbs. 

B5023.    Tharrawaddy  Division,  Burma 42 

5.  V.  pubeseens,  Vahl. ;  Fl.  Br.  Ind.  iv.  585 ;  Bedd.  Fl.  Sylv.  clxxi. ;  Kurz  For. 
Fl.  ii.  271.  F.  arhorea^  Roxb.  Fl.  Ind.  iii.  73.  Vern.  Dhalasingha,  muria,  Uriya ; 
Nowli  eragu,  nemili  aduguy  bust,  Tel. ;  Myladi,  Tarn. ;  Kyetyo,  Burm. 

A  large  tree.     Wood  smooth,  reddish-brown  or  olive-brown,  very 

hard,  close-grained.     Annual  rings  marked  by  a  more  or  less  sharp 

line  and  by  a  broad  belt  of  firmer  wood  on  the  outer  edge.    Pores 

small  to  moderate-sized,  scanty,  uniformly  distributed.     Medullary 

rays  fine  and  very  fine,  numerous,  equidistant. 

Forests  of  Orissa,  the  Circars,  Deccan  and  Caroatic;  Burma  and  the  Andaman 
Islands,  in  upper  mixed  forests. 

This  is  a  fine  tree  with  apparently  a  better  timber  than  F.  altissima.  Growth 
moderate,  8  to  10  rings  per  cubic  foot.  Weight,  according  to  Brandis*  Burma  List  of 
1862,  No.  83,  45  lbs.,  but  his  specimen  weighs  51  lbs.;  the  specimens  examined 
average  54  lbs.    The  wood  is  durable  and  is  used  for  various  purposes  in  South  India. 

lbs. 

0  3550.    Khurdha  Forests,  Orissa  (Gamble) 52 

D  1058.     South  Arcot,  Madras  (Beddome) 51 

D1063.    Cuddapah  „  „  59 

B  1429.    Tharrawaddy,  Burma  (Brandis) 56 

B  2550.    Burma  (Brandis,  1862) 51 

6.  V.  pedunculariS,  Wall. ;  Fl.  Br.  Ind.  iv.  587.  F.  alata,  Roxb.  Fl.  Ind.  iii. 
72 ;  Kurz  For.  Fl.  ii.  272.  V.  alata,  Heyne ;  Gamble  Darj.  List  62.  Vern.  Osai, 
Ass. ;  Borunay  goda,  Ben^. ;  Mara  kata,  hhadur,  Sonthal ;  Dumraj,  Mai  Pahari ; 
Simyanga,  gua,  E61 ;  Krawru,  Magh ;  Hila  auwaX,  Cachar ;  Shelangri,  Gdro ;  Kyetyo, 
Burm. 

A  tree.  Bark  thick.  Wood  purplish-  or  reddish-grey,  hard, 
close-grained.  Annual  rings  distinctly  marked  by  a  white  line. 
Pores  small,  moderate-sized,  sometimes  filled  with  a  yellowish 
substance.    MeduUary  rays  fine,  very  numerous. 

Sub-Himalayan  tract  and  lower  hills  from  Nepal  eastwards,  Assam,  Khasia  Hills 
and  ChittagoDg ;  dry  forests  from  the  Bajmehal  Hills  through  Chota  Nagpore  to  Orissa 
and  the  Circars  as  far  south  as  the  Godavari ;  upper  mixed  and  tropical  forests  in 
Burma. 

This  tree,  var.  Bacburghiana,  has  leaves  with  winged  petioles  like  those  of  V. 
aliUsima  and  V.  aJata,  Heyne.  Growth  moderate,  6  to  8  rings  per  inch  of  radius. 
Weight  60  lbs.  per  cubic  foot.  Used  in  Cachar  for  posts  and  beams,  in  the  Gtixo  Hills 
for  sugar-cane  crushers. 

E    784.    Kdmrtip,  Assam  (G.  Mason) — 

R1393.    Chittagong  (Chester) ^ 

B1423.    Tiiarrawaddy,  Burma  (Brandis) ^ 
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7.  V.  leueoxylon,  Linn.  f. ;  Fl.  Br.  Ind.  iv.  587 ;  Roxb.  Fl.  Ind.  iii.  74 ;  Bedd. 
Fl.  Sylv.  clxxi.;  Brandis  For.  Fl.  370;  Talbot  Bomb.  List  162;  Trimen  Fl.  Ceyl.  iii. 
358.  V,  scUigna,  Roxb.  Fl.  lod.  iii.  75.  Vern.  Songarhi,  sherm^  Mar. ;  Luhif  konda 
vaviliy  nevorUdiy  Tel. ;  Sengeni,  senkani,  karril,  hola  nakiy  EaD. ;  Jinnekoi^  Koya ; 
Kcuiu-nochchi,  nir-nocJichi,  Tarn. ;  NShedda^  Gingh. 

A  tree.  Bark  grey,  smooth.  Wood  light  greyish-brown,  moderately 
hard.  Pores  moderate-sized,  often  subdivided,  evenly  distributed. 
MedvZlary  rays  moderately  broad,  regular,  with  a  silver-grain  of 
narrow  plates. 

Forest  regions  of  Western  and  Sontbem  India  and  Ceylon :  found  along  the  banks 
of  streams. 

A  conBpicuous  and  pretty  tree.  Beddome  says  the  wood  is  used  for  cart-wheels  and 
deserves  attention  for  furniture.  It  is  certainly  in  demand  in  the  Madras  Presidency 
as  a  useful  wood.  Beddome  gives  W  =:  42  lbs.,  which  is  probably  about  right,  the 
specimen  examined  is  from  a  young  tree. 

lb«. 

D5011.    Cuddapah  (H.  W.  Gaudoin) 38 

8.  V.  glabrata,  Br. ;  Fl.  Br.  Ind.  iv.  588.  F.  leueoxylon,  Linn.  f. ;  Kurz  For.  Fl. 
ii.  273.    Vera.  Goda^  hoima,  ashwaly  Beng.;  Tokra,  Magh;  Ihuksha,  Burm. 

A  deciduous  tree.  Wood  grey,  with  a  satiny  lustre,  moderately 
hard,  close-grained,  durable.  Annual  rings  marked  by  a  dark  line. 
Pores  small  to  moderate-sized,  scanty.  Medullary  rays  moderately 
broad,  forming  a  well-marked  silver-grain  on  a  radial  section. 

Assam,  Eastern  Bengal,  Chittagong  and  Burma,  both  in  mixed  and  savannah 
forests ;  Andaman  Islands. 

A  large  and  important  tree.  Growth  averaging  6  rings  per  inch  of  radius.  The 
following  experiments  have  been  made  with  the  wood:— « 

Weight 

in  lbs.         p. 

1831,  Kyd,  with  Assam  wood,  bars  2'  X  1"  X  1"       .        .        .40        337 
1864,  Brandis  with  Burma  wood,  bars  3'  x  1"  x  1"  .  .39        763 

1864,  Brandis  with  Burma  wood,  bars  2'  x  1"  x  1"  .        .        .39        508 

Brandis  in  Burma  List,  No.  84,  gives  W  =  42  lbs.,  but  his  specimen  now  weighs 

40  lbs. ;  other  specimens  vary  from  36  to  45  lbs. ;  40  lbs.  may  be  adopted  as  an  average. 

The  wood  is  used  for  cart-wheels,  and  deserves  attention  for  furniture  and  other 

purposes.    Col.  Ford  says  the  fruit  is  eaten  by  Burmese  in  the  Andamans,  and  that 

the  bark  and  root  are  used  medicinally. 

lbs. 
£  1392.    Chittagong  (Chester) 45 

B    330.    Burma  (1867) 40 

B2549.        „      (Brandis,  (1862)  .        . 40 

B2711.    Tavoy  (Wallich,  1828) 36 

B  2218.    Andaman  Islands  (Col.  Ford,  1866) 44 

9.  V.  Agnus-eastUS,  Linn. ;  Brandis  For.  Fl.  370.    Vern.  Mehrwan,  Bal. 

A  large  shrub  or  small  tree.  Ba/rh  dark  brown,  rough,  deeply 
fissured  vertically.  Wood  dark  brown,  hard,  close-grained.  Annual 
rings  marked  by  a  continuous  line  of  pores  in  the  spring  wood ;  jnyrea 
in  the  rest  of  the  wood  similar,  scattered,  often  in  short  radial  strings. 
Medvllary  rays  very  fine,  numerous,  regular. 

Afghanistan  and  Baluchistan,  eastward  to  Europe. 

Lace  mentions  this  as  one  of  the  chief  shrubs  characteristic  of  dry  watercourses 
in  the  Hamai  Yalley,  where  it  is  gregarious,  up  to  4500  ft.  It  seems  to  have  an 
excellent  wood. 

Algeria — Kew  Museum  (Col.  Playfair). 
NordJinger's  Sections,  vol.  7. 


VEBBENACKfi  543 

7.  CLERODENDRON,  Linn. 

About  15  species,  erect  or  straggling  shrubs  or  small  trees,  mostly  with  showy 
flowers.  C.  inerme,  Gaertn. ;  Fl.  Br.  Ind.  iv.  589 ;  Roxb.  Fl.  Ind.  iii.  58 ;  Bedd.  Fl. 
Sylv.  clxxiv. ;  Brandis  For.  Fl.  363 ;  Kurz  For.  Fl.  ii.  266 ;  Talbot  Bomb.  List  162 ; 
Trimen  Fl.  Ceyl.  iii.  359 ;  Vern.  Ban-jainat,  batraj\  Beng. ;  Peaung,  pisangi,  Tel. ; 
Finchilf  pinari,  Tam. ;  Wal-^renda,  Gingh.,  is  an  evergreen  shrub  with  white  flowers, 
common  in  tidal  forests  on  the  coasts  of  India,  Burma  and  Ceylon,  and  often  planted 
as  a  hedge  in  gardens  in  the  Coast  Districts.  C,  nutans,  WalL  ;  Fl.  Br.  Ind.  iv.  591 ; 
Brandis  For.  Fl.  364 ;  Kurz  For.  Fl.  ii.  267  ;  Gamble  Darj.  List  62 ;  Vern.  Baichua, 
Nep. ;  Tongsor,  Lepcha ;  Nyanpadu,  Burm.,  is  a  white-flowered  shrub  of  evergreen 
forests  in  Northern  and  Eastern  Bengal  and  Burma,  sometimes  cultivated  in  gardens. 
C.  serratum,  Spreng.;  Fl.  Br.  Ind.  iv.  692;  Brandis  For.  Fl.  364;  Kurz  For.  Fl.  iL 
267 ;  Gamble  Darj.  List  62 ;  Talbot  Bomb.  List  162 ;  Trimen  Fl.  Ceyl.  iii.  360 
( Volkameria  serraia,  Bozb.  Fl.  Ind.  iii.  62) ;  Vern.  Barangi,  Hind. ;  Banhahri, 
Jaunsar ;  Chua,  Nep. ;  Yi,  Lepcha ;  Manno,  Kumaon ;  Makamav/na,  Garhwal ;  Vator- 
madakki,  Tam.;  Ken-henda,  Cingh. ;  Begyo,  Burm.,  is  a  shrub,  usually  herbaceous, 
but  occasionally  woody,  with  blue  handsome  flowers,  common  in  the  Lower  Himalaya, 
and  thence  almost  throughout  India  and  Burma  and  Ceylon.  (7.  venosum,  Wall. ;  Fl. 
Br.  Ind.  iv.  592  ( Volkameria  farinosa,  Roxb.  Fl.  Ind.  iii.  64) ;  Vern.  TaUuser,  Sylhet, 
is  a  large  shrub  or  small  tree  with  well-marked  trunk,  of  the  Elhada  HUls,  at  4000  ft. 
C.  hracteatumj  Wall. ;  Fl.  Br.  Ind.  iv.  693 ;  Gamble  Daq.  List  62 ;  Vern.  ChitUy  Nep. ; 
Kadungnyok,  Lepcha,  is  a  large  shrub  or  small  tree  with  white  flowers,  found  in  the 
Eastern  Himalaya  at  2-5000  ft.,  also  in  Assam  and  the  Khasia  HUls,  chiefly  in  old 
cultivated  lands.  C.  squamatum,  Vahl. ;  Fl.  Br.  Ind.  iv.  593 ;  Gamble  Darj.  List  62 ; 
Vern.  Chitu,  Nep. ;  Eotdhip,  Lepcha,  is  a  beautiful  scarlet-flowered  shrub  of  the  forest 
undergrowth  in  the  Eastern  Himalaya,  Khasia  Hills  and  Sylhet,  often  cultivated. 
The  natives  of  the  hills  are  fond  of  the  flowers  and  frequently  gather  and  wear  them 
in  their  turbans.  G.  infortunatum,  Gaertn. ;  Fl.  Br.  Ind.  iv,  594 ;  Bedd.  Fl.  Sylv. 
clxxiii. ;  Brandis  For.  Fl.  362 ;  Kurz  For.  Fl.  ii.  267 ;  Gamble  Darj.  List  62 ;  Talbot 
Bomb.  List  162;  Trimen  Fl.  Ceyl.  iii.  361  (Volkameria  in/ortunata,  Roxb.  Fl.  Ind. 
iii.  69) ;  Vern.  Fasvik,  Kashmir ;  Bhd/nty  hhat,  Hind. ;  Karu,  Dehra  Ddn ;  Bhodelu, 
Kumaon ;  BJuxIera,  Garhwal ;  ChitUy  Nep. ;  Kadung,  Lepcha ;  LakuncLh,  Mechi ; 
Bania,  Uriya ;  Kula  marsdl,  K61 ;  Fapa,  Reddi ;  Ka-aunggyi,  Burm. ;  Gas-pinna, 
Cingh.,  is  one  of  the  commonest  shrubs  in  the  plains  and  lower  hills  all  over  India, 
Burma  and  Ceylon.  It  is  very  common  in  the  underwood  of  Sdl  forests;  in  open 
places  in  mixed  forests ;  in  old  cultivated  lands ;  imder  isolated  large  trees,  such  as 
the  mango,  banyan  and  pipal ;  in  mango  and  other  topes ;  and  about  villages ;  and  in 
some  places  becomes  a  small  tree  with  a  distinct  stem.  The  flowers  are  pinkish- 
white  in  large  ternuDal  panicles.  C.  Siphonanthus,  Br. ;  Fl.  Br.  Ind.  iv.  595 ;  Brandis 
For.  Fl.  364 ;  Gamble  Darj.  List  62 ;  Talbot  Bomb.  List  163  (Siphonanthus  indica, 
Linn. ;  Roxb.  Fl.  Ind.  iii.  67) ;  Vern.  Barangi,  Hind. ;  Chingdri,  Dehra  Ddn ; 
Bamunhatti,  Beng. ;  Ngayanpadu,  Burm.,  is  a  shrub  of  grass  lands  in  most  parts  of 
India,  conspicuous  for  its  very  long-tubed  white  flowers  and  red  persistent  calyx 
Hurrounding  bluish-green  drupes.  Heinig  says  it  is  cut  for  firewood  in  the  Sundarbans. 
C,  fmgrans,  Vent.,  is  a  cultivated  shrub  with  very  sweet-scented,  double,  pinkish- 
white  flowers,  common  in  gardens  and  often  found  run  wild. 

1.  C.  phlomoides,  Linn.  f. ;  Fl.  Br.  Ind.  iv.  690 ;  Roxb.  Fl.  Ind.  iii.  57 ;  Bedd 
Fl.  Sylv.  clxxiv.;  Brandis  For.  Fl.  363;   Talbot  Bomb.  List  162.      C.  Bhlomidis, 
Trimen  Fl.  Ceyl.  iii.  360.    Vern.  Urni,  Hind. ;  Irun,  ami,  Guz. ;  Vatamadakki,  Tam. ; 
Telaki,  Tel;  Takal,  BertLV. 

A  large  shrub.     Bark  light  brown,  thin,  smooth.     Wood  grey, 

hard,  close-grained,  annual  rings  faintly  visible.    Pores  small,  in  short 

radial  lines  of   1   to  4,  chiefly  in  spring   wood.     Medvllary  rays 

numerous,  fine,  distinct. 

Throughout  India,  in  dry  regions,  also  Ceylon. 

A  common  plant  in  hedges,  scarce  in  the  forests.    Flowers  white  or  pink. 

D  4329.    Kondavid,  Eistna  (Gamble). 

2.  C.  Colebrookianuin,  Walp.;  Fl.  Br.  Ind.  W.  V¥t\  Qt^o^V^  T>^n- ^^^^  ^'^' 
Vem.  Kadungbi,  Lepcha, 
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A  small  evergreen  tree.  Bark  silver-grey.  Wood  grey,  soft. 
Pores  large  and  moderate-sized,  often  subdivided,  the  large  pores 
arranged  in  interrupted  concentric  lines,  and  all  poi*es,  especially  the 
smaller  ones,  joined  by  irregular  concentric  bwds  of  soft  tissue. 
Medullary  rays  moderately  broad  and  fine,  irregularly  distributed. 

Sikkim  and  Kliasia  Hills,  1-6000  ft. ;  Burma  (scarce)  but  extendiDg  north  to 
Myitkyina. 

A  plant  of  second-growth  forest,  in  fellings,  clearings  and  old  cultivated  lands. 
The  whole  plant  has  a  strong  disagreeable  smell;  the  young  leaves  are  eaten  by 
Lepchas.    The  flowers  are  white  and  the  berries  turquoise-blue. 

lbs. 

E  2401.    Tukdah  Forest,  Darjeeling,  5000  ft  (Gamble)         ...    29 

8.  HOLMSKIOLDIA,  Retz. 

U  H.  sanguinea,  Betz ;  Fl.  Br.  Ind.  iv.  596 ;  Brandis  For  Fl.  370 ;  Kurz  For. 
Fl.  ii.  256 ;  Ghimble  Darj.  List  62.  Ecutingia  cocdnea^  Konig ;  Bozb.  Fl.  Ind.  iii.  65. 
Yem.  i?«7Aotf Z,  Dehra  Dtin ;  ^i^^^oZta,  Kumaon;  iSorpa^ia,  Nep. ;  /Stve^foc^n,  Lepcha. 

A  large  straggling  shrub.  Ba/rk  reddish-brown,  rough,  with  short 
horizontal  fissures  and  few  vertical  bands.  Wood  light  red,  moderately 
hard.  Pores  large  and  numerous  in  spring  wood,  small  and  more 
scanty  in  the  rest,  often  much  subdivided,  enclosed  in  tissue  of  pale 
colour  and  loose  texture,  the  lfiu*ge  pores  prominent  on  a  vertical 
section.  Medullary  rays  fine,  numerous,  giving  a  silver-grain  of 
narrow  reddish  plates. 

Sub-Himalayan  tract  and  lower  hills  from  the  Sutlej  eastwards,  rising  to  4000  ft. ; 
dry  hills  of  Prome  in  Burma :  often  cultivated. 

A  very  coDspicuous  plant  with  red  flowers  and  large  red  funnel-like  permstent 
calyx.    It  is  common  in  ravines  and  on  the  banks  of  streams. 

lbs. 

H4457.    Malkot,  Dehra  Ddn,  3000  ft.  (Gamble) 43 

Tbibe  III.    CABTOPTERIDEJ!. 

9.  CARYOPTERIS,  Bunge. 

Three  species,  erect  or  straggling  shrubs.  C.  grata,  Benth.,  is  found  in  the 
Himalaya  from  the  Sutlej  to  Nepal,  up  to  5000  ft. ;  and  C  paniculata,  Clarke,  in  the 
Darjeeling  lower  bills  at  a  similar  elevation,  but  both  are  scarce  plants. 

1.  C.  Wallichlana,  Schauer ;  Fl.  Br.  Ind.  iv.  697  ;  Brandis  For.  Fl.  370 ;  Ganible 
Darj.  List  63.  Yem.  Chingdri,  kami,  Dehra  Ddn ;  Moni,  mohdnif  Kumaon ;  Shechin, 
Nep. ;  Malet,  Lepcha. 

A  large  shrub.     Bark  thin,  grey,  papery,  peeling  off  in  vertical 

strips.     Wood  yellowish-  or  pinkish-grey,  moderately  hard,  with  the 

scent  of  cherry  wood.    Pores  small,  often  in  groups,  the   groups 

arranged  more  or  less  concentrically.    MedvJlary  rays  moderately 

broad,  showing  a  silver-grain  of  broadish  plates. 

Outer  Himalaya,  from  the  Indus  to  Bhutan,  ascending  to  5000  ft. 

A  common  and  conspicuous  lilac-flowered  shrub  with  a  nice  wood.    G-rowth  rapid, 

5  rings  per  inch  of  radius. 

lbs. 

0  4408.    Dehra  Dtin,  2000  ft.  (Gamble) 50 

E  2402.    Chunbati,  Darjeeling,  2000  ft.  (Gamble) 44 

E3668.    Rinkinpting,  Darjeeling,  3000  ft.    „ — 

10.  GLOSSOCARYA,  Wall.  Two  species.  G.  acandens,  Trimen  Fl.  Ceyl.  iii. 
362,  t.  72  (G.  Linnasi,  Benth. ;  Fl.  Bt.  Ind.  W.  5^8), \a  "  a  beautiful  climber  over  large 
*  trees  which  it  covers  with  masses  oi  YAoaaom,  WX.  ^''g«i>t^^  ^1  ^wiVa^^  «.  bush** 
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(Trimen).  It  is  endemic  in  the  dry  region  of  Ceylon.  (?.  mollis,  WAll. ;  Fl.  Br. 
Ind.  iy.  598;  Knrz  For.  Fl.  ii.  257,  is  a  sc&ndent  shrub  with  qu»lrangular  stems, 
found  in  Tenasserim. 

11.  HYMENOPYRAMIS,  Wall.  ff.  hrachiata,  Wall ;  Fl.  Br.  Ind.  iv.  598 ;  Kurz 
For.  Fl.  ii.  258 ;  Vem.  Chintheletneve,  Burm.,  is  a  large  deciduous  scandent  shrub  of 
the  dry  forests  of  Prome  in  Burma. 

Tribe  IY.    SYMPHORBMEJ!. 
12.  SYMPHOREMA,  Roxb. 

Two  species. 

1.  S.  involucratum,  Roxb.  FL  Ind.  ii.  262 ;  Fl.  Br.  Ind.  iv.  599 ;  Talbot  Bomb. 
List  163 ;  Trimen  Fl.  Oeyl.  iii.  363.    Vem.  Thamaka,  nwhxii,  Burm. 

A  climbing  shrub.      Bcurk    thick,  grey,  corky,  deeply  fissured 

vertically.     Wood  white,  soft,  porous.     Pores  large,  often  subdivided, 

in  wedges  between  the  few  moderately-broad  mediMary  rays. 

Hills  of  the  Western  Ghdts  from  the  Eonkan  southwards ;  Ceylon ;  Monghyr  Hills 
in  Behar. 

W  4262.    Nilgiri  Hills,  4000  ft  (Gamble). 

2.  S,  polyandrum,  Wight ;  Fl.  Br.  Ind.  iv.  599 ;  Talbot  Bomb.  List  163. 

A  climbing  deciduous  shrub.  Bark  grey,  shining,  vertically 
pleated,  covered  with  small  round  lenticela  Wood  grey,  soft.  Pores 
moderate- sized,  rather  scanty,  between  the  fine  med/uUa/ry  rays. 

Hills  of  the  South  Deccan,  in  dry  ravines. 

D  3871.    Horsleykonda,  Cuddapah,  3000  ft.  (Gamble). 

13.  SPHENODESMA,  Jack.  Six  species, scandent  shrubs.  S.  unguiculata,  Schauer ; 
Fl.  Br.  Ind.  iv.  601  {Symphorema  unguiculatum,  Kurz  For.  Fl.  ii.  255);  Vern. 
Kanw^,  Burm.,  is  a  large  deciduous  climbing  shrub  of  the  Khasia  Hills,  Eastern 
Bengal,  Burma  and  the  Andaman  Islands,  and  is  the  one  of  most  interest. 

14  CONGEA,  Roxb. 

Four  species,  climbing  shrubs.  C.  vestita.  Griff,  and  C.  velutina,  Wight  are  both 
large  species  of  Tenasserim ;  and  C.  viUosOj  Wight ;  Fl.  Br.  Ind.  iv.  603  (Eoscoea  villosOy 
Roxb.  Fl.  Ind.  iii.  56),  is  found  also  in  Pegu  and  is  common  about  Rangoon. 

1.  C.  tomentosa,  Roxb. ;  Fl.  Br.  Ind.  iv.  603 ;  Kurz  For.  Fl.  ii.  256.  Boscoea 
tomentosa,  Roxb.  Fl.  Ind.  iii.  57.  Vem.  Kayaw,  kanamaung,  nwezat^  thamahanwe, 
Burm. 

A  large  climbing  shrub.  Bark  dark  brown,  much  fluted,  rough. 
Wood  in  an  irregular  central  ring,  succeeded  by  a  layer  of  bast-tissue, 
then  by  rounded  patches  of  wood-tissue  and  more  bast  layers  following, 
and  so  on.  Pores  large,  in  lines  between  the  moderately  broad  to 
broad  medullary  rays.     Pores  conspicuous  on  vertical  sections. 

Forests  of  Chittagong  and  Burma. 

A  beautiful  climber  with  lilac-coloured  bracts.  The  specimens  have  come  under 
the  name  C.  tomentosa,  under  which,  apparently,  Kurz  places  both  of  Roxbar<;h's 
species ;  so  I  have  described  them  under  that  name,  but  I  am  inclined  to  think  they 
really  belong  to  C.  villosa,  which  is  the  more  common  kind  in  Pegu.  The  var.  azurea, 
Clarke,  is  often  cultivated  in  India. 

B  5028.    Tharrawaddy  Division,  Burma — 

BS047.    Bassein  „  „  *A: 
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Tube  Y.    AVICENNIEJ!. 
15.  AVICENNIA,  Linn. 

1.  A.  officinalis,  Linn. ;  Fl.  Br.  Ind.  iv.  604 ;  Bedd.  Fl.  Sylv.  clxxiv. ;  Brandis  For. 
Fl.  371 ;  Kurz  For.  Fl.  ii.  275 ;  Talbot  Bomb.  List  163 ;  Trimen  Fl.  Ceyl.  iiL  363. 
A,  Uymentosa,  Jaca. ;  Roxb.  Fl.  Ind.  iii.  88 ;  Kurz  For.  FL  ii.  276.  Vern.  Bani^  haen, 
Beng. ;  Mada,  Tel. ;  2  vars.  Venkandafif  karungandan.  Tarn,  in  S.  Arcot ;  3  vars. 
NaUa-,  tella-  and  gumda-^madat  Tel.  in  Kistna ;  Tham^,  Burm. 

A  shrub  or  small  ta'ee.  Ba/rk  greyish-brown,  thin.  Wood  brown 
or  grey,  hard,  in  alternate  layers  of  pore-bearing  tissue  and  loose 
large-celled  tissue  without  pores :  the  former  layer  shows  the  large 
moderate-sized  or  small  pores  in  radial  strings  of  1  to  5  between  the 
fine  short  medvUary  rays ;  the  latter  is  much  narrower  and  darker, 
forming  belts  which  occasionally  join  each  other,  so  that  the  layers 
are  clearly  not  annual  growths. 

Salt  roarshes,  coast  and  tidal  forests  of  India,  Banna,  and  the  Andaman  and 
Nicobar  Islands. 

One  of  the  most  common  of  the  so-called  ''  Mangroves "  with  a  wood  of  very 
peculiar  structure.  On  the  question  of  the  layers  corresponding  to  periodical  growths 
see  "  Ind.  Fore^r,"  xix.  104 ;  xxlii.  324,  413 ;  and  xxiv.  58.  Mr.  A.  W.  Lushin^n 
considered  the  layers  due  to  the  alternation  of  spring  and  neap  tides.  More  investiga- 
tion of  the  subject  is  badly  needed.  This  tree,  like  other  mangroves,  has  the  property 
of  seoding  out  very  numerous  leafless  blind  root-suckers  which  are  believed  to  assist  in 
respiration  in  the  same  way  as  lenticels  do.  Weight  40  to  58  lbs.  per  cubic  foot. 
The  wood  is  very  brittle,  and  used  only  for  firewood.  Col.  Ford  says  it  is  wed  for 
mills  for  husking  paddy,  rice-pounders,  and  oil-mills  in  the  Andamans. 

lbs. 

E    398.    Sundarbans  (Richardson) 58 

.58 

• 

50  brown  colour. 
.    41  grey 


B  2284.    Andaman  Islands  (Col.  Ford,  1866)  . 

D  4326.    Tummalapenta,  Nellore  (Brougham) 

D  4108.\  Q    *  ,^  .  rw'^}A^A^^\  5  smooth  bark  var. 
D  4109.1  ^-  ^'^^^  (Wooldndge)  |        j, 

Nordlinger's  Sections,  vol.  3  (Tab.  XI.  6). 


Order  LXXXIII.    LABIATiE. 

An  Order  containing  chiefly  more  or  less  aromatic  herbaceous  plants,  many  of  which, 
like  the  thyme,  mint^  sage,  marjoram,  and  the  *'  tiUsi "  plant,  are  well  known ;  and 
among  woody  plants  only  a  few  shrubs  or  small  trees  (Leucosceptrum).  There  are 
about  eight  Indian  genera  with  woody  species  belongiog  to  five  Tribes : — 

Tribe   I.  Ocimoide® Plectranthus. 

„      n.  SatureineaB Colebrookia,  Elsholtzia. 

,,     III.  MonardesB Meriandra. 

„     IV.  StachydesB Colquhounia,  Roy  lea,  Leucas. 

„       Y.  AjugoidesB Leucosceptrum. 

The  Rosemary  (Eoamarinus  officinalis^  Linn.),  a  shrub  of  the  Mediterranean  re^on, 
is  sometimes  cultivated  in  hill  gardens. 

Wood  light-coloured,  hard.    Pores  small  or  very  small,  generally 
in  groups.    Medullary  rays  moderately  broad,  distant. 

1.  PLECTRANTHUS,  L'Her. 

1.  P.  PUgOSUS,  Wall. ;  Fl.  Br.  Ind.  iv.  620.  Vern.  Khimngere,  Trans-Indus ;  Itsit, 
Salt  Range ;  Bui,  Jhelum ;  Solei,  Kashmir ;  Fitimar,  chiigu,  Chenab ;  Kot,  siringriy 
Ravi;  Peky  roshang,  chichrif  SuUej  •,  ChicMi,  Jawnear. 

A  small  shrub  with  brown  bark.    Wood  gce^,>aax^,    Pcyre%  ^\aail 
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and  very  small.     MedvUary  rays  moderately  broad.    Annual  rings 
marked  by  a  narrow  belt  of  more  numerous  pores. 

Common  on  dry  hillsides  and  rocks  in  the  West  Himalaya  at  S-*8000  ft. ;  Mount 
Abu  in  Marwar. 

H.  2840.    Simla,  7000  ft.  (Gamble). 

2.  COLEBROOKIA,  Sm. 

1.  C.  oppositifolia,  Sm. ;  Fl.  Br.  Ind.  iv.  642 ;  Kurz  For.  Fl.  ii.  277 ;  Gamble 
Darj.  List  63 ;  Talbot  Bomb.  List  164.  C.  temifolia,  Roxb.  Fl.  Ind.  iii.  25.  Vem. 
Shakardana,  Trans-Indus ;  Phis  hekkar.  Salt  Bange ;  Duss,  sampni,  Jhelum ;  Sudliy 
Ghenab;  Buss,  Bavi;  Briali,  basuiif  Beas;  Barmera,  Sntlej;  Binda,  Garhwal; 
Lubriy  hamhher,  Jaunsar ;  Dulihat,  Eumaon ;  Dosul,  Nep. ;  Dussarika  jha/r^  hhamini, 
Mar. ;  Merota^  darigopa,  Khond. 

A  shrub  with  irregularly  indented  stem.  Bark  grey,  rather  corky. 
Wood  greyish-white,  moderately  hard,  close-grained.  Pores  smaU, 
scanty,  often  in  pairs.  MedvUary  rays  moderately  broad ;  the  dis- 
tance between  the  rays  several  times  larger  than  the  diameter  of  the 
pores. 

Lower  Himalaya  and  sub-Himalayan  tract  from  the  Indus  to  Bhutan  at  1-4000  ft. ; 
Centra],  Southern  and  Western  India  in  valleys  and  ravines ;  Upper  Burma,  Kachin 
Hills,  Shan  Hills  and  Tenasserim. 

A  common  shrub,  conspicuous  When  in  flower  and  fruit.    The  wood  is  used  for 

gunpowder  charcoal  and  the  leaves  applied  to  wounds  and  sores  (Stewart). 

lbs. 
H3046.  Kumharsen,  Sutlej  Valley,  2500  ft.  (Gamble) .  ...  46 
0  4668.    Dehra  Ddn,  2500  ft.  (Gamble) 48 

3.  ELSHOLTZIA,  Willd. 

1.  E.  polystachya,  Benth. ;  Fl.  Br.  Ind.  iv.  643.  Vem.  BangchaH,  mehndi, 
Jhelum  ;  Oarudar,  tappaddar^  Chenab ;  Diissj  Bavi ;  Bothi,  Sutlej ;  Fathoi,  potha, 
Jaunsar;  Bhangria,  Kumaon. 

A  deciduous  shrub.  Bark  grey,  fibrous,  peeling  off  in  thin,  longi- 
tudinal strips.  Wood  grey,  moderately  hard.  Anmuil  rings  dis- 
tinctly marked  by  a  belt  of  numerous  and  larger  pores  in  the  spring 
wood ;  in  the  rest  of  the  wood  pores  small,  scanty.  MedvUary  rays 
moderately  broad,  distant. 

Western  Himalaya,  from  the  Jhelum  eastwards,  and  the  Khasia  Hills,  at  6-10,000  ft. 

Growth  slow,  15  rings  per  inch  of  radius.  Common  in  forest  undergrowth,  growing 
often  to  10  or  12  ft.  high,  also  more  or  less  gregarious  on  hillsides,  in  company  with 
Indigofera,  Desmodium,  etc.,  and  useful  in  giving  protection  to  seedlings  of  deodar  and 
blue  pine. 

A  good  wood,  but  the  stems  split  and  warp  very  badly  in  seasoning,  and  the  size  is 
not  sufficiently  large  for  it  to  be  of  use  except  for  small  fuel. 

lbs. 

H  2841,  2936.    Mahasu,  Simla,  7000  ft.  (Gamble)  ....    42 

H  4783.    Jaunsar  Forests,  W.  Himalaya,  7000  ft.  (Gamble)  .        .        .    36 

4.  MERIANDRA,  Benth. 

M,  hengalensis,  Benth.,  is  sometimes  cultivated  in  Indian  gardens  as  a  substitute 
for  sage. 

1.  M.  StroblUfera,  Benth. ;  Fl.  Br.  Ind.  iv.  652. 

A  small  shrub  with  grey  hark.     Wood  white,  hard.    Pores  small 
and  very  small.     MedvUary  rays  fine,  numerous.     Annual  rings 
marked  by  an  interrupted  line  of  larger  pores  on.  th^  \xmet  ^i^<i,«s\.^ 
a  narrow  belt  of  firmer  wood  on  the  outer  edgo  oi  eo^  T«vg^. 

West  Himalaya,  about  6000  ft.,  from  Simla  to  Kumaoa. 
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The  leaves  ard  very  aromatic,  having  the  soent  of  sage ;  they  are  distinguished  from 
those  of  Elsholtzia  polystachya  by  being  sagittate.  The  shrub  is  chiefly  found  on  dry 
rocks,  especially  limestone. 

H  2839.    Simla,  6500  ft.  (Gamble). 

5.  COLQUHOUNIA,  Wall.  Four  species  are  described  in  the  "  Fl.  Br.  Ind.,"  but 
Hooker  expresses  himself  as  unable  properly  to  distinguish  the  first  three  ;  the  fourth, 
C.  tenuiflora^  Hook,  f.,  of  Burma,  being  quite  distinct.  C.  coccinea.  Wall,  and  C. 
vestitOf  Wall. ;  Fl.  Br.  Ind.  iv.  674,  are  shrubs  of  the  Himalaya  from  Kunuu>n  to 
Sikkim  at  6-9000  ft.,  the  latter  extending  to  the  Ehasia  Hills.  C,  eUgans^  WalL  ;  Fl. 
Br.  Ind.  iv.  674 ;  Kurz  For.  Fl.  ii.  278,  is  a  scandent  or  semi-scandent  shrub  of  the 
damp  hill  forests  of  Martaban,  and  the  Shan  Hills  of  Burma.  Ck)llett  says,  **  In  the 
*  Shan  Hills  it  is  certainly  erect.  It  is  very  common  all  over  the  Shan  plateaux.  It 
'  attains  a  height  of  8  to  10  ft." 

6.  ROYLEA,WaU. 

1.  R.  elegans»  Wall. ;  Fl.  Br.  Ind.  iv.  679.  Vem.  Kaur,  kauri,  Pb. ;  Karanai^ 
Jaunsar ;  Titpdti,  Kumaon  ;  Fatkarru,  Hind. 

A  shrub.     Bark  grey.     Wood  white,  hard.     Pores  small  aoid  very 

small,  in  groups  and  short  tails.     MedvUary  rays  moderately  broad, 

unequally  distributed. 

West  Himalaya,  from  the  Ravi  to  Nepal,  up  to  3000  ft. 
A  handsome  shrub,  more  or  less  gregarious  on  dry  hillsides. 

Ibt. 
H  3045.    Kumharsen,  Sutlej  Valley,  4000  ft.  (Gamble)         .        .         .62 

7.  LEUCAS,  Br. 

A  large  genus  of  rather  conspicuous  herbs  and  undershrubs,  only  one  of  which 
reaches  any  size.    They  are  characteristic  plants  of  the  Deccan  and  hills  of  S.  India. 

1.  L.  lancesefolia,  Desf. ;  Fl.  Br.  Ind.  iv.  685. 

A  large  shrub.  Bark  thin,  grey,  with  oblique  raised  lines.  Wood 
light  brown,  moderately  hard.  Pores  small,  in  groups  or  short  radial 
lines.    MedvUary  rays  fine,  short. 

Nilgiri  HUls  at  6-8000  ft. 

A  common  shrub  in  the  '*  sholas  "  and  often  more  or  less  gregarious.  It  prefers  the 
outskirts  and  open  places  rather  than  the  shade. 

W  3811.    Ootacamund,  7000  ft.  (Gamble). 

8.  LEUCOSCEPTRUM,  Sm. 

1.  L.  canum,  Sm. ;  Fl.  Br.  Ind.  iv.  699 ;  Gamble  Darj.  List  63.  Vern.  Matsola, 
gurupiSy  Nep. ;  Chung,  Lepcha. 

A  small  evergreen  tree.  Bark  yellowish-brown,  thin,  corky. 
Wood  yellowish-white,  moderately  hard,  close-  and  even-grained, 
smooth,  but  warps  badly.  Pores  small,  scanty,  subdivided  and  in 
small  groups,  which  have  a  faint  general  concentric  arrangement 
Medullary  rays  moderately  broad,  rather  distant,  showing  a  shining 
silver-grain.     Annual  rings  indistinctly  marked. 

Himalaya  from  Kumaon  to  Bhutan  at  2-8000  ft. ;  Khasia  Hills,  4-6000  ft. ;  Shan 
Hills  plateau  at  4000  ft. ;  also  Ruby  Mines  District  and  Eachin  Hills. 

Growth  rapid,  3  to  6  rings  per  inch  of  radius.  Weight  38  to  41  lbs.  per  cubic  foot. 
A  common  tree  in  second-growth  forests  in  the  Sikkim  Hills,  and  easily  recognized  by 
its  greyish  foliage  and  long  erect  spikes  of  dirty-white  flowers  with  long-ezaerted 
stamens.    Its  wood  is  a  fair  fuel.    It  coppices  well  and  strikes  easily  from  cuttings. 

lbs. 
E2411.     Rangbtil,  Darjeelms,  70CMi  it.  (QtwaU^^ 41 

E3376.     Darjeeling,  6500  it.  (QamVAft) .        .  •       .       .       .   '^ 
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Series  V.     APETALiE. 
Order  LXXXIV.    NTCTAGINEiE. 

One  indigeDOUS  genus,  Pisonis,  and  one,  BougainvillsBa,  introduced  from  South 
America  and  cultivated  in  gardens  everywhere  in  the  plains. 

1.  PISONIA,  Linn. 

Three  species.  P.  alba.  Span. ;  Fl.  Br.  Ind.  iv.  711 ;  Kurz  For.  Fl.  ii.  279,  is  an 
evergreen  tree  of  the  beach  forests  of  the  Andaman  Islands,  cultivated  in  gardens  in 
coast  towns  in  India  as  in  Calcutta,  Madras,  Colombo,  etc.  It  is  known  as  the  **  Tree 
Lettuce,"  and  Wight  says  ''  it  somewhat  resembles  the  lettuce  in  taste,  but  is  but  an 
*  indifferent  substitute."  The  leaves  are  pale  green,  those  at  the  ends  of  the  branches 
often  nearly  white.  P.  exceha,  61. ;  Fl.  m.  Ind.  iv.  711  (P.  umMliferat  Seem. ;  Eurs 
For.  Fl.  ii.  289),  is  also  a  tree  of  the  coast  forests  of  the  Andamans,  more  common  in 
the  wild  state  than  P.  alba, 

1.  P.  aculeata,  Linn. ;  Fl.  Br.  Ind.  iv.  711 ;  Roxb.  PI.  Ind.  ii.  217 ;  Kurz  For.  Fl. 
ii.  279 ;  Bedd.  Fl.  Sylv.  clxxv. ;  Talbot  Bomb.  List  164 ;  Trimen  PL  CeyL  iii.  391. 
Vem.  ffati-ankuaa^  Uriya. 

A  large  thorny  climbing  shrub.  Bark  light  brown,  thin.  Wood 
light  brown,  soft,  of  peculiar  structure.  Pores  regularly  arranged, 
very  large,  single  or  subdivided,  in  crescent-shaped  groups,  with 
2  or  3  moderate-sized  pores  radially  arranged  on  the  inside  of  each. 
Medtdlary  rays  very  fine,  very  numerous :  they  often  pass  through 
and  subdivide  the  pores. 

Coast  jungles  on  both  sides  of  the  Peninsula  from  the  Konkan  on  the  West  and 
Orissa  on  the  east  southwards ;  coast  of  Burma ;  Ceylon. 

A  very  troublesome  thorny  plant,  chiefly  of  dry  evergreen  coast  forests,  also  found 
among  bushes  in  open  lands  and  in  hedges.    A  good  hedge  plant  green  or  dry. 

C  3507.    Khurdha  Forests,  Orissa  (Gamble). 
D  4322.     Striharikota,  Nellore  „ 

2.  BOUGAINVILLiEA,  Commers. 

1.  B.  spectabilis,  Willd. 

A  large  climbing  thorny  shrub.  Bark  brown.  Wood  yellow, 
hard.  Pores  moderate-sized  to  large  in  patches  of  a  few  radially  or 
slightly  obliquely  disposed,  the  patches  distant  Medtdlary  rays  fine, 
short,  numerous.  Faint  concentric,  wavy,  bands  of  loose  texture  (large 
wood-cells)  regular,  but  often  anastomozing. 

Introduced  from  South  America;  cultivated  in  gardens  throughout  the  Indian 
plains. 

A  very  showy  plant,  with  large  pink  or  purple  bracts.  There  is  another  species  or 
variety  with  brick-red  bracts,  soft  leaves  and  a  corky  bark,  which  grows  even  larger. 

lbs. 

0  4469.    Dehra  Dun  Forest  Garden 31 

Order  LXXXV.    AMARANTACEiE. 

A  large  Order  of  chiefly  herbaceous  plants,  only  three  genera  of  which,  in  the 
Indian  region,  reach  woody  size.    These  are — 

Tribe  L  Celosie» Deerinda. 

„    II.  Amaranteas Bosia,  Stilbanthus. 

£ach  contains  a  single  species. 
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Wood  of  the  two  species  described,  similar  in  character  to  that  of 
M£NISPERMACEL£,  Consisting  of  alternate  zones  of  bast  tissue  without 
pores  dJiA  pore-bearing  tissue  divided  into  wedges  by  the  medtdlary  rays. 

1.  DEERINGIA,  Br. 

1.  D.  celOSiOides,  Br. ;  Fl.  Br.  Ind.  iv.  714 ;  Rozb.  Fl.  Ind.  i.  682 ;  Gamble  Darj. 
List  68.  Vem.  OolcHnohani,  Beng. ;  Chundrij  Dehra  Ddn ;  Kala  loari^  Kumaon ; 
Latman^  Hind. 

A  climbing  shrub.  Bark  dark  grey,  thin,  rough.  Wood  dark 
grey,  soft,  divided  into  irregular  zones  by  more  or  less  concentric  but 
anastomozing  narrow  belts  of  bast  tissue.  Between  these  belts  comes 
a  broader  ring  of  pore-bearing  tissue,  which  is  divided  up  radially 
into  wedges  by  the  moderately-broad  meduUary  rays.  In  the  wedges 
the  pores  are  few,  small  to  moderate-sized,  radially  disposed. 

Northern  India ;  in  the  Lower  Himalaya  up  to  5000  ft.  and  the  sub-Himalayan 
tract  from  the  Sutlej  to  Bhutan ;  Assam,  the  Khasia  Hills;  Ghittagong  and  Upper 
Burma ;  Behar :  chiefly  in  hedges  and  among  bushes. 

A  conspicuous  plant  in  the  cold  season,  when  its  long  panicles  of  bright  red  berries 
are  very  noticeable.    U.  N.  Elanjilal  says  the  juice  of  the  fruit  can  be  used  as  red  ink. 

lbs. 

H4460.    Malkot  Forests,  Dehra  IMn,  4000  ft.  (Gamble)       .        .        .40 

2.  BOSIA,  Linn. 

1.  B.  Amherstiana,  Hook,  f.;  Fl.  Br.  Ind.  iv.  716.  Yem.  Bilga^  Koti;  Ekengoi, 
Jaunsar. 

A  large  straggling  shrub.  Bark  thin,  brown,  rough.  Wood  grey, 
soft,  divided  by  concentric  and  anastomozing  belts  of  bast  tissue  into 
irregular  zones.  Between  these  narrow  belts  are  broader  rings  of 
pore-bearing  tissue,  subdivided  into  radial  wedges  by  short  medullary 
rays  varying  in  breadth,  which  gradually  widen  where  they  join  the 
concentric  belts  of  loose  tissue  which  are  apparently  of  the  same 
structure.  Pores  large  and  moderate-sized,  numerous,  often  sub- 
divided, irregularly  arranged  in  the  wedgea 

West  Himalaya  at  4-7000  ft,  from  Kashmir  to  Kumaon. 

It  seems  to  be  often  grown  as  a  hedge ;  the  young  shoots  are  eaten  fried  in  ghee, 
and  a  black  dye  is  obtained  from  the  leaves.  The  berries,  which  are  bri^t  crimson, 
resembling  those  of  Deeringia^  are  also  eaten  (U.  N.  Kanjilal). 

Ibt. 
H  3097.    Koti,  near  Simla,  6000  ft.  (Gamble) 41 

3.  STILBANTHUS,  Hook.  f. 

1.  S.  seandens,  Hook.  f. ;  Fl.  Br.  Ind.  iv.  729 ;  Gamble  Darj.  List  63. 
A  large  climbing  shrub.  Bark  light  brown,  rough.  Wood  very 
soft,  fibrous,  scarcely  showing  a  woody  structure,  consisting  of  broad 
layers  of  pore-bearing  tissue  concentrically  arranged,  alternating  with 
narrow  layers  of  bast  tissue.  Pores  very  large,  often  subdivided, 
thick-walled.     MeduUary  rays  not  apparent. 

Sikkim  Himalaya  at  5-7000  ft. 

This  climber  is  quite  conspicuous  about  Darjeeling,  growing  over  tall  trees  and 

covering  them  with  masses  of  whitish  flowers.    In  the  "  Working  Plan  of  the  Baijeeling 

Division,"  1893,  F.  B.  Hanson,  c^uoting  H.  H.  Haines,  says,  "  This  climber  is  easily 

'  recognized  by  its  square  branches  axi^  o\>v^\\;^  X^^'^^^toA  \s^  >tki^^oiea  of  the  stem 

*  being  swolleD.     It  is  harmful  \)Ot\iloo\^Vteeawi^\ftlw»i%^ffWR>(5si.  \si>^^yviSak\\.^ 
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'  of  large  trees  it  will  reach  the  topmost  branches  and  entirely  cover  the  crown  of  the 
^  tree  with  its  foliage.  In  partially  cleared,  and  especially  in  cEamp,  situations,  it  forms 
'  a  dense  and  tangled  growth.  Reproduction  becomes  impossible  unless  it  is  cut  back 
*  wherever  it  appears." 

Sikkim  Himalaya,  5-6000  ft. — Kew  Museum  (J.  D.  Hooker). 

Order  LXXXVI.    CHENOPODIACEiE. 

An  order  containing  chiefly  herbaceous  plants,  interesting  because  various  species 
form  the  chief  vegetation  of  the  salt  plains,  especially  near  the  searcoast.  These  belong 
chiefly  to  the  genera  Arthrocnemum  (A.  indicum,  Moq.  of  Northern  and  A,  glaucum^ 
Ung.  Stemb.  of  Southern  India,  fleshy  leafless  jointed  shrubs) ;  Salicomia  {8,  hrachiiUa, 
Roxb.,  also  a  fleshy-jointed  uodershrub) ;  Sunda,  Haloxylon  and  Salsola.  The  three 
last  are  the  only  ones  with  species  reaching  any  size. 

1.  SUJEDA,  Forsk. 

Three  more  or  less  shrubby  species.  8.  fruticosa,  Forsk.;  Fl.  Br.  Ind.  v.  13; 
Yem.  8horag,  Baluch.  is  found  in  the  plains  of  the  Punjab,  and  in  Baluchistan. 
S.  nudifloraj  Moq. ;  Fl.  Br.  Ind.  v.  14  ;  Trimen  Fl.  Geyl.  iii.  409,  is  a  small  salt  bush 
shrub  of  the  coasts  of  South  India  and  Ceylon,  found  with  8,  monoica^  and  used  for  the 
same  purposes. 

1.  S.  monoica,  Forsk.;  Fl.  Br.  Ind.  v.  13;  Trimen  Fl.  CeyL  iii.  408.  Vem. 
EUo'kura,  Tel. ;  Karutfamari,  Tam. 

A  branching  shrub.    Bark   blackish-brown,  very    thin,   rough. 

Wood  greyish-white,  almost  black  in  the  centre,  moderately  hard. 

Pores  small,  arranged  in  wavy  concentric  belts  of  soft  tissue,  often 

anastomozing  and  separated  by  belts  of  equal  width  but  of  harder  and 

darker    tissue  without    pores.    Belts  very  numerous  and  narrow. 

Med/idlary  rays  very  few,  moderately  broad  to  broad. 

Salt  swamps  on  the  sea-coast  of  South  India  and  Ceylon. 

The  wood  is  used  for  fuel  and  the  green  leaves  are  sometimes  eaten  in  time  of 
famine,  when  they  have  proved  useful.    The  whole  plant  is  salt  and  gives  barilla. 

Ib0. 

D3754.    Striharikota,  Nellore  (Gamble) — 

D  4119.    South  Arcot  coast  (Wooldridge^ 48 

S.fruticosa,  Forsk.,  has  similar  structure  (Nordlinger's  Sections,  vol.  7). 

2.  HALOXYLON,  Bunge. 

Shrubs  or  small  trees,  with  opposite  jointed  branches.  H,  recurvum^  Bunge; 
Fl.  Br.  Ind.  v.  15,  is  a  straggling  bush  of  the  Punjab,  Baluchistan,  Sind,  the  South 
Deccan  and  Burma.  The  other  species  given  in  ''  Fl.  Br.  Ind."  are  quite  small ;  but 
in  the  Baluchistan  region  occur  at  least  two  species  of  greater  size  and  of  some 
importance. 

1.  H.  Ammodendron,  Boiss.  Fl.  Or.  iv.  948.    Vem.  Tahg,  Afgh. ;  Tar-gaz,  Baluch. 

A  small  tree  or  large  shrub.    Bark  yellow,  smooth.     Wood  hard, 

brown  (sapwood  white),  horny,  in  layers  the  inner  part  of  which  is 

hard  and  dark  and  has  no  pores,  while  in  the  outer  lighter-coloured 

part  there  are  groups  of  small  pores  in  the  pale  loose  tissue,  the  groups 

running  into  each  other  as  a  roughly  concentric  ring.    The  inner  edge 

of  the  light  part  is  wavy,  and  the  layers  are  not  fully  continuous,  as 

they  sometimes  stop  and  sometimes  anastomoze. 

Northern  Baluchistan  (Aitchison). 

This  is  a  low  thick-stemmed  tree,  reaching  14  ft.  In  liQ\%\it  BbiA  \r^  \ic^  Vi  ^\:cl 
girth.    The  wood  is  an  excellent  fuel  and  gives  a  green  dye. 
Afghanistan — Kew  MuaevLm  (Aitchison). 
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2.  EL  Orifflthii,  Boiss.  Fl.  Or.  iv.  950. 

A  shrub.    Bark  light  brown,  very  irregularly  cleft  and  fissured. 

Wood  similar  to  that  of  H.  Ari^modeTidron,  but  the  layers  are  in 

erenulate  arcs. 

Afghaniston  and  Baluchistan. 

The  stems  and  roots  are  used  for  fuel,  and  the  branches  are  used  to  feed  sheep  in 
the  winter.    Lace  says  that  the  charcoal  made  from  the  wood  is  prized  by  blacksmiths. 
Baluchistan — ^Eew  Museum  (Aitchison). 

3.  SALSOLA,  Linn.  8.fcaida,  Del. ;  Fl.  Br.  Ind.  y.  18 ;  Yem.  Shoru,  Baluchi  is 
a  large  shrub  of  Sind,  Baluchistan  and  the  Punjab.  It  is  very  common  in  the  Ghanga- 
Manga  Plantation,  as  a  gr^arious  undergrowth  in  places.  Aitchison  says  it  is  common 
in  Baluchistan  and  reaches  4  ft.  in  height.  It  is  burnt  for  barilla.  8.  arbuscula^  Pall. 
is  a  shrub  of  the  desert  country  of  Baluchistan,  giviog  an  excellent  camel-fodder. 


Order  LXXXVII.    POLYGONEiE. 

An  Order  containing  many  herbaceous  plants,  but  only  a  few  which,  in  India, 
reach  the  size  of  shrubs.    These  belong  to  four  genera,  in  two  Tribes,  yiz. — 

Tribe  I.    Eupolygonea;        .        .        .    Calligonum,  Pteropyrum,  Polygonum. 
,j    n.    Rumiceas      .  *     .  .    Rumex. 

Alraphiixis  spinosa,  Lidn. ;  Brandis  For.  Fl.  373,  is  a  thorny  shrub  of  Afghanistan 
and  Baluchistan,  fuimd  on  dry  stony  hills.  Anttgonon  leptoptiSj  Hk.  and  Am.  is  the 
'*  Coral  Creeper,"  a  well-known  pink-flowered  S.  American  climber,  common  in  gardens 
throughout  India.  Several  species  of  Rhubarb  (^Bheum)  are  found  in  the  Himalaya. 
Mtiehlenbeckia  plfUydada,  Meissn.,  a  plant  of  the  Solomon  Islands,  remarkable  for  its 
flattened  leafless  branches,  is  common  in  Indian  gardens. 

1.  CALLIGONUM,  Linn. 

1.  C.  polygonoides,  Linn.;  Fl.  Br.  Ind.  v.  22;  Brandis  For.  FL  372;  Talbot 
Bomb.  List  164.     Vem.  Bdlanja,  henoaja,  tatuke^  Trans-Indus ;  Phdk,  P^^h,  ^^' 

A  slow-growing,  nearly  leafless,  often  gregarious  shrub.  Bark 
reddish-grey,  rough,  peeling  ofi*  in  long  thin  flakes ;  inner  substance 
red.  Most  old  stems  are  hollow,  Heartwood  reddish-brown,  very 
hard.  Annual  rin^8  distinctly  marked  by  a  continuous  belt  of 
moderate-sized  and  large  pores ;  in  the  outer  portion  of  each  annual 
ring  the  pores  are  small,  in  groups,  scanty,  often  joined  by  wavy  lines 
of  soft  tissue.    MedvUary  rays  tine,  numerous. 

Sind,  the  Punjab  and  Rajputana,  Afghanistan ;  common  in  the  Bikanir  desert  and 
in  the  Western  Punjab. 

It  is  chiefly  used  for  fuel,  but  twigs  and  branches  are  sometimes  employed  for  the 
walls  and  roofs  of  huts.  The  abortive  flowers  are  swept  up  and  eaten,  either  made 
into  bread  or  cooked  with  ghee.  The  shoots  and  branches  are  eagerly  browzed  by 
camels  and  goats. 

P  889.    Multin. 

2.  PTEROPYRUM,  Jaub.  and  Spach.  F.  Oliveri,  Jaub.  and  Spach ;  Fl.  Br.  Ind. 
V.  23 ;  Talbot  Bomb.  List  166,  is  a  much-branched  shrub  of  Sind.  F.  Attcheri,  Jaub. 
and  Spach,  is  a  shrub  of  Northern  Baluchistan  found  in  the  beds  of  dry  watercourses. 

3.  POLYGONUM,  Linn. 

A  genus  containing  a  large  number  of  herbaceous  plants,  and  about  five  which,  in 
the  Himalaya,  reach  the  size  of  shrubs.    P.  polyiktchyum,  Wall. ;  Fl.  Br.  Ind.  ▼.  50 ; 
Gamble  Daij,  List  63,  is  a  pink-flowered  a^roib  iLoxm^  \>caQ\x^<Qivx\>  tVvA  Himalaya  at 
7-14,000  ft  and  common  in  places.    P.paniculatum^'&V  wAP.  froad^wtm^'^^sHnx, 
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are  also  found  in  the  inner  Himalaya,  chiefly  Central,  in  Garhwal  and  Kumaon,  at 
6-9000  ft.    P.  rude,  Meissn.  is  a  shrub  of  the  Ehasia  Hills  at  4-5000  ft. 

1.  P.  molle,  Don;  Fl.  Br.  Ind.  v.  60;  Gamble  Darj.  List  63.  Vern.  Totnye, 
tuknu,  patu-stuaj  Nep. 

A  lar^e  trailing  shrub,  with  thin,  dark  grey  bark  and  hollow 
stems.  Wood  reddish-white.  Annual  ringn  marked  by  a  belt  of 
moderate-sized  pores ;  in  the  outer  portion  of  each  ring  the  porea  are 
small,  scanty,  often  in  groups.  MeduUa/ry  rays  moderately  broad, 
often  in  pairs,  irregularly  distributed. 

Eastern  Himalaya  from  Nepal  to  the  Mishmi  Hills,  at  5-8000  ft.,  very  common  at 
Darjeeling. 

An  extremely  common,  often  almost  gregarious,  and  scandent  or  straggling  shrub. 
It  is  very  troublesome  sometimes,  growing  with  great  rapidity  and  covering  the  ground 
with  interlacing  branches,  so  preventing  the  reproduction  of  trees.  It  is,  however, 
valuable  as  an  agent  to  reclothe  landslips,  and  has  been  successfully  employed  for  that 
purpose,  cuttings  of  it  striking  with  great  facility  and  layers  taking  root  with  ease. 
The  young  shoots  are  pleasantly  acid  and  may  be  eaten  like  rhubarb. 

E  2412.    Rangbi,  Darjeeling,  5000  ft.  (Gamble). 

4.  RUMEX,  Linn. 

1.  R.  hastatUS,  Don ;  Fl.  Br.  Ind.  v.  60.  Yem.  Katamhal,  khattimcU,  Jhelam ; 
Ami,  Ghenab,  Ravi ;  Malorighay  arrda,  Beas ;  Amlora,  Sutlej ;  Almora,  Eumaon. 

Generally  an  undershrub,  sometimes  a  shrub.  Wood  light  red, 
moderately  hard.  Pores  small,  more  numerous  at  the  inner  edge  of 
the  annvM  rings,    MeduUary  rays  broad  and  very  broad. 

West  Himalaya  at  2500-9000  ft.,  chiefly  on  rocks  and  dry  hillsides.  The  leaves 
are  acid  and  can  be  eaten  as  sorrel. 

H  3048.    Kot,  Sutlej  Valley,  2500  ft.  (Gamble). 


Ordeb  LXXXVIII.    NEPENTHACEiE. 

1.  NEPENTHES,  Linn.  Contains  two  Indian  species,  which  are,  in  fact,  scarcely 
woody  plants,  though  remarkable  for  the  curious  pitchers  borne  at  the  ends  of  the 
leaves  on  a  prolongation  of  the  midrib,  and  hence  called  '*  Pitcher  plants.*'  JV.  distil- 
latoi'ia,  Linn.;  Fl.  Br,  Ind.  v.  68;  Trimen  Fl.  Ceyl.  iii.  420;  Vern.  Bandura-wely 
Cingh.,  is  a  large  soft-wooded  climbing  shrub,  common  in  swampy  places  and  by  the 
sides  of  streams  in  Ceylon,  and  rising  to  2000  ft.  in  the  hills.  Trimen  says  the  stems 
are  very  tough  and  are  used  as  ropes.  N.  khaaiana.  Hook.  f. ;  Fl.  Br.  Ind.  v.  70,  is  a 
smaller  plant  with  short  stout  stem  found  in  the  Khasia  and  Jaintia  EUlls.  The 
splendid  species  so  much  cultivated  in  European  hothouses  and  in  Indian  Botanic 
Gardens  come  from  the  Malay  Archipelago. 

Order  LXXXIX.    ASISTOLOCHIACEiE. 

Two  genera,  Bragantia  and  Aristolochia. 

1.  BRAGANTIA,  Lour. 

Two  species.  B.  DcUzellii,  Hook.  f. ;  Fl.  Br.  Ind.  v.  73,  is  a  scarce  shrub  of  the 
forests  of  the  Konkan. 

1.  B.  Wallichli,  Br. ;  Fl.  Br.  Ind.  v.  73 ;  Trimen  FL  Ceyl.  iii.  421. 
An  erect  shrub.    Bark  thin,  grey,  somewhat  corky.   Woodi\?t<:>^^, 
moderately  hard,  with  lai^e  pith  in  alternate  \«jet^  ^1  ^oo^  «s^^ 
bast  tissue.    Poises  in  wood-Jayers  small,  arrasig;ed  m\ati?^  ^w!i^A»»ssvy^ 
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radial  strings  between  the  fine  to  broad  medullary  rays.  Beyond 
the  first  woody  layer  is  a  layer  of  bast  tissue,  which  is  again  fol- 
lowed by  a  further  wood  layer  and  then  another  bast  layer,  and  so  on. 

(See  M.  T.  Masters,  F.R.8.,  in  Journ.  Linn.  Soc.,  xiv.  487.) 

Moist  forest  UDdergrowth  in  the  Western  Ghdts  and  Ceylon,  up  to  4000  ft. 
W  3902.    Devala,  S.-E.  Wynaad,  3000  ft.  (Gamble). 

2.  ARISTOLOCHIA,  Linn. 

Five  species,  all  climbiDg  shrubs.  A.  Boxburghiana,  Elotzsch ;  Fl.  Br.  Ind.  ▼.  75 ; 
Gamble  Darj.  List  63  {A.  acuminata^  Rozb.  FL  Ind.  iii.  489),  is  a  climbing  shrub  of 
Northern  and  Eastern  Bengal,  Assam,  Burma  and  South  India.  A.  platanifoilia^ 
Duchart. ;  A,  scuxcUa,  Wall. ;  A.  Cathcartii,  Hook,  f.,  and  A,  Chriffithii^  Hook.  f.  and 
Th.,  are  also  all  climbing  shrubs  of  Northern  and  Eastern  Bengal  and  Assam,  of  no 
great  size.  The  wood  of  all  is  soft,  porous  and  of  interesting  structure,  the  pores  very 
large,  and  the  medullary  rays  broad  or  very  broad.  Various  introduced  species  are  in 
common  cultiyation  in  Indian  gardens. 

Order  XC.    PIFESACEiE. 
1.  PIPER,  Linn. 

The  pepper  vines  are  found  in  damp  localities  in  the  forests  all  over  India,  ^ther 
as  erect  shrubs  or  as  climbers  which  ascend,  as  does  the  ivy,  by  means  of  rootlets  from 
the  stem.  In  Northern  India,  P.  hrachystachyum,  Wall. ;  Fl.  Br.  Ind.  v.  87,  is  found 
in  ravines  in  the  Himalaya  as  far  west  as  the  Sutlej ;  while  P.  HamtUonit,  Gas.  DC ; 
Fl.  Br.  Ind.  v.  88,  is  a  large  species  foimd  in  the  forests  of  Northern  and  Eastern  Beogfil 
and  Assam.  P.  subpeltatum,  Willd. ;  Fl.  Br.  Ind.  v.  95 ;  Trimen  Fl.  Geyl.  iii.  429, 
is  a  succulent  shrub  of  the  undergrowth  of  damp  forests,  conspicuous  for  its  very 
large  round  leaves  and  long  flower  spikes.  There  seem  to  be  only  about  10  species 
really  more  or  less  woody.  The  black  pepper  of  commerce  is  given  by  Piper  nigrum, 
Linn.,  while  P.  BeUe,  Linn,  is  the  Betel  pepper,  the  cultivated  species  which  gives 
the  "  pdn  "  leaves  universally  used  for  chewing  by  natives,  mixed  with  lime,  areca-nut, 
cardomoms,  cloves  and  other  spices. 

1.  P.  argrypophyllum,  Miq. ;  Fl.  Br.  Ind.  V.  93 ;  Trimen  Fl.  Ceyl.  iii.  428.  Vern. 
Wal-gammaris-welf  Gingh. 

A  climbing  shrub.  Bark  dark  greyish-brown,  rough.  Wood 
brown.  Pores  of  various  sizes  in  small  groups,  in  wedges  between 
the  conspicuous  broad  Tnedullary  rays. 

Throughout  Southern  India  and  the  low  country  of  Ceylon. 

A  very  common  species.  Trimen  says  it  reaches  2^  in.  in  diameter  and  grows  up 
trees,  rooting  like  the  ivy. 

W  4129.    Ootacamund,  Nilgiris,  7000  ft.  (Gamble). 

Order  XCI.    MYKISTICACEiE. 
1.  MYRISTICA,  Linn. 

The  latest  account  of  the  Nutmeg  genus  is  that  given  by  Sir  Greorge  King  in  vol.  iii. 
of  the  Annals  of  the  Royal  Botanic  Garden,  Calcutta.  Although  but  little  change  is 
made  in  it  in  the  arrangement  of  the  *'  Fl.  Br.  Ind."  so  far  as  India,  Burma  and  Ceylon  are 
concerned,  Sir  G.  King's  Monograph  is  the  latest  authority  on  the  subject,  introduces 
several  new  species  and  contains  good  drawings  of  all,  so  it  is  decidedly  the  best  thing 
to  do  to  adopt  it  in  this  work.  Sir  G.  King  gives  22  indigenous  and  one  cultivated 
species.  Of  the  indigenous  kinds  4  are  found  in  Bengal,  5  in  Assam,  9  in  Burma,  5  in 
the  Andamans,  4  in  Western  India,  5  in  South  India  and  4  in  Ceylon.  There  are  none 
in  Central  India,  the  North- Western  Provinces  or  the  Punjab,  the  most  northerly  limit 

being  Sikkim,  where  there  are  3  species,  \>7iiomQ8iXi&c^TSimQ\i\.t«^.  The  ^nns,  thera- 

fore,  18  distinctly  a  tropical  one. 
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M,  ceylanicaj  A.  DC ;  King  Ann.  Calc.  iii.  289 ;  Trimen  Fl.  Oeyl.  iii.  434  (3f.  Zawn- 
foliay  Hook.  f.  and  Th.,  var.  ceylanica ;  FL  Br.  Ind.  v.  108),  is  a  large  tree  of  Ceylon, 
where  also  is  found  M,  fforsfieldii,  Bl. ;  King  Ann.  Calc.  iii.  296 ;  Bedd.  Fl.  Sylv.  clxxvi. ; 
Trimen  Fl.  Ceyl.  iii.  435 ;  Yern.  Buk^  Cingh.,  a  much  more  common  species  with 
fragrant  flowers. 

In  the  Sikkim  Himalaya  the  representatives  are  M,  Kingiif  Hook,  f.,  of  low  valleys 
at  ahout  1000  ft. ;  M,  erratica.  Hook.  f.  and  Th.,  of  the  hills  at  ahout  3-5000  ft. ;  and 
M,  lonffi/oUa,  Wall.  (3f.  Untfolia,  Rozb.  FL  Ind.  iii.  847) ;  Vem.  Ourmunghan,  Magh ; 
ZddeikpOf  Burm.,  of  the  low  valleys,  remarkable  for  its  very  long  handsome  leaves.  All 
three  extend  to  Assam,  and  the  last  to  Chittagong  and  Burma.  Chittagong  and  Assam 
also  afford  M.  Clarheana^  King  Ann.  Calc.  325,  while  in  Assam  extending  to  Burma 
are  found  M,  amygdalina.  Wall. ;  King  Ann.  Calc.  iii.  300 ;  Fl.  Br.  Ind.  v.  106 ;  Kurz 
For.  FL  ii.  283 ;  Yern.  Taungaaga,  Burm.,  and  jif.  gihhosa.  Hook.  f.  and  Th. 

M,  glabra,  BL,  M,  glauca,  BL,  M.  missionis.  Wall,  (these  last  two  under  M.  glau- 
ceacens.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  v.  Ill,  and  M.  corticosa.  Hook.  f.  and  Th. ; 
Kurz  For.  FL  ii.  284),  M.  geminata,  Miq.  and  M.  excUtata,  Wall.,  are  all  Burmese 
species.  M.  andainanica.  Hook,  f.;  Fl.  Br.  Ind.  v.  103;  King  Ann.  Calc.  iii.  294 
(M,  ellipHcat  Kurz  For.  FL  ii.  282),  and  M,  Frainii,  King  Ann.  Calc.  iii.  299,  are 
trees  of  the  Andaman  Islands. 

M.fragrans,  Houtt. ;  Fl.  Br.  Ind.  v.  102 ;  King  Ann.  Calc.  iii.  287  (If.  rtioschata^ 
Willd. ;  Roxb.  Fl.  Ind.  iii.  843) ;  Yern.  JaiphcU  (nutmeg) ;  Jati^  jatri  (mace),  is  the 
tree  whose  beautiful  pear-like  fruit  gives  the  valuable  spices  *'  nutmeg  **  and  "  mace,*' 
the  former  being  the  hard  ruminated  albumen  and  the  latter  the  aril.  It  is  a  native 
of  the  Moluccas,  but  is  cultivated  in  Ceylon  and  in  India,  but  not  to  any  great  extent. 
Its  cultivation  has  succeeded  best  at  the  branch  Botanic  Gfarden  at  Barliy^r,  in  the  very 
hot  Coonoor  valley  on  the  eastern  side  of  the  Nilgiri  Hills. 

In  an  economic  point  of  view,  the  wild  Nutmegs  of  India  are  of  no  particidar  impor- 
tance, except  that  the  wood  of  one  species,  M.  Irya,  is  handsome;  and  might,  if 
sufficiently  common  to  become  an  article  of  trade,  repay  export  from  the  Andaman 
Islands.  Nor  have  they,  in  sylviculture,  any  particular  importance,  for  they  are  mostly 
denizens  of  the  great  mixed  evergreen  forests,  where  numbers  of  individuals  are  few  and 
whence  extraction  is  difficult. 

Wood  usually  light,  somewhat  soft,  reddish-brown  (that  of  M.  Irya 
is  olive-grey),  with  regular  prominent  rings  of  hard  wood  without 
pores,  looking  like  annual  rings.  Pores  in  short  radial  strings, 
moderate  -  sized,  rather  scanty,  arranged  in  echelon.  Medullary 
rays  fine,  numerous,  irregular. 

1.  M.  malabariea,  Lamk. ;  Fl.  Br.  Ind.  V.  103 ;  King  Ann.  Calc.  iii.  288 ;  Bedd. 
FL  Sylv.  t.  269 ;  Talbot  Bomb.  List  165.  Yern.  Kdnagi,  Kan. ;  Shola  vengai,  Kader ; 
Pathiri,  Mai. 

A  large  tree.  Wood  reddish-grey,  moderately  hard.  Annual  rings 
doubtful,  reddish  distant  concentric  lines  like  annual  rings  conspicuous. 
Fores  moderate-sized,  oval,  usually  subdivided,  arranged  in  short  radial 
strings  in  echelon,  not  numerous,  uniformly  distributed.  MeduUary 
rays  fine,  not  prominent. 

Western  Coast  from  the  Konkan  southwards,  in  the  evergreen  forests. 

The  wood  is  said  to  be  used  for  building.  The  seeds  give  an  oil  which  is  used  to 
burn  and  as  an  ointment.  Bourdillon  gives  W  =  34  lbs.,  P  =  460,  and  says  that  the 
timber  is  not  durable  ;  his  specimen  gives  W  =  38  lbs.  It  gives  a  kind  of  gum  kino 
(Kew  BulL  1897,  p.  101). 

lbs. 

W    736.    South  Kanara  (Cherry) 39 

W4611.    Travancore  (Bourdillon) 38 

2.  M.  laurifolia.  Hook.  f.  and  Th. ;  FL  Br.  Ind.  v.  103  (part) ;  King  Ann.  Calc. 
iii.  290 ;  Trimen  FL  Ceyl.  iii.  434.  Vem.  Malampadavu,  lidlmanikam^  Tarn. ;  Fattha- 
panu,  Kader ;  Maldboda,  Cingh. 

An  evergreen  tree.     Wood  reddish-brovm,  abmaViWt^  x^'&^tsM^xs^ 
thai  of  M,  malabariea. 


556  A  MANUAL  OF  INDIAN  TIMBERS 

Ceylon  only,  according  to  King ;  Travancore  (Bourdillon). 

Bourdillon  gives  W  =  34  lbs.,  P  =  356.  There  is  some  doubt  about  this,  but 
Bourdillon's  botanical  accuracy  is  so  well  known  that  I  can  only  accept  his  determina- 
tion, and  more  especially  as  Trimen  also  refers  to  it  as  South  Indian.  Mendis  says  the 
wood  is  used  for  coffee  and  plumbago  casks,  coffins  and  packing-cases. 

W4547.    Travancore  (Bourdillon) 35 

No.  89,  Ceylon  Collection,  new  (Mendis) — 

3.  M.  Beddomei,  King  Ann.  Calc.  iii.  291.  M.  lauri/olia,  Hook.  f.  and  Tb. ;  Fl. 
Br.  Ind.  v.  103  (part) ;  Bedd.  Fl.  Sylv.  t.  267 ;  Talbot  Bomb.  List  165.  Vem.  Jajikai, 
Kan. ;  Jayaphal^  Mar. 

A  large  evergreen  tree.  Wood  light  reddish-brown,  moderately 
hard,  with  prominent  regular  concentric  lines  like  annual  rings.  Pores 
moderate-sized,  usually  subdivided  radially  into  2  or  3,  or  in  short 
strings  in  echelon,  rather  scanty.  MedvUary  rays  fine,  numerous, 
irregular. 

Western  Gh^ts  from  the  Konkan  southwards  and  in  Ceylon,  rising  to  5000  ft. 

A  conspicuous  and  fairly  common  tree  on  tbe  western  slopes  of  the  Nilgiris. 

Trimen  says  the  wood  is  used  for  tea-boxes  in  Ceylon. 

Ibe. 

W4605.    Travancore  (Bourdillon) 64 

4.  H.  masrnlflea,  Bedd.  Fl.  Sylv.  t.  268;  Fl.  Br.  Ind.  v.  lOi;  King  Ann.  Calc. 
iii.  291.    Vern.  Ramanadike,  Kan. ;  Churapdnu,  Tam.;  Chura  payin,  MaL 

A  very  large  evergreen  tree  with   large  buttresses  to  the  stem. 

Bark  dark  reddish-brown.     Wood  light  reddish-brown,  streaked,  soft, 

with  many  prominent  brown  concentric  lines  like  annual  rings.    Pores 

moderate-sized,  in  short  radial  strings  of  two  and  three.     MedvMary 

rayi^  veiy  numerous,  fine,  brown. 

Tinnevelly  and  Travancore  Hills,  at  the  foot  of  the  Ghdts. 

Bourdillon  gives  W  =  30  lbs.,  P  =  375.  It  is  a  scarce  tree,  very  little  known,  but 
very  handsome. 

lbs. 

W4294.    Tinnevelly  (Brasier) 31 

W  4548.    Travancore  (Bourdillon)  .        .        .  .        .29 

6.  M.  canarica,  Bedd. ;  King  Ann.  Calc.  iii.  307.  M.  Farquhariana,  Wall. ;  Fl. 
Br.  Ind.  v.  108  (part) ;  Bedd.  Fl.  Sylv.  t.  270 ;  Talbot  Bomb.  List  165.    Vern.  Findi,  Kan. 

An  evergreen  tree.  Wood  structure  the  same  as  that  of  if.  Bed- 
di>mei,  but  the  wood  softer  and  lighter. 

Western  Gh^ts  fh>m  the  Konkan  southwards,  Coorg  and  the  Wynaad. 
Bourdillon  gives  W  =  34  lbs.,  P  =  409. 

IbB. 

W4615.    Travancore  (Bourdillon) 34 

6.  M.  Klngil,  Hook.  f. ;  Fl.  Br.  Ind.  v.  106 ;  King  Ann.  Calc.  iii.  300 ;  Gamble 
Darj.  List  64. 

A  small  tree.    Wood  reddish-brown,  smooth,  moderately  hard,  with 

regular  rings  of  hard  wood  which  probably  represent  annual  rings. 

Fores    moderate-sized,    scanty,    often    subdivided,    fairly    regularly 

arranged.     MedvUary  rays  moderately  broad,  wavy,  giving  a  neat 

silver-grain. 

Low  valleys  in  the  Sikkim  Himalaya  at  1-2000  ft. ;  Mikir  Hills,  Assam  and  Cachar. 

lbs. 

E5107.    Tista  Valley,  Darjeeling  (C.  G.  Rogers) 38 

7.  M.  Irya,  Gaertn. ;  Fl.  Br.  Ind.  v.  109 ;  King  Ann.  Calc.  iii.  309 ;  Bedd.  Fl. 
Sylv,  clxxvL;  Kurz  For.  FL  ii.  282:  Trimen  "PVC^^Vm.^^^.   N«t\i,  MoXoft.,  Barm. ; 

Mtttwinddf  chtiglamy  And. ;  Iriya^  Cingh.. 
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A  moderate-sized  evergreen  tree.     Barh  purplish-grey,  smooth. 

Wood  dark  olive-grey,  hard,  close-grained.    Annual  rings  marked  by 

distinct  lines.    Pores  moderate-sized  and  large,  oval  and  subdivided, 

uniformly  distributed.    MedvMary  rays  numerous,  very  fine,  wavy, 

bent  outwards  where  they  touch  the  pores,  prominent  on  a  radial 

section;  the  distance  between  the  rays  smaller  than  the  transverse 

diameter  of  the  pores. 

Burma,  ADdaman  Islands  and  Ceylon. 

A  handsome  wood  worthy  of  attention ;  it  seasons  well  and  takes  a  good  polish. 
Ueinig  says  it  squares  up  to  40  ft.  in  length,  2  ft.  in  siding. 

lbs. 
B  509.    Andaman  Islands  (General  Barwell) 52 

8.  M.  attenuata.  Wall. ;  Fl.  Br.  Ind.  v.  110 ;  King  Ann.  Calc.  iii.  316 ;  Bedd.  Fl. 
Sylv.  clxxvi.;  Talbot  Bomb.  List  165.  M.  corticosa,  Bedd.  Fl.  Sylv.  t.  271.  Vem. 
Hukt  mara,  Kan. ;  Chenallu,  Mai. :  FdnUj  ka/rayany  undipdnUf  Trav.  Hills. 

A  tall  tree.     Wood  light  reddish-brown,  soft     Pores  small  to 

moderate-sized,  subdivided  radially,  scanty.    Med/uMary  rays  fine,  not 

numerous.    Concentric  lines  less  clearly  marked  than  in  other  species. 

Evergreen  forests  of  the  Western  Coast  from  the  Konkan  southwards. 
Bourdillon  gives  W  =  35  lbs.,  P  =  514. 

lbs. 

W4595.    Travancore  (Bourdillon) 35 

Ordeb  XCIL    MONIMIACEiE. 
1.  HORTONIA,  Wight. 

Two  species,  ff,  angttsti/olia,  Trim. ;  Trimen  Fl.  Ceyl.  iii.  437,  t.  78,  is  a  scarce 
shrub  of  the  moist  low  country  of  Ceylon. 

1.  H.  floribunda,  Wight ;  Fl.  Br.  Ind.  v.  115 ;  Bedd.  Fl.  Sylv.  clxxvii. ;  Trimen 
Fl.  Ceyl.  iii.  436.    Vern.  Watviyay  Cingb. 

A  shrub.      Wood  white,  soft,  cuts  easily.     Pores  small,  fairly 

numerous,  regular.     MedvMary  rays  broad,  at  irregular  distances 

with  fine  ones  between :  silver-grain  of  long  shallow  horizontal  plates. 

Hill  forests  of  Ceylon  at  4-7000  ft. 

Ceylon  :  Int.  Exhibition,  1862 — Kew  Museum. 

Obdeb  XCIIL    LAURACEiE. 

This  large  Family  contains  many  forest  trees,  some  of  them  of  considerable  impor- 
tance, producing  such  valuable  articles  as  cinnamon  and  camphor.  Owing,  however, 
to  the  flowers  being  usually  dioecious,  and  it  being  consequently  not  always  possible  to 
secure  specimens  of  both  sexes  and  fruits  as  well  as  flowers,  few  Orders  have  been  so 
difScult  to  describe  and  arrange.  Then,  too,  the  flowers  are  rather  small  and  the 
anther-characters  difficult  to  make  out  in  dried  specimens,  while  even  in  growing 
plants  in  the  forest  it  is  by  no  means  easy  to  recognize  the  species,  especially  in  genera 
like  Machilus  and  Litsea, 

There  are  15  genera,  belonging  to  three  Tribes,  viz. — 

Tribe  I.  PerseaceaB  .        .         .    Cryptocarya,  Apollonias,  Beilsohmiedia,  De- 

haasia,  Endiandra,  Syndiclis,  Cinnamo- 
mum,  Machilus,  Phoebe,  Alseodaphnc. 
„     II.  Litseaceae   .  Actinodaphne,  Litsea,  Dodecadenia,  Lindera. 

„   IIL  Hernandieae  .    Hemandia. 

The  Bajt  Laurel  of  Europe  ia  Lauras  nobUUy  Linn.    TYie  kvocaAo  ^^eax  S&  VJci^  ^sx^x. 
of  I^ersea  ^atissima,  Oaertn.,  often  grown  in  Indian  gaTd«QB\  'V^'ft  >i\i^  l^au-wittX^ '^Jt^^ 
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80  much  valued  in  China  for  coffins  is  Persea  Nan-muhy  Oliv.  (No.  3259 — wood  soft, 
aromatic,  dark  olive-brown,  with  small  pores  and  fine  medullary  mys).  The  SaBsafiraa 
tree  of  North  America  is  Sassafras  officincUcj  Nees  (No.  2962 — wood  soft,  porous, 
strongly  scented,  with  rather  broad  medullary  rays).  The  Stinkwood  tree  of  ike  Oi^ 
giving  a  valuable  timber  is  Ocotea  huUataf  N.  ab  E. 

The  well-known  and  valuable  timber  "  Qreenheart "  is  the  produce  of  Neda/ndra 
Rodvosi,  Bob.  Schomb.  of  Demerara.  It  is  in  considerable  use  for  piles,  and  was 
formerly  valued  for  shipbuildiog  (No.  2961 — 68  lbs.  per  cubic  foot ;  wood  dark  brown, 
very  hard  and  heavy ;  pores  moderate-sized,  often  filled  with  yellow  resin,  scanty ; 
medullary  rays  fine,  uoiform,  equidistant,  but  few).  Laslett  gives  W  =  72  lbs., 
P=1000. 

The  wood  of  the  Indian  laurels  is  generally  light-coloured,  soft  or 
moderately  hard,  without  heartwood,  even-grained,  seasoning  well 
without  splitting.  They  have,  with  few  exceptions,  a  uniform 
structure.  Pores  small  or  moderate-sized,  uniformly  distributed, 
sometimes  scanty.  Medullary  rays  fine,  uniform  and  equidistant. 
Annvxd  rings  distinctly  marked  in  most  species.  Hernandia  wood 
differs  in  texture  and  in  structure  from  all  the  rest. 

Tribe  I.    PEBSEACEiB. 
1.  CRYPTOCARYA,  Brown. 

Ten  species,  all  evergreen  trees  or  shrubs  of  the  moister  regions  of  India.  C, 
amygdalinay  Nees ;  Fl.  Br.  Ind.  v.  118 ;  Qnmble  Darj.  List  64 ;  Vern.  Fatmero,  Nep. ; 
Kdiedzoy  Lepcha,  is  a  tree  of  the  Eastern  Himalaya  from  Nepal  to  Assam,  the  Khasia 
Hills  and  Sylhet.  C.  Griffiihiana,  Wight ;  Kurz  For.  Fl.  ii.  295,  and  C.  Kurzii, 
Hook.  f.  ((7.  ferrea,  Eurz  For.  Fl.  ii.  295)  are  trees  of  Teoasserim ;  and  C.  Andersoniy 
King ;  Fl.  Br.  Ind.  v.  120,  a  tree  of  Assam,  of  which  but  very  little  is  known.  C. 
andamanica.  Hook,  f.,  C,  Ferrarsi,  King  and  G.  coesiaf  Bl.  are  trees  of  the  Andaman 
Islands. 

In  South  India  and  Ceylon  there  are  two  species  besides  C,  Wightiana,  Thw. 
G.  Stocksii,  Meissn. ;  Fl.  Br.  Ind.  v.  120 ;  Talbot  Bomb.  List  166,  is  a  larse  but  scarce 
tree  of  the  Western  Ghdts,  chiefly  found  about  Sispara  in  the  Nilgiri  Hills  and  in  the 
Anamalais.  G.  memltranacea,  Thw. ;  Fl.  Br.  Ind.  v.  120 ;  Bedd.  Fl.  Sylv.  olxxxv. ; 
Trimen  Fl.  Geyl.  iii.  439 ;  Vern.  TavfenrMf  Gingh.,  is  an  endemic  Ceylon  tree  of  the 
moist  low  country  and  up  to  2000  ft.,  having  a  heavy  close-grained  greyish-yellow 
wood. 

1.  C.  Wightiana,  Thw. ;  Fl.  Br.  Ind.  v.  120 ;  Bedd.  Fl.  Sylv.  t.  299 ;  Talbot 
B^mb.  List  166 ;  Trimen  Fl.  Ceyl.  iii.  439.    Vern.  Chulmur^  Kan. ;  Oalmora,  Cingh. 

A  large  evergreen  tree.  Wood  moderately  hard,  pale  brownish- 
yellow.  Fores  moderate-sized,  regularly  distributed,  thick-  and  pale- 
walled.     Medullary  rays  fine,  regular. 

Forests  of  the  Western  Ghdts  and  Western  Coast  from  the]  Konkan  southwards  ; 
moist  region  of  Ceylon  up  to  5000  ft. 

Ceylon :  Int.  Exhibition,  1862 — Kew  Museum. 

2.  APOLLONIAS,  Nees.  A.  AmoUii,  Nees ;  FL  Br.  Ind.  v.  121 ;  Bedd.  Fl.  Sylv. 
t.  291 ;  Brandis  For.  Fl.  377 ;  Vern.  Chenthanam,  Trav.  Hills,  is  a  tree  of  the  Western 
Gh^ts  from  the  Nilgiris  to  Travancore  and  Tinnevelly.  It  affects  the  damp  forests 
of  the  slopes  and  is  fouDd  as  high  up  as  6000  ft.  at  Sispara.  BourdiUon  calls  it  a 
'*  lofty  tree,"  but  the  few  specimens  I  have  seen  have  been  quite  small. 

3.  BEILSCHMIEDIA,  Nees. 

Eleven  species,  of  which  3  in  North-Easteni  Himalaya,  4  in  Assam,  3  in  Burma, 
2  w  Western  or  Southern  India,  and  1  in  Ceylon.    • 

In  Ed,  1  the  woods  sent  from  Assam  a>n.d  ^WVIidl  u\i<i«c  IhA  name  of  B,  Boay- 
burffhiana  were  put  together  and  desonbed  \mdei  \i\i&\>  ^^g^v^.  \\>S&^xOqa^(^^  >^«.\»\2^<^ 
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Assam  specimens  were  right,  but  as  regards  the  Sikkim  specimens  Hooker  has  suggested 
that  they  probably  belong  to  B,  sikhimensts^  and  this  identification  for  the  well-known 
'*  Tarsing  ^^  I  propose  to  accept  for  the  present,  though  my  specimens  do  not  fully 
agree  with  the  descriptions.  I  have  leaf-specimens  of  what  I  believe  to  be  a 
Beihchmiedia  from  various  places  in  the  hills  of  the  Eastern  Ghdts,  Mahendragiri, 
Palkonda,  Bumpa,  but  I  have  failed  to  identify  it  with  any  of  the  described  species, 
though  I  think  it  may  be  B,fagifolia^  var.  DahelUi, 

B.  fagi/olia,  Nees;  Fi.  Br.  Ind.  v.  122,  is  a  tree  of  Sylhet;  its  var.  DaJzeUiij 
Meissn.  {B.fayifoUa,  Bedd.  Fi.  Sylv.  t.  263;  Brandis  For.  Fl.  379 ;  Talbot  Bomb.  List 
167)  is  an  evergreen  very  large  tree  of  the  forests  of  the  Western  Qhdts,  extending 
from  the  Koukan  to  S.  Eanara  and  giving  a  "  very  good  timber,  used  for  building 
*  purposes  "  (Bedd.).  B,  Clarkeiy  Hook,  f . ;  Fl.  Br.  Ind.  v.  122,  is  a  large  tree  of  inner 
Sikkim  valleys  at  4500  ft.  B.  Gammieana,  King ;  Fl.  Br.  Ind.  v.  124,  is  a  small  tree 
of  the  frontier  range  of  Sikkim  and  Nepal,  found  on  the  northern  slopes  of  Phaldt  at 
6000  ft.  B,  Brandisii,  Hook.  f.  and  B.  asmmica,  Meissn.  are  trees  of  Assam ;  while 
B.  macrophyllaj  Meissn.  and  B,  globular kt^  Kurz  For.  Fl.  ii.  294  are  trees  of  Burma, 
the  former  of  Tenasserim,  the  latter  of  the  drier  Martaban  Hills  at  3-4000  ft. 

B.  Wightii,  Benth. ;  Fl.  Br.  Ind.  v.  124  (ffaaaia  Wightii,  Nees ;  Bedd.  Fl.  Sylv.  t. 
298),  is  a  tree  of  the  Anamalai,  Travancore  and  Tinnevelly  Hills  in  S.  India.  B, 
opposiiifolia,  Benth. ;  Fl.  Br.  Ind.  v.  124  (B,  zeylanica,  Triraen  Fl.  OeyL  iii.  440. 
HacLsia  oppositi/olia,  Bedd.  Fl.  Sylv.  clxxxiv.),  is  a  large  tree  of  the  lower  Ceylon  hills 
at  3-4000  ft. 

1.  B.  Roxburghiana,  Nees ;  Fl.  Br.  Ind.  v.  121 ;  Eurz  For.  Fl.  ii.  293.  Laurus 
hilocularisy  Hoxb.  Fl.  Ind.  ii.  311.    Vem.  Serai  guti,  Ass. ;  Shawdu,  Burm. 

An  evergreen  tree.  Wood  white,  moderately  hard,  even-grained, 
heartwood  streaked  with  red.  Pores  moderate-sized,  scanty,  oval  and 
subdivided.  MeduUary  rays  variable,  very  fine  to  moderately  broad, 
numerous. 

Assam,  Tippera,  and  Tenasserim. 

The  wood  is  reported  to  be  used  for  boats  in  Assam. 

Ibe. 

£1258,1264.    Tezpur,  Assam 36  and  39 

Nordlinger'^  Sections,  vol.  10. 

2.  B.  Sikkimensis,  King;  Fl.  Br.  Ind.  v.  122;  Gamble  Darj.  List  64.  B, 
Boxhurghiana,  Nees ;  Brandis  For.  Fl.  SIS,  probably  see  Fl.  Br.  Ind.  Vem.  Konhadah, 
Oudh ;  Tarsing,  Nep. ;  Kanyu,  Lepcba. 

A  large    evergreen    tree.     Wood    brownish-white,  soft.      Pores 

moderate-sized    to  large,   very  scanty,   single    or  in  small  groups, 

surrounded  by  loose  tissue.     MedvUary  rays  moderately  broad,  long, 

scanty.       Concentric    lines    which    may    be    annual    rings    many, 

prominent. 

Hills  of  Sikkim  and  Bhutan,  probably  up  to  8000  ft.,  certainly  to  6500  ft.  (Manson 
in  "  Darj.  Working  Plan") ;  extending  probably  to  Oudh  and  Kumaon. 

A  fine  large  tree,  common  in  the  Darjeeling  forests  and  with  a  useful  wood  used 

for  building,  tea-boxes,  etc.     Growth  moderate,  5  to  9  rings  per  inch  of  radius. 

lbs. 
E    700.    Chuttockpur  Forest,  Darjeeling,  6000  ft.  (Johnston)        .        .    36 
E  2419.    Rangbul            „               „         7000  ft.  (Gamble) ...     36 
E  3593.    Darjeeling,  6000  ft.  (Gamble) — 

No.  W  4590  from  Travancore,  sent  by  Bourdillon,  is  named  B.  fagtfolia,  but  the 
wood  is  so  unlike  that  of  B,  Bonoburghiana  and  B.  sikkimensis  that  I  cannot  but  feel 
doubtful  about  it.  It  is  hard  and  heavy,  light  brown  in  colour,  has  small  pores 
surromided  by  white  rings  and  arranged  in  broken  radial  lines  between  the  fine  pale 
medullary  rays.  Where  there  are  no  pores  the  rays  are  connected  by  fine  irregularly 
spaced  cross-bars  of  the  same  colour.    Weight  51  lbs.  per  cub\c  too\i, 

Nos.  E  1290,  Vem.  Durnbail,  31  lbs.,  and  E  1^9^,  ^em.  Rauu  dolu^  ^*i^  ^"^^-t 
from  Cacbar,  seem  to  belong  to  this  genus,  thougVi  the  potea  «c^  W^«c  Wi^si  \\sv^« 
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4.  DEHAASIA,  Blume.  Z>.  cuneata,  Bl. ;  Fl.  Br.  Ind.  v.  125  (AUeodaphne 
ginndis,  Eurz  For.  Fl.  ii.  293),  is  an  evergreen  tree  of  the  tropical  forests  of  Burma 
ivith  a  yellowish  wood,  rather  heavy  but  loose-grained  (Kurz).  D,  Kurzii^  King ; 
Fl.  Br.  lod.  v.  125,  and  2>.  dongataf  Bl.  are  trees  of  the  Andaman  Islands,  the  former 
extending  to  Tenasserim. 

5.  ENDIANDRA,  Br.  E,  firma,  Nees;  Fl.  Br.  Ind.  v.  126,  is  an  evergreen 
tree  of  Sylhet  and  Gachar. 

6.  SYNDICLIS,  Hook.  f.  8.  paradoxa,  Hook.  f. ;  Fl.  Br.  Ind.  v.  127,  is  a  tree  of 
Bhutan.  It  is  interesting  as  being  the  only  one  of  the  Order  with  1-celled  anthers  ; 
it  was  discovered  by  Mr.  Booth  (see  "  Fl.  Br.  Ind."). 

7.  CINNAMOMUM,  Blume. 

About  24  species,  divided  into  two  subgenera — Malabathbum  with  20,  C amphora 
with  4  species. 

Subgenus  1.  Malabathbum.  C.  Cassiaf  Bl. ;  C,  niiidum,  Bl.  and  C,  tavoyanum, 
Mebsn.,  are  Burmese  trees,  the  first  from  Upper  Burma,  the  others  from  Tenasserim. 
(7.  multiflorumf  Wight,  C.  ovaJifolium,  Wt.,  and  C.  litsecefolium,  Thw.  are  Ceylon 
trees,  the  first-named  ( Wal-kurundu,  Cingh.)  being  common  in  the  lower  region,  the 
others  found  in  the  hills.  C,  sulphuratum,  Nees ;  Fl.  Br.  Ind.  v.  132,  is  a  handsome 
yellowish-looking  tree  of  the  Nilgiri  sholas,  where  it  is  common.  C.  Wightiiy  Meissn. 
is  also  found  in  the  Nilgiri  Hills ;  C,  macrocarpumy  Hook.  f. ;  Talbot  Bomb.  List  167, 
in  North  Eanara ;  and  C.  gracile.  Hook  f.  on  river-banks  in  Travancore  and  Unnevelly. 
All  the  above-mentioned  species  have  opposite  leaves  and  are  triple-nerved.  Of  those 
with  triple-nerved  alternate  leaves,  C.  cattdatum,  Nees ;  Fl.  Br.  Ind.  v.  134 ;  Kurz  For. 
Fl.  ii.  289 ;  Gamble  Darj.  List  65  ;  Vem.  Kharsoni^  Nep. :  Sangingf  Lepcha,  is  a  tree 
of  the  lower  hills  of  Sikkim  up  to  5000  ft.,  and  the  Kakhyen  Hills  in  Burma ;  and 
C.  Perrottetiiy  Meissn.  is  a  small  species  of  the  Nilgiris.  C  citriodorum,  Thw. ;  FL 
Br.  Ind.  v.  134;  Trimen  Fl.  Ceyl.  iii.  443;  Vem.  Fengiri-Kurundu,  Gingh.  is  a 
scarce  tree  of  the  moist  low  country  of  Geylon,  with  a  yellowish  wood  and  leaves  and 
bark  scented  with  lemon  and  cinnamon.  It  has  penni-veined  subopposite  leaves.  C, 
vimineum,  Nees ;  Fl.  Br.  Ind.  v.  131,  has  been  found  in  the  Shan  Hills  at  3000  ft. 

Subgenus  2.  Camphoba.  C,  glanduli^erum^  Meissn. ;  Fl.  Br.  lud.  v.  135  ;  Brandis 
For.  Fl.  376;  Vem.  McUligiri,  marisgtri,  Nep.,  is  a  tree  of  the  Central  Himalaya 
extending  west  to  Kumaon,  and  of  the  Kbasia  Hills.  Its  wood  is  strongly  scented 
with  camphor.  The  plant  described  in  Ed.  1  under  this  name  is  apparently  the 
neighbouring  C.  ceciccdaphne,  but  some  of  the  wood  specimens  may  perhaps  belong 
to  C,  glanduU/erum.  C.  Farthenoxylon,  Meissn. ;  Fl.  Br.  Ind.  v.  135 ;  Kurz  For. 
Fl.  ii.  289  (Lauru8  porrecta,  Roxb.  Fl.  Ind.  iL  308)  is  a  large  tree  of  Tenasserim, 
which  gives,  according  to  Kurz,  the  "  Martaban  camphor- wood."  It  may  be  the  one 
herein  mentioned  as  Sinkozi,  Burm. 

The  Japan  camphor  tree  is  C.  Camphora,  Nees  and  Eberm. ;  the  Cassia  cinnamon 
tree  of  China  is  probably  C,  Cassia,  Bl.,  which  apparently  just  passes  into  the  Indian 
region  in  Upper  Burma. 

Wood  soft,  seasons  well,  and  does  not  warp  or  crack.  Pores 
variable  in  size,  usually  moderate-sized,  rather  scanty,  and  surrounded 
by  loose  tissue,  well  marked  on  a  longitudinal  section.  Medullary 
rays  uniform  and  equidistant.  The  leaves  and  bark,  as  well  as  the 
wood  of  many  species,  are  aromatic. 

1.  C.  Tamala,  Nees ;  Fl.  Br.  Ind.  v.  128 ;  Brandis  For.  Fl.  374 ;  Ghimble  Darj. 
List  64.  Laurus  Cassia^  Roxb.  Fl.  Ind.  ii.  297.  Cassia  Lignea  or  Cassia  Cinnamon. 
Vem.  Ddlchinif  kirkiria,  hikray  sinkami,  silkantij  Hind.;  Qurandra,  Jaunsar; 
Chota  sinkoH,  Nep. ;  Nupsor,  Lepcha ;  Dopaiti^  Ass. 

A  moderate-sized  evergreen  tree.     Bark  thin,   compact,  brown, 

wrinkled,  with  an  aromatic  taste.      Wood  reddish-grey,  splits  and 

warpa,  moderately  hard,   doae-gmiied,  ^^\.V^  scented.      Annual 

rings  diatinctly  marked  by  a  naxrov?  \>A\.  oi  fecxskst  ^wA  <i\i  Nik\fc 
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outer    edge    with    fewer   pores.      Pores    small    to    moderate-sized. 
Medullary  rays  fine,  numerous,  equidistant. 

Himalaya,  spariDgly  from  the  Indns  to  the  Sutlej,  common  thence  in  shady  places 
along  streams  to  Bhutan,  rising  to  7000  ft.,  but  most  common  at  3-5000  ft. ;  Sylhec 
and  the  Khasia  Hills  at  3-4000  ft. ;  often  cultivated  in  gardens  in  N.  India. 

When  well-grown  the  Cassia  Cinnamon  is  a  handsome  tree,  on  account  of  its 
glossy  S-nerved  leaves,  pink  young  foliage,  and  panicles  of  yellowish-white  flowers. 
The  leaves  are  aromatic  with  the  scent  of  cinnamon.  They  are  commonly  known 
by  the  name  of  tezpat  or  tefpat,  and  are  used  in  medicine,  also  to  flavour  curries. 
The  bark  is  also  used  as  a  substitute  for,  or  an  adulterant  of,  the  true  cinnamon. 
It  used  to  be,  with  that  of  C.  impresainervium,  collected  largelv  in  the  Darjeeling 
Forests  and  exported,  but  I  believe  the  demand  has  fallen,  and  forest  regulations 
probably  may  have  interfered  to  restrict  the  sale  of  a  product  the  collection  of  which 
by  the  purchasers  is  likely  to  be  wasteful.    It  is  called  Taj  in  Northern  Bengal. 

The  wood  is  not  used.  Its  rate  of  growth  varies  from  6  to  10  rings  per  inch.  The 
trees  in  the  West  Himalaya  are  often  attacked  by  a  curious  fungus  which  causes  a 
large  fleshy  kind  of  "  witches'  broom,'*  and  which  is  Exohasidium  Uinnamomiy  Massee. 
C*  Ind.  For."  xxi.  133  and  xxv.  438). 

lbs. 

H    937.    Hazara,  4000  ft.  (Baden-Powell) 40 

H3162.    Dungagalli,  Hazara,  4000  ft.  (Wild) -« 

H    427.    Bhagi^  Forest,  Jaunsar,  4000  ft.  (Bagshawe)  ....    35 

2.  C.  obtUSifoUum,  Nees ;  Fl.  Br.  Ind.  v.  128 ;  Brandia  For.  Fl.  375 ;  Kurz  For. 
Fl.  ii.  287  ;  Gamble  Darj.  List  65.  Laurus  obttm/olia,  Roxb.  Fl.  Ind.  ii.  302.  Vern. 
Tezpat,  ramtezpat,  kinton,  Beng.;  FJiatgoli,  Kumaon;  Katkaula,  Garhwal;  Dalchini 
kaulo,  Dotidl;  Bara  singoli,  Nep. ;  Nupsor,  Lepcha;  Fatihonda,  Ass.;  Dupattif 
Mechi ;  Krawai,  Magh ;  Lulingyaw,  Burm. 

An  evergreen  tree.  Bark  grey,  aromatic,  J  in.  thick.  Wood 
reddish-grey,  moderately  hard,  shininff.  Annual  rings  very  indis* 
tinctly  marked.  Pores  moderate-sized,  often  subdivided,  uniformly 
distributed  in  frequently  grouped  oblique  lines,  the  groups  surrounded 
by  loose  tissue ;  when  wetted  a  gum  exudes.  Medullary  rays  mode- 
rately broad,  short,  slightly  undulating,  prominent  as  long  narrow 
plates  in  the  silver-grain. 

Outer  Eastern  Himalaya  to  7000  ft. ;  Assam,  Khasia  Hills,  Eastern  Bengal,  Burma 
and  Andaman  Islands. 

Growth  moderate,  the  specimens  show  10  to  12  rings  per  inch  of  radius ;  a  tree 
examined  by  J.  G.  McDonell  near  Darjeeling  gave  15^  rings  per  inch  of  radius. 
S.  E.  Peal  says  that  it  gives  very  good  wood  for  tea-boxes  and  for  planking  of  all  sorts, 
but  that  so  far  it  is  only  used  in  Assam  for  charcoal  {Ind.  Tea  Qaz,),  The  leaves 
are  aromatic,  and  the  bark,  especially  that  of  the  roots,  resembles  cinnamon.  The 
**  Muga  "  silkworm  {Anthercaa  Asaama)  sometimes  feeds  on  its  leaves. 

lbs. 

E  498.    Sukna  Forest,  Darjeeling  Terai  (Manson)  .        .44 

E  693.     Sepoydura  Forest,  Darjeeling,  5500  ft.  (Johnston)    ...     38 
Nordlinger*s  Sections,  vol.  9  {Laurus  ohtusifolia), 

3.  C.  impressinervium,  Melssn. ;  Fl.  Br.  Ind.  v.  129 ;  Gamble  Darj.  List  65. 
^'e^n.  Sinkoli,  Nep. ;  Nupsor,  Lepcha. 

A  small  evergreen  tree.  Bark  and  ivood  resembling  that  of  C, 
Tamala, 

Sikkim  Himalaya  at  4-6000  ft. 

All  my  Darjeeling  Herbarium  specimens  of  ''Tezpat'*  seem  to  belong  to  this 
species,  and  not  to  C.  Tamala,  and  I  think  the  wood  specimens  also  belong  here.  I 
have  no  doubt  that  the  bark  is  used  indiscriminately  with  that  of  C.  Tamoli.. 

E  575s    Sukna  Forest,  Darjeeling  Terai  (Manaoii^ ^^ 
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4.  C.  paueiflOFUm,  Nees ;  Fl.  Br.  Ind.  v.  129.    Vera.  Dinglatterdop^  Ehasia. 

Wood  light  red,  very  aromatic,  rough,  hard.  Pores  moderate- 
sized,  often  in  radial  lines.  MedvMary  rays  moderately  broad, 
numerous,  with  a  good  silver-grain. 

Assam  Valley,  Khasia  Hills  and  Sylhet. 

Growth  fast,  4  rings  per  inch  of  radius. 

lbs. 

E  798.    KhasU  Hills,  5000  ft.  (G.  Mann) 39 

6.  C.  Iners,  Reinw.;  FL  Br.  Ind.  v.  130;  Kurz  For.  Fl.  ii.  287.  Laurus  nUida, 
Roxb.  Fl.  Ind.  iiL  300,    Vera,  Hmanihin,  Burm. 

A  large  tree.     Bark  grey,  smooth,  with  horizontal  wavy  bands, 

1^  to  I  in.  thick.    Wood  light  yellowish-brown,  moderately  hard,  shining, 

smooth,  scented.    Poises  moderate-sized,  often  subdivided,  surrounded 

by  loose  tissue,  frequently  filled  with  resin.    Medullary  rays  short,  fine, 

prominent,  not  deep,  causing  a  speckled  silver-grain  on  a  radial  section. 

Forests  of  South  Tenasserim. 

An  important  wood,  scented  like  that  of  C7.  cecicodaphne  and  other  species,  and 
likely  to  be  valuable  for  export  if  obtainable  in  large  quantities  and  cheap. 

11m. 

B  1946,  2482.    Tavoy  (Seaton) 43  and  36 

B  4072.    Tenasserim  (Palmer) 3t 

B  4931.    Tavoy  (Manson) — 

6.  C.  zeylanicum,  Breyn ;  F).  Br.  Ind.  v.  131 ;  Bedd.  Fl.  Sylv.  t.  262 ;  Bnuidis 
For.  Fl.  375 ;  Kurz  For.  Fl.  ii.  287 ;  Talbot  Bomb.  List  167 ;  Trimen  FL  ChyL  ui. 
440.  Laurus  Cinnamomum,  Koxb.  Fl.  Ind.  ii.  295.  The  Cinnamon.  YenLDat- 
chini,  Hind. ;  Karrutoa,  Icdsingh,  lavungay  Tam. ;  OheZy  hojewar^  Mar. ;  ^naZtn^a^Td. ; 
Eringolam,  elavwngamy  vayana^  Mai ;  Lavanga,  Trav.  Hills ;  Kuritndn^  CSo^ ; 
Thitkyabo^  Burm. 

A  large  tree.  Bark  brown,  rough,  i  to  f  in.  thick.  Wood  light 
red,  moderately  hard.  Pores  moderate-sized,  often  subdivided,  sur- 
rounded by  open  tissue  often  of  darker  colour.  Medullary  rays  fine, 
brown,  bent  where  they  touch  the  pores,  giving  a  shining  silver-grain 
on  a  radial  section. 

South  and  West  India,  along  the  coast  from  the  Konkan  southwards,  rising  on  the 
Ghdt  slopes  to  6000  ft. ;  moist  low  country  of  Ceylon  up  to  2000  ft. ;  Tenasserim  in 
Burma. 

This  is  the  wild  plant  of  the  true  cinnamon.  The  spice  is  given  by  the  bark,  bat 
the  leaves  also  are  aromatic,  and  the  root  yields  camphor.  Trimen  says  that  the 
cinnamon  has  doubtless  been  collected  in  Ceylon  from  the  very  earliest  times,  for  it  is 
referred  to  by  Ibn  Batuta  in  the  14th  and  Nicolo  Conti  in  the  15th  century.  The 
cinnamon  gardens  of  Colombo  and  Ghille  and  the  South-West  Coast  generally  are 
stretches  of  coppice  growth  in  which  the  tree  is  not  allowed  to  grow  large,  and  the 
shoots  which  are  large  enough  for  bark  are  cut  out  yearly  in  a  sort  of  '*  furetage."  The 
bark  is  cleaned  of  the  outer  rough  layers,  and  the  rest  allowed  to  roll  into  quiUs,  in 
which  form  it  goes  into  the  markets  (see  also  Brandis  For.  FL  375).  In  the  times 
of  the  Portuguese  and  Dutch  in  Ceylon,  the  cultivation  of  cinnamon  was  a  Government 
monopoly,  and  the  British  GK)verQment  also  maintained  the  monopoly  until  1833. 
According  to  W.  E.  Davidson  (Ceylon  Official  Handbook,  Paris  Exhibition,  1900X  ^^^ 
area  imder  cultivation  in  Ceylon  is  about  43,500  acres,  and  the  value  of  the  export 
trade  about  25  lakhs  of  rupees,  the  best  quality  fetching  Is,  Zd,  per  pound.  The  i^ue 
of  the  trade  in  India  is  much  less,  scarcely  reaching  Rs.10,000  (Watt). 

The  wood  is  not  used;  it  is  somewhat  scented,  but  coarte.  Bourdillon  gives 
W  =  37  lbs.,  P  =  593. 

According  to  Foulkes  it  grows  on  any  soil,  but  best  perhaps  on  laterite.  He  says 
the  fruits  are  collected  unripe  and  ex^ilcA  V>  ^^xx&d.^  Xa  ^^tAcate  cloves.  A 
medicinal  oil  is  also  obtained  from  them. 


(Magnifitd  '^  tinM.) 
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lbs. 
W3884.    Aramby  Reserve,  Xilgiris,  7000  ft.  (Gamble).        ...    40 

W4549.    Travancore  (Bourdlllon) 43 

Cejlon  Collection,  new,  No.  81  (Mendis). 

Nordlinger's  Sections,  vol.  10  {Laurus  Cinnamomum), 

I  believe  the  Aramby  specimen  to  be  correct,  but  it  nUgkt  belong  to  </. 
aulphurfUum^  which  is  a  more  common  tree  in  the  higher  sholas. 

7.  C.  eeeleodaphne,  Meissn. ;  FI.  Br.  Ind.  v.  135 ;  Gamble  Daij.  List  65.  Vera. 
MaUigirif  fnarisgtri,  Nep. ;  Bohu,  Lepcha;  Gunserai,  Mechi;  Oondhori^  gondri, 
gcndaeraij  Ass. ;  Gundroiy  Cachar. 

A  large  tree.  Bark  1  to  2  in.  thick,  dark  grey,  uneven,  outside 
corky,  highly  scented.  Wood  rough,  pale  brown,  highly  scented  with 
a  strong  smell  of  camphor,  soft  to  moderately  hard,  even-grained. 
Annual  rings  marked  by  a  distinct  line.  Pores  between  moderate- 
sized  and  large,  uniformly  distributed,  often  oval  and  subdivided  and 
filled  with  a  glittering  resinous  substance,  distinctly  marked  on  a 
vertical  section.  Medullary  rays  short,  numerous,  uniformly  dis- 
tributed, fine  or  moderately  brc^,  the  distance  between  the  rays 
generally  less  than  the  transverse  diameter  of  the  pores. 

Eastern  Himalaya  in  Sikkim  and  Bhutan,  rising  to  4000  ft ;  Assam  and  Sylhet. 

This  tree  has  hitherto  been  called  C,  glandtdi/erumj  to  which  species  indeed 
some  of  our  specimens  may  belong,  and  of  which,  as  suggested  by  Hooker,  it  may 
prove  to  be  a  form,  but  as  far  as  I  can  make  out,  the  Darjeelins  and  Assam  tree  is 
C  cecieoda^ne.  There  are  fine  specimens  growing  in  the  Park  and  the  Eaunli  jcaiden 
at  Dehra  Dtin  grown  from  Assam  seed,  said  to  have  been  obtained  by  W.  R.  Fisher, 
and  these  seem  certainly  to  belong  to  C.  cecicodaphne,  and  prove  that  it  is  well  worthy 
of  cultivation,  not  merely  for  its  scented  wood,  but  for  its  ornamental  character.  The 
leaves  turn  red  before  they  (all.  S.  E.  Peal  says  it  reaches  a  girth  of  8  to  10  ft^  and 
occasionally  is  large  enough  to  make  canoes  capable  of  carrying  from  300  to  500  mds. 
The  scent  precludes  the  use  of  the  wood  for  tea-boxes,  but  it  is  good  for  boxes  and 
furniture,  as  white  ants  dislike  it.  It  is  somewhat  brittle,  however,  as  I  have  found 
with  some  which  I  have  had  for  several  years  in  India,  made  into  herbarium  boxes. 
The  growth  of  the  tree  is  fast,  2  to  3  rings  per  inch  of  radius.  The  weight  is  about 
38  lbs.  per  cubic  foot. 

lbs. 

E    670.    Dulka  Jhar,  Daijeeling  Terai  (Manson)      ....    38 


E  2413.  Tista  Valley,  Daijeeling  (Gamble) 
E  628.  Eastern  Dtbrs,  Assam  (G.  Mann) 
E  639,  2304.  Edmrup,  Assam  (G.  Mann) 
E  2187.    Nowgong 


.    37 
.    39 
34  and  40 
.    44 


Nordlinger's  Sections,  vol.  9  (Laurus  glanduUfera,  Wall.)  (Tab.  XII.  1). 

8.  C.  inunctum,  Meissn. ;  Fl.  Br.  Ind.  v.  135 ;  Kurz  For.  Fl.  ii.  289.  Vern. 
Karavxiyy  Burm. 

Wood  orange-brown,  scented,  moderately  hard,  oily  to  the  touch. 

Pores  moderate-sized  and  large,  often  subdivided,  filled  with  resin, 

the  transverse  diameter  often  equal  to,  or  slightly  larger  than,  the 

distance  between  the  fine,  prominent,  medullary  rays.     The  rays  give 

a  good  silver-grain.     It  resembles   the  wood  of  C\  cecicodaphne  in 

stmcture. 

South  Tenasserim. 

Weight  42  lbs.  per  cubic  foot.  Wood  durable,  used  for  house-building  and  shingles, 
but  not  nearly  so  strongly  scented  as  that  of  C  iners,  C.  glandvliferum  and  C.  cecico- 
daphne.    On  a  radiaJ  section  dark  specimens  are  not  at  all  unlike  Teak. 

B  ^945, 2483.     Tavoy  (Seaton) \^waeL\^ 

B4074.     Tavoy  (a  K  Palmer)         .         .         .         .         .         .         .    "^^ 
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9.  C.  sp,    Vem.  Sinkoziy  Burm. 

Wood  red,  soft,  strongly  scented.  Pores  moderate-sized,  often  sub- 
divided, their  transverse  diameter  generally  equal  to,  or  less  than,  the 
distance  between  the  short  and  fine  Toedulla/ry  rays. 

South  Tenasserim. 

The  tree  was  found  by  the  late  Mr.  Lee  in  Mergui,  but  is  rather  scarce.  It  may 
possibly  be  C,  tavoyanum  or  (7.  Farthenoxylon, 

lb0. 

B1387.    Tavoy 41 

B  4932  from  Tavoy ;  Vem.  Thitlainyin,  received  from  F.  B.  Hanson,  Conservator, 
is  a  wood  with  a  strong  scent  of  cloves.  The  bark  chewed  has  exactly  the  same  effect 
as  cloves.    It  is  a  species  of  Cinnamomumy  with  3-nerved  leaves. 

Bark  shining,  brown,  with  long  shallow  vertical  furrows.  Wood 
light  brown,  moderately  hard.  J^ores  moderate-sized,  evenly  dis- 
tributed.   Medullary  rays  fine,  numerous. 

Nofl.  B  298,  Burma  (1867),  24  lbs. ;  B  2691  (40  lbs.) ;  B  2695  (39  lbs.) ;  B  2719 
(36  lbs.),  Tavoy  (Wallich,  1828),  all  evidently  belong  to  Lauraceae  and  probably  to 
the  genus  Cinnamomum,  They  have  light,  soft,  aromatic  woods.  Fores  moderate- 
sized,  generally  subdivided.    Medullary  rays  fine,  equidistant,  numerous. 

10.  C.  Camphora,  Nees  and  Eberm. ;  Brandis  For.  Fl.  376.    Laurus  camphori- 
fera^  Eaempfer ;  Boxb.  Fl.  Ind.  ii.  304.    The  Japan  Camphor  tree. 

A  moderate-sized  tree,  usually  branching  early.  Bark  brown, 
rough.  Wood  greyish-white,  moderately  hard,  scented  strongly  with 
camphor,  rather  rough.  Anntud  rings  clearly  marked  by  a  dark 
line.  Pores  moderate-sized,  rather  scanty,  often  subdivided  into  2 
or  3,  sometimes  in  a  faint  concentric  arrangement.  MediMary  rays 
fine,  numerous,  short.  On  a  radial  section  the  wood  often  shows 
pretty  waves,  as  does  satinwood  or  maple. 

China,  Japan,  Cochin-China,  Formosa,  much  planted  in  India,  where  it  grows 
admirably  in  suitable  places. 

This  tree  is  that  which  gives  the  Japan  camphor  as  distinct  from  the  Malay  or 
Borneo  camphor  given  by  Dryohaianops  Camphora.  The  camphor  is  obtained  bv 
"  boiling  chips  of  the  wood  and  roots  with  water,  when  the  crude  camphor  is  sublimed 
'  with  the  steam  and  deposited  on  straw  mih  which  the  head  of  the  retort  is  filled. 
'  It  is  afterwards  purified  by  sublimation  with  lime  or  chalk  "  (Brandis).  For  a  more 
detailed  account  '*  Ind.  Forester,"  xix.  459  and  xziii.  469,  may  be  consulted.  According 
to  a  Beix)rt  of  the  American  Consul  at  Tamsin,  Formosa,  reproduced  in  the  J^mes  of 
Sept.  19, 1900,  the  annual  outturn  of  camphor  from  Japan  comes  to  134  tons,  that  of 
China  to  98  tons,  while  Formosa  gives  the  enormous  amount  of  nearly  2680  tons. 
The  trade  is  a  monopoly  of  the  Japanese  Grovemment,  who  are  using  their  endeavours 
to  improve  the  quality  of  the  product.  Camphor  is  a  very  important  and  valuable 
product,  used  in  medicine,  to  protect  articles  from  insects,  and  generally  as  an  anti- 
septic, in  the  manufacture  of  celluloid,  smokeless  powder,  etc.,  and  when  it  is  remembered 
that  India  imports  camphor  yearly  to  the  value  of  some  seven  lakhs  of  rupees,  it  is 
important  that,  if  possible,  she  should  be  able  to  grow  a  supply  of  her  own.  This  can 
ea^y  be  done  with  Japan  camphor,  which  grows  easily  and  quickly  in  many  parts  of 
India.  There  are  fine  trees  in  the  Botanic  Ghirdens  of  Calcutta  and  Saharanpur;  it 
grows  very  well  in  Dehra  Wn,  and  thrives  even  at  the  elevation  of  7000  ft.  in  the 
Nilgiris.  It  requires  good  soil,  bat  is  very  easily  Teand  and  planted.  The  growth  is 
often  very  fast,  some  Dehra  Diin  specimens  showing  nearly  1  ring  per  inch  of  radius. 
The  leaves  can  be  used  as  well  as  the  wood,  as  was  found  bv  Mr.  D.  Hooper's  experi- 
ments C  Ind.  Forester,**  xziL  111).  The  extension  of  the  cultivation  of  the  tree  seems 
certainly  desirable,  and  there  must  be  in  various  parts  of  India  suitable  places  for  it. 

Ibe. 

0  4498.    Forest  School  Park,  Dehra  T>viTi  (^W^VcWV^        ...    39 
^ordiinger's  Sections,  vol.  5  (^Latutis  CamigJwra). 
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8.  MACHILUS,  Nees. 

A  very  difficult  genus,  as  is  evidenced  by  the  alterations  which  Sir  Joseph  Hooker 
had  to  make  in  his  first  account  of  it  in  the  Fl.  Br.  lad.  The  M,  odoratissima  of  Ed.  1 
<*  Manual  of  Indian  Timbers "  clearly  contains  something  like  7  or  8  distinct  species, 
and  the  wood  specimens  described  under  it  belong  to  quite  four  species.  I  have  gone 
over  the  genus  again  and  again  with  great  care,  in  the  Herbaria  of  Kew  and  Calcutta, 
and  I  have  dissected  my  own  dried  specimens,  which  to  some  extent  correspond  to 
specimens  of  wood  in  the  various  museums.  After  careful  consideration,  I  am  inclined 
to  think  that  H  929  is  M.  odoratissima ;  H  92,  M.  JOuthiei ;  E  435,  2414  and  3634, 
M,  Gammieana;  E  592,  M,  Oaniblei;  and  E  1271,  M.  hombycina.  The  FJicebe 
attenuaia  of  Ed.  1,  p.  308,  is  undoubtedly  M.  edtUis,  E  363,  2416  and  3389.  Of  M. 
macrantJia  and  M,  viltosa  there  is  no  reason  to  doubt. 

About  16  good  species  are  described  in  Fl.  Br.  Ind.,  but  the  genus  still  remains 
in  some  doubt,  and  requires  to  be  fully  studied  from  living  specimens  on  the  spot. 
Of  those  described,  no  less  than  9  are  Himalayan,  about  9  Assamese  or  extending  to 
Assam,  5  Burmese  and  1  only  South  Indian.  M,  odoreUissima  extends  west  to  the 
Indus ;  M,  Buthiei  and  M,  QamUei  to  the  Jamna  or  further ;  M,  viUosa^  to  Nepal ; 
M.  edvlis^  M.  Gammieana,  M»  Kwrzii  and  M.  bootanica  are  Si^um  plants ;  M.  parvi- 
flora^  M,  Listeria  M,  hombycina,  M,  khasyana  and  M.  Kingii,  Assamese  or  Khasian ; 
M.fruticosa  and  M,  rimosa,  BL,  Burmese;  and  M.  macrantha,  S.  Indian. 

M.  parvifloray  Meissn. ;  Fl.  Br.  Ind.  v.  137,  860,  is  a  common  small  tree  of  the 
Khasia  Hills,  where  also  are  found  M.  khasyana,  Meissn.  and  M.  Kingii,  Hook.  f. ; 
Fl.  Br.  Ind.  v.  861,  the  latter  a  small  tree  common  at  4-5000  ft.  elevation,  which  is 
also  found  in  the  Shan  Hills.  M.  Listeri,  King;  FL  Br.  Ind.  v.  138,  860,  is  a  tree  of 
the  Ehasia  Hills  which  probably  extends  east  to  Sikkim.  M.  Kurzii^  King ;  Fl.  Br. 
Ind.  V.  860,  is  a  large  tree  of  the  Darjeeling  Hills  at  6-9000  ft.,  and  is  probably  the 
high-level  Kavxila,  M.  bootanica,  Meissn. ;  Fl.  Br.  Ind.  v.  138,  861,  is  a  moderate- 
sized  very  distinct  tree  found  by  Griffith  in  Bhutan.  M,  fruticosa,  Kurz  For.  FL  ii. 
292 ;  Fl.  Br.  Ind.  v.  140,  861,  is  a  shrub  of  Upper  Tenasserim  at  4000  ft. 

Wood  soft  or  moderately  hard,  even-grained,  usually  smooth,  grey 
or  greyish-brown  or  reddish-brown.  F(yres  moderate-sized  or  large, 
scanty,  sometimes  in  patches,  and  often  surrounded  by  loose  tissue. 
Medullary  rays  fine  to  moderately  broad,  not  numerous,  usually 
giving  a  good  silver-grain. 

1.  M.  odoratissima,  Nees  (in  part);  Fl.  Br.  Ind.  v.  139,  859;  Brandis  For.  Fl. 
378.  M,  indica,  Kurz  For.  Fl.  ii.  291.  Vem.  Dalchini^  miih-patta,  prora,  badror, 
leddily  Pb. ;  Katvdla,  Hind. 

A  moderate-sized  tree.  Bark  dark  brown,  thin,  rough.  Wood 
grey,  moderately  hard,  with  rather  twisted  grain,  shining  on  a  radial 
section.  Pores  moderate-sized,  often  subdivided,  irregularly  dis- 
tributed and  scanty.  Medullary  rays  fine,  not  numerous,  the  distance 
between  them  equal  to  the  diameter  of  the  pores,  giving  a  silver- 
grain  of  small  plates. 

Himalaya,  from  the  Indus  eastwards,  at  rather  low  levels,  usually  at  2-4000  ft. ; 
Khasia  Hills  at  5-6000  ft. ;  hills  of  Martaban,  3-7000  ft. 

This  tree  is  recognized  by  its  markedly  oblong  fruit  and  glabrous  flower-panicles. 

It  is  scarce  in  the  country  about  the  Jumna  and  Sutlej,  except  quite  low  down ;  higher 

up  it  is  replaced  by  the  much  more  common  M.  Duthiei. 

lbs. 

H    929.    Hazara,  Punjab  (Baden-Powell) 39 

H4894.    Mussoorie,  N.-W.  Provinces,  6000  ft.  (Babu  U.  N.  Kanjilal)    .    42 

2.  M.  Villosa,  Hook.  f. ;  Fl.  Br.  Ind.  v.  140,  860 ;  Gamble  Darj.  List  65 ;  Phcebe 
vUlosa,  Wight;  Kurz  For.  Fl.  iL  290.  Laurus  villosa,  Roxb.  FL  Ind.  ii.  310.  Vem. 
Surool,  Nep. ;  Elega^  Burm. 

A  large  evergreen  tree.    JScwi  dark  brown,  rough.    Wood  yeUa^\&V\.- 
brown,  moderately  hard,  of  good  texture,  not  \xTi!fit<bT^ais.,\iQK»X\ak^^ 
to  warp.    Anntuil  rings  distinctly  marked  \>y  a  dax^s.  Yva.^     "Po'ce^ 
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moderate-sized,  rather  resinous.    MedvUa/ry  rays  fine  to  moderately 

broad,  rather  distant,  showing  a  good  silver-grain  on  a  radial  section. 

Eastern  Himalaya,  up  to  7000  ft;  Assam,  Sylbet,  Gachar  and  the  hill  ranges 
across  to  Upper  Burma. 

A  nice  useful  wood,  but  the  growth  is  slow,  11  rines  per  inch  of  radius. 

lb«. 

B4761.    Upper  Burma  (J.  Nisbet) 31 

3.  M.  edulls,  King;  Fl.  Br.  Ind.  v.  138,  860;  Gamble  Darj.  List  65.  Vem. 
Dudrif  lepchaphal^  Upchakawala,  Nep. ;  Fhani,  Lepcha. 

A  large  evergreen  tree.  Wood  light  grejdsh-brown,  moderately- 
hard,  smooth,  even-grained.  Anrnuu  rings  marked  by  a  distinct 
line.  Pores  moderate-sized  and  large,  often  oval,  often  subdivided, 
scanty.    MedvMary  rays  fine,  equidistant. 

Sikkim  and  Bhutan  Himalaya,  at  4-8000  ft. 

A  conspicuous  well-marked  tree  with  a  large  round  walnut-like  fruit  which  is 
eaten  by  Lepchas,  and  long  narrow  leaves  (called  Fhoebe  attenuatay  Nees  in  Ed.  1). 
It  is  an  important  tree  in  the  DaijeeUng  Forests  and  reproduces  admirably  from  seed. 
The  wood  is  used  for  planking,  tea-boxes  and  other  purposes ;  its  growth  is  moderate, 
5  to  9  rings  per  inch  of  radius. 

IbB. 

E  363.  Rangbdl  Forests,  Darjeeling,  7000  ft.  (Johnston)  ...  44 
E  2416.  Chuttockpur  Forest,  Darjeeling,  6000  It.  (Gamble)  ...  39 
E3389.    Darjeeling  Hills,  7000  ft — 

4.  M.  Gammieana,  King;  Fl.  Br.  Ind.  V.  137,  860;  Gamble  Darj.  List  65.  M, 
Clarkeana,  Eling,  Fl.  Br.  Ind.  v.  137.    Vern.  Laliy  jagrikat,  Nep. ;  Phamlet^  Lepcha. 

A  large  tree.  Bark  dark  brown.  Wood  reddish-brown,  mode- 
rately hard,  even-grained.  Pores  moderate-sized,  surrounded  by 
loose  tissue  and  grouped  in  obliquely  concentric  patches,  often  filled 
with  resin.    Medullary  rays  fine  to  moderately  broad,  rather  scanty. 

Sikkim  Himalaya,  at  5-8000  ft. 

A  common  tree  in  the  Darjeeling  Forests,  important  in  their  sylviculture,  repro- 
ducing well  from  seed.  The  wood  is  used  for  planking,  tea-boxes,  etc.,  and  its  growth 
is  moderately  fast. 

lbs. 

E  435.  Rangbdl  Forest,  Darjeeling,  7000  ft.  (Johnston)  ...  43 
E2414.  „  „  „  „  (Gamble)  ...  36 
E3634.    Darjeeling,  7000  ft. — 

E  2414  is  the  specimen  described,  and  I  believe  it  to  be  correct,  the  others  may 
possibly  belong  to  another  species.  Nordlinger's  Section,  vol.  10  (if.  odomtissimd) 
seems  to  be  this  species. 

6.  M.  Gamble!,  King ;  Fl.  Br.  Ind.  v.  138,  860 ;  Gamble  Darj.  List  65.  Vern. 
Katvala,  Nep. 

A  moderate-sized  tree.     Wood  reddish-brown  with  darker  streaks, 

moderately   hard,  smooth,   even-grained.     Pores  moderate-sized,   in 

rings  of  loose  tissue,  joined  into  short  obliquely  concentric  patches, 

prominent  on  a  vertical  section.    Medidlary  rays  fine,  not  numerous, 

showing  a  silver-grain. 

Lower  Himalaya  from  the  Dehra  Dun  eastwards  to  Bhutan  and  the  Daphla  Hills 
at  2-4000  ft. ;  Assam  Valley. 

This  is  the  low-level  KatutHa,  and  affects  shady  places  in  ravines  and  along  streams. 

lbs. 

E  592.    Khookloong  Forest,  Darjeeling  Terai  (Manson)         .        .        .43 
6.  M.  bombycina,  King ;  Fl.  Br.  Ind.  v.  861.    Vem.  Soom,  Ass. 

A   moderate-sized  tree.    Baric  bto^ii,  xoueh,  at  times  greyish. 
ff^ood  greyisb'hroym,  in  structure  \Vk^  \Jcia\,  ol  M.  Gam\)lex. 
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Assam  Valley,  espeoially  in  Sibedgar  District — ^largely  cultivated. 

In  the  Fl.  Br.  Ind.  this  species  is  given  definitely  as  the  Soom  tree  of  Assam,  and 
it  is  said  to  be  cultivated  only,  but  in  Brandis'  paper  in  **  Ind.  Forester,"  v.  35,  written 
after  a  personal  investigation  of  the  Muga  silk  industry,  it  is  said,  **  The  Soom  tree,  on 
'  which  the  Miiga  silkworm  is  reared,  is  one  of  the  commonest  trees  in  the  Sibs&gar 

*  District.    It  is  found  in  almost  all  soils  and  situations,  but  is  especially  abundant  on 

*  low  marshy  ground  and  in  such  places  is  exceedingly  gregarious.    It  is  not  known  if 

*  it  is  indigenous  in  the  plains  of  Assam,  but  it  is  certain  that  it  was  largely  cultivated 

*  in  former  times,  and  it  is  now  firmly  established  in  the  district.    At  the  present  day, 

*  however  (1880),  it  is  seldom,  if  ever,  planted,  as  existing  forests  are  more  than  what 
'  is  required,  and  a  large  proportion  of  them  remain  unutilized."  For  the  system  of 
production  of  Muga  silk  (the  produce  of  Anthercea  aasamaf  Westw.)  the  rest  of  the 
article  mav  be  consulted,  as  well  as  voL  vi.-iii.  of  Dr.  Watt's  *'  Dictionary  of  Economic 
Products."  S.  E.  Peal  says  that  the  felling  of  it  is  prohibited  on  waste  lands,  so  thi^t 
the  wood  is  not  much  used,  but  it  makes  "  uncommonly  good  tea-boxes — a  little  heavy, 

*  but  very  tough."  He  also  mentions  that,  owing  to  the  roots  being  entirely  surface- 
feeders,  it  has  to  be  completely  dug  out  in  clearing  land  for  tea  {Ind.  Tea  Oaz.). 

Ibfl. 

E  1271.    Lakhimpur,  Assam  (G.  Mann) 43 

7.  M.  Duthlei,  King ;  Fl.  Br,  Ind.  v.  861.   Vern.  Kaioala,  Hind. ;  Bhojo,  Jaunsar. 

An  evergreen  tree.  Bark  thin,  dark  grey,  slichtly  rough.  Wood 
grey,  moderately  hard.  Annual  rings  well  ma^ed  by  a  dark  line. 
Fores  moderate-sized,  rather  scanty,  evenly  distributed.  Medullary 
rays  fine,  not  very  numerous^  causing  a  neat  silver-grain. 

Western  Himalaya  from  Ghamba  eastwards  to  Nepal,  and  perhaps  further,  at 
4-8000  ft. 

A  beautiful  tree,  shady  and  graceful  and  handsome,  especially  when  in  full  flower. 
It  prefers  ravines  and  the  banks  of  streams,  and  is  easily  recognized  from  M,  odoror 
tissima  by  having  round  fruit  and  tomentose  flower-panicles.  The  wood  is  not  used, 
but  it  is  fairly  good,  though  not  durable.    Growth  slow. 

lbs. 

H      92.    The  Glen,  Shnla,  6000  ft.  (Gamble) 37 

H4766.    Deota,  Tehri-Garhwal,  8000  ft.  (Gamble)        ....    36 

8.  M.  maerantha,  Nees ;  Fl.  Br.  Ind.  v.  140,  861 ;  Bedd.  For.  Fl.  t.  264 ; 
Brandis  For.  Fl.  378 ;  Talbot  Bomb.  List  167 ;  Trimen  Fl.  Ceyl.  iii.  443.  Vern. 
Kurma,  Kan.;  Qulwn,  Mar.;  Kcila  mdvu,  Tam.;  Urdvu,  MaL;  Ana  kuru,  Trav. 
Hills;  Krome,  Badaga;  IrtUi,  Kader;  VlulUy  Cingh. 

A  large  evergreen  tree.     Wood  orange-brown,  moderately  hard. 

Pores  moderate-sized,  often  subdivided.     MedvZlary  rays  fine,  rather 

irregular,  scanty,  the  distance  between  them  equal  to  the  diameter 

of  the  pores. 

Western  Ghdts  from  the  Konkan  southwards,  asceading  to  7000  ft. ;  Ceylon  up 

to  4000  ft. 

Beddome  says  the  timber  is  often  used  for  building.    Bourdillon  gives  W  =  36  lbs. 

and  P  =  408,  and  says  the  wood  is  used  for  boats. 

lbs. 

W  4585.    Travancore  (Bourdillon) 34  ^ 

9.  PHCEBE,  Nees. 

Six  species,  evergreen  trees  or  shrubs.  P.  angusti/olia,  Meissn.;  Fl.  Br.  Ind.  v. 
141,  is  a  small  shrub  of  the  Kbasia  Hills  at  2-4000  ft.  P.  pallida,  Nees ;  Fl.  Br.  Ind. 
V.  142 ;  Brandis  For.  Fl.  377  ;  Vern.  Kanwdl^  Kumaon,  is  a  smaU  tree  of  the  Central 
Himalaya  from  Kumaon  to  Sikkim  ascending  to  5000  ft.,  and  of  moist  ravines  in  the 
Eastern  Oudh  forests.  P.  attenuatay  Nees ;  Fl.  Br.  Ind.  v.  143 ;  Gamble  Darj.  List 
65,  is  a  tree  of  the  Sikkim  and  Bhutan  Himalaya,  ascending  to  ^Q^  i\>.^  vcA  q*1  ^^ 
forests  of  Sylhet.  P.  tavot/ana,  Hook,  f.;  Fl.  Br.  Ind-  '^.l^'i  (^UacU\\wA  ta^o-^wao.^ 
Kurz  For.  Fl.  ii  292),  is  a  tree  of  the  Mergui  Archipelago  wxd'ltwio^ . 
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Wood  smooth,  even-grained,  brown  or  olive-brown.  Pores 
moderate-sized,  scanty.    MedvUary  rays  fine,  equidistant. 

1.  P.  laneeolata,  Nees;  Fl.  Br.  Ind.  V.  141 ;  Brandis  For.  Fl.  377 ;  Kurz  For.  Fl. 
ii.  290;  Qamble  Darj.  List  65.  Laurus  lanceolaria,  Koxb.  Fl.  Ind.  ii.  309.  Vem. 
Chan,  Chandra^  hadroTf  shalanghi,  Pb. ;  Haulia,  dandoray  kdwal,  sun  kawal,  hilpkari. 
Hind. ;  Bhadroij  Jaunsar ;  Kat  kawal j  sunkaulo,  Kumaon  ;  Kekra,  katkaulo,  Garnwal ; 
Wowolo,  Dotidl ;  TVtmrt,  Dehra  Ddn ;  Dupatti,  Mechi ;  Nuniajhar,  Qiro ;  Sun  kanwdl, 
Kumaon. 

A  small  evergreen  tree.  Wood  hard,  close-grained :  sap  wood  and 
young  trees  greyish-white,  heartwood  olive-brown.  Annvxd  riiigs 
marked  by  a  distinct  line.  Pores  moderate-sized,  often  oval  and 
subdivided,  or  in  short  radial  lines,  uniformly  distributed.  MedvUary 
rays  fine,  equidistant. 

Outer  Himalaya  from  the  Sutlej  to  Bhutan,  ascending  to  6000  ft. ;  Khaaia  Hills, 
Sylhet  and  Burma. 

A  handsome  tree,  with  a  pretty  wood.  It  seems  doubtful  if  it  is  really  found  in 
S.  India,  so  I  have  not  quoted  Beddome.  Growth  fast,  3  to  4  rings  per  inch  of 
xadius. 

lbs. 

H      91.    Bhajji,  Simla,  4000  ft.  (Gamble) 46 

E  2415.    Chunbati,  Daijeeling,  2500  ft.  (Gamble) 55 

Nordlinger's  Sections,  vol.  9. 

2.  P.  panieulata,  Nees ;  Fl.  Br.  Ind.  v.  142 ;  Brandis  For.  Fl.  377.  P.  Wightii^ 
Bedd.  Fl.  Sylv.  t.  292.  P.  pubescens,  Nees ;  Kurz  For.  FL  ii.  290.  Vern.  Kamdra, 
Badaga ;  Taungkanyiny  Burm. 

A  moderate-sized  tree.    Bark  thin,  brown,  slightly  rough.     Wood 

moderately  hard :  sapwood  greyish- white,  heartwood  brown,  smooth, 

with  brown  medullary  patches.    Pores  moderate- sized,  rather  scanty, 

uniformly  distributed.     Medullary  rays  fine,  equidistant. 

Central  Himalaya ;  Chittagong  and  Burma ;  Western  Ghdts  of  S.  India,  especially 
the  Nilgiris,  up  to  7000  ft. 

A  common  tree  in  some  Nilgiri  sholas,  very  ferruginous  when  in  young  leaf. 

lbs. 

W  3733.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 48 

W  4038.    Lovedale,  Ootacamund,  7000  ft.  (Gamble)      ....    48 

B  3705  sent  by  H.  C.  Hill  from  Tenasserim  under  the  name  Kyaisai  may  be  a 
'Phoebe,  The  wood  is  light  olive-brown,  moderately  hard.  Pores  moderate-sized,  some- 
times subdivided.    Medullary  rays  fine,  prominent.    Weight  53  lbs.  per  cubic  foot. 

10.  ALSEODAPHNE,  Nees. 

Three  Indian  species.  A,  petiolaris.  Hook.  f. ;  Fl.  Br.  Ind.  v.  145,  is  a  large  tree 
of  Assam,  Cachar  and  Upper  Burma,  it  may  be  the  "  Dowki  Poma  "  described  below. 
A.  grandis,  Nees ;  Fl.  Br.  Ind.  v.  146 ;  Kurz  For.  Fl.  ii.  293,  is  an  evergreen  tree  of 
Burpaa  with  a  yellowish  wood  turning  brown  on  exposure. 

'  1.  A.  semecarpifoUa,  Nees ;  Fl.  Br.  Ind.  v.  144 ;  Bedd.  Fl.  Sylv.  t.  297 ;  Talbot 
Bomb.  List  168 ;  Trimen  Fl.  Ceyl.  iii.  444.  Vem.  Nelthare,  Kan. ;  Phudgus,  Mar. ; 
Ranaij  yavaranai,  Tam. ;   Wewarani,  Cingh, 

A  large  tree.    Bark  yellowish-brown,  thick,  vertically  furrowed. 

Wood  dark  brown,  moderately  hard.    Pores  moderate- sized,  scanty, 

enclosed  in  loose  tissue.     Medullary  rays  fine,  wavy,  not  numerous. 

Western  Ghdts  from  Kanara  to  Cape  Comorin  up  to  5000  ft. ;  dry  region  of  Ceylon. 
Beddome  speaks  of  the  wood  as  excelleot,  and  Trimen  says  it  is  one  of  the  best  of 
CeyloD  timbers. 

The  "import  on  the  Resulta  of  MecUamcaXTeal^J'  \i^^tofe«Bot  W.  G.  Unwin,  F.R.S., 
gives  for  Hanai — 
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Weight 63  lbs.  per  cubic  foot. 

Shearing  strength 927  lbs.  per  square  inch. 

Crushing  strength 2*605  tons  per  square  inch. 

Coefficient  of  transvei-se  strength       .        .        .  4*71  „  ,t 

Coefficient  of  elasticity 459  „  „ 

lbs. 

Ceylon  specimen  in  Dehra  Dun  Coll.  (Alexander) 47 

2.  A.  sp.,  perhaps  A.  petiolaris.  Hook.  f. ;  Fl.  Br.  Ind.  v.  146.    Vem.  Dowki  poina, 
Assam. 

Wood  soft,  red,  even-grained.    Paiges  small,  in  radial  lines.    Medul- 
lary rays  fine,  red,  equidistant,  visible  on  a  rfikdial  section. 

Assam. 

The  wood  is  used  for  boats,  furniture  and  building. 

Ib8. 

E  633.    Eastern  Ddars,  Assam  (G.  Mann) 32 


Tribe  n.    LITSEACEiB. 
11.  ACTINODAPHNE,  Nees. 

A  genus  of  about  21  evergreen  shrubs  or  trees  with  usually  more  or  less  verticillate 
leaves.  None  of  tbe  species  are  found  in  North-West  India,  only  three  in  Sikkim  and 
Bhutan  and  three  in  Assam.  Four  are  found  in  Burma.  Six  occur  in  Western  and 
Southern  India,  and  seven,  all  endemic,  in  Ceylon.  A.  sikkimensis,  Meissn. ;  Fl.  Br. 
Ind.  V.  147  ;  Gamble  Darj.  List  65 ;  Vem.  Phirphirt,  Nep.,  is  a  tree  of  the  Darjeeling 
Hills  at  3-6000  ft.,  with  a  yellowish  useful  wood.  A,  ohovatay  Bl. ;  FL  Br.  Ind.  v.  153 ; 
Gamble  Darj.  List  65 ;  Vem.  MusUndi^  Nep. ;  Fohor,  Lepcha,  is  a  tree  of  the  lower 
Darjeeling  Hills  up  to  2000  ft.,  Assam,  the  Kbasia  Hills  and  Sylhet,  with  large  obovate 
triple-nerved  leaves  often  18  in.  long.  A.  confertifloray  Meissn. ;  Fl.  Br.  Ind.  v.  154, 
is  a  Bhutanese  tree  found  by  Griffith  near  Dewangiri  at  2-30CK)  ft  A.  reticulata, 
Meissn. ;  Fl.  Br.  Ind.  v.  147,  is  a  tree  of  the  Ehasia  Hills  at  4-5000  ft  A.  angusti/olia, 
Nees;  Fl.  Br.  Ind.  v.  152;  Brandis  For.  Fl.  381  {Lttscea  angustiMia,  Kurz  For.  Fl. 
ii.  305),  is  a  tree  of  Assam,  the  Kbasia  Hills,  Sylhet,  Chittagong  and  jBurma.  A,  leianthiu 
Hook.  f. ;  Fl.  Br.  Ind.  v.  154  (Litsoea  leiophylla,  Kurz  For.  Fl.  ii.  305),  is  a  tree  of 
Tenasserim  or  the  Andaman  Islands.  A.  concoloVy  Nees ;  Fl.  Br.  Ind.  v.  148  {Lit8(ya 
concolor,  Kurz  For.  Fl.  ii.  304),  is  a  tree  of  Tenasserim,  as  is  also  A,  semuipedalU, 
Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  v.  151  {Litsoea  macrophyUe^  Kurz  For.  Fl.  ii.  304). 
A,  salicina,  Meissn. ;  Fl.  Br.  Ind.  v.  148,  is  a  small  tree  of  the  Nilgiri  Hills,  found 
about  Sispara.  A.  campanulata^  Hook.  f. ;  Fl.  Br.  Ind.  v.  148  (A,  salicina,  Bedd.  Fl. 
Sylv.  t.  295),  is  a  tree  of  the  Western  Ghdts,  especially  Tinnevelly.  A,  lanata,  Meissn. ; 
Fl.  Br.  Ind.  v.  149,  is  a  tree  of  the  Nilgiri  sholas  found  near  Coonoor,  also  in  the 
S.-E.  Wynaad.  A.  inadraspatana^  Bedd. ;  Fl.  Br.  Ind.  v.  149  {A,  Eoobsrt,  Bedd.  Fl. 
Sylv.  t.  296),  is  a  tree  of  the  hills  of  Guddapah  and  North  Aroot,  recognizable  by  its 
narrow  leaves  being  very  white  beneath.  A.  hirsuta.  Hook.  f. ;  FL  Br.  Ind.  v.  152,  is 
a  tree  of  the  Travancore  coast  found  at  Quilon. 

Of  tbe  Ceylon  species,  the  most  noticeable  is  A.  speciosaf  Nees ;  FL  Br.  Ind.  v.  153 ; 
Bedd.  Fl.  Sylv.  clxxxvii. ;  Trimen  FL  Ceyl.  iii.  448,  wbich  has  large  rounded  velvety 
wrinkled  leaves,  conspicuous  in  the  hill  forests  at  5-8000  ft,  and  locally  called 
''elephants'  ears.*^  It  has  a  rather  heavy,  smooth,  yellowish  wood.  A,  molochinay 
Nees ;  FL  Br.  Ind.  v.  150 ;  Bedd.  FL  Sylv.  clxxxvL ;  Trimen  Fl.  CeyL  iii.  445,  is  a 
common  specicH  in  the  hill  sbolas  about  Newera  Ellia. 

1.  A.  Hookerl,  Meissn.;  FL  Br.  Ind.  v.  149;  Talbot  Bomb.  List  168.  Vem. 
Pisha,  Mar. ;  Jharchampa,  Uriya ;  ThcUif  Tarn. ;  lydla,  mala  virinyi^  Mai. ;  Neydram, 
munali,  puvaccha,  Trav.  Hills. 

A  moderate-sized  tree.     Bark  light  broAvn,  smooth.     Wood  light 
brown,  moderately  hard,  even-grained.    Pores  numerous^  txvadwt^^- 
sized,  evenly  distributed  or  roughly  arranged  m  o\J\2kn{v\ft  \YaKa»>  <28l^/s«^ 
subdivided    Medallury  rays  uniform,  modeTa\ieVy  \>xo%A« 
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Western  Coast  forests  in  the  Eonkaa  and  North  Eanara,  common  at  Mahaba- 
leshwar ;  forests  of  Orissa  on  the  East  Coast,  also  probably  the  N.  Circars. 

C  3581.    Burnai  Forest,  Khurdha,  Orissa  (Gamble). 

12.  LITSiEA,  Lamk. 

A  large  genus  of  about  56  species,  in  5  subgenera. 

Wood  grey  or  brownish-grey  or  yellowish,  soft  to  moderately  bard. 
Pores  smaU,  uniformly  distributed.    MedvMary  rays  fine,  uniform. 

Subgenus  1.    TOMINGODAPHNE,  Bl. 

Four  species,  deciduous  small  trees  of  the  Eastern  Himalaya  and  adjoining  mountain 
ranges.  L.  Kingii,  Hook.  f. ;  FI.  Br.  Ind.  v.  156 ;  Gramble  Darj.  List  66,  is  a  small 
aromatic  deciduous  tree  of  the  upper  forests  of  Darjeeling  at  6-8000  ft.,  while  L.  sericea. 
Wall,  and  L,  oreophila^  Hook.  f.  come  from  the  inner  ranges  of  Sikkim,  ascending  to 
11,000  ft. 

1.  L.  eitrata,  Bl. ;  Fl.  Br.  Ind.  v.  155 ;  Gamble  Darj.  List  66.  Tetranthera  poly- 
antha,  Wall. ;  Kurz  For.  Fl.  ii.  301.    Vem.  Siltimbery  Nep. ;  Terhihok^  Lepcha. 

A  small  deciduous  tree,  very  aromatic.  Bark  thin,  smooth,  brown. 
Wood  soft,  grey.  Pores  moderate-sized,  scanty.  MedvZlary  rays  fine 
uniform,  sharply  defined.     Annual  rings  marked  by  a  dark  line. 

Eastern  Himalaya  from  Sikkim  to  the  Mishmi  Hills,  at  5-9000  ft. ;  Khasia  Hills, 
at  5-6000  ft. ;  hills  of  Upper  Burma. 

A  conspicuous  small  tree  on  patches  of  old  cultiTated  land  in  the  Darjeeling  Hills. 

The  fruit  is  eaten  by  Lepchas. 

ita. 
E3410.    Senchul,  Darjeeling,  8000  ft.  (Gamble) 36 

Subgenus  2.    EULITS^A,  Benth. 

Five  species,  trees  with  persistent  leaves,  leaves  often  greyish-tomentoso.  X. 
iomentosa.  Herb.  Heyne;  Fl.  Br.  Ind.  v.  157;  Talbot  Bomb.  List  168;  Trimen  FL 
Ceyl.  iii.  449 ;  Vem.  Chihna,  Mar. ;  Koshada,  landittan^  Cingb.,  is  a  moderate-sized 
tree  with  soft  grey  foliage  found  in  the  Western  Ghilts  from  the  Concan  southwards,  in 
the  hills  of  the  Ceded  Districts  and  in  Ceylon,  up  to  5000  ft.  Trimen  says  the  hark  is 
thin,  grey ;  and  the  wood  yellowish,  moderately  hard  and  close-grained.  L.  ligustrina^ 
Nees ;  Fl.  Br.  Ind.  v.  158,  is  a  small  tree  of  the  Nilgiri  Hills  and  Carnatic.  It  has 
smallish  leaves  and  flowers  usually  profusely.  L,  undulata,  Hook.  f. ;  Fl.  Br.  Ind.  v. 
158  ;  Trimen  Fl.  Ceyl.  iii.  450,  is  an  endemic  rather  scarce  tree  of  the  low  country  of 
Ceylon. 

2.  L.  sebifera,  Pers. ;  Fl.  Br.  Ind.  v.  157  ;  Gamble  Darj.  List  66 ;  Talbot  Bomb. 
I/ist  169.  L.  chinensis,  Lamk.;  Trimen  Fl.  Ceyl.  iii.  449.  Tetranthera  laurifolia, 
Koxb.  Fl.  Ind.  iii.  823;  Brandis  For.  Fl.  319;  Kurz  For.  Fl.  ii.  297.  T.  apeUOa, 
Xloxb.  Fl.  Ind.  iii.  819.  Vem.  Maida  lakri,  medalakri,  gwd,  ridiij  chandra,  gar  bijaury 
singrau/y  Ph.,  N.-W.  Provinces ;  Medh,  Oudh ;  Churo,  katUula^  Kumaon ;  Katmara, 
shingraiif  Garhwal ;  Oaroli,  Dotial ;  Kukur  chita,  Beng. ;  ,8uppatnyok,  Lepcha ;  Maida 
lakrif  Mar. ;  Katakammaf  Reddi ;  Narra  aJagif  Tel. ;  Ondon,  Burm. ;  Elumpurukki, 
Tarn.;  Bomi,  bomhi,  Cingh, 

A  moderate-sized  evergreen  tree.  Bark  brown,  1  in.  thick.  Wood 
greyish  brown  or  olive  grey,  moderately  hard,  shining,  close  and  even- 
grained,  seasons  well,  durable,  is  not  attacked  by  msects.  Anmial 
rings  indistinctly  marked  by  a  white  line.  Pores  small  and  moderate- 
sized,  usually  subdivided  radially,  uniformly  distributed.  MedvMary 
rays  Sne  and  moderately  broad. 

Throughout  India  from  the  Punjab  along  lYift  liOTj^t 'B.VtMia.^^b  wvd  sub-Himalayan 
tract  eastwards  and  southwards,  reaching  BuxmskWi^^^lV)t^.wi^'^^"ex\\l^^».^  ^^\wi. 
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A  fine  tree  of  very  variable  appearance  and  nowhere  very  common  ;  consequentiv 

the  wood,  though  good,  is  not  much  in  demand.    Growth  moderate,  6*7  rings  per  incn 

of  radius.    Weight  47  lbs.  per  cubic  foot.    The  bark  is  used  medicinally  for  external 

application  bruised  and  mixed  with  goat's  milk,  for  sprains  and  bruises. 

lbs 

0    253.    Garhwal  (Brandis,  1868) 48 

0  1373.     Gonda,  Oudh  (Dodsworth) 45 

0  1484.    Kheri       „ 48 

D1087.    Madura,  Madras  (Beddome) 46 

B  2286.    Andaman  Islands  (Col.  Ford,  1866) 47 

Nordlinger's  Sections,  vol.  9  (Tetranthera  lauri/olia). 

Subgenus  3.    CONODAPHNE,  Blume. 

Ten  species,  mostly  Burmese.  L.  lanci/oUa,  Roxb. ;  Fl.  Br.  Ind.  v.  159  (^Tetran- 
thera  lancif cilia,  Roxb. ;  Kurz  For.  Fl.  ii.  300),  is  a  small  tree  of  the  Eastern  Himalaya 
from  Bhutan  eastwards,  Khasla  Hills,  Sylhet  and  Burma ;  and  L,  Walltchii,  Hook.  f. ; 
Fl.  Br.  Ind.  v.  160  (Lindera  nervosa,  Kurz  For.  Fl.  ii.  308),  a  handsome  tree  of  the 
same  region.  L,  mishmiensis,  Hook.  f.  and  X.  assamica.  Hook.  f.  are  large  trees  of 
Assam.  L.  grandis,  Wall.;  Fl.  Br.  Ind.  v.  162  (^Tetranthera grandis,  Meissn. ;  Kurz 
For.  Fl.  ii.  299),  L.  amara,  Blume ;  Fl.  Br.  Ind.  v.  163  (Tetranthera  amara,  Nees ; 
Kurz  For.  Fl.  iL  299X  and  L,  rangoonensis,  Meissn. ;  Fl.  Br.  Ind.  ii.  163,  are  trees  of 
Burma.  L,  venulosa,  Meissn. ;  Fl.  Br.  Ind.  v.  161,  is  an  evergreen  straggling  bush 
found  in  the  hills  of  South  India,  especially  Tinnevelly,  at  3-4000  ft.  L.  Kurzii, 
King ;  Fl.  Br.  Ind.  iii.  164,  is  a  tree  of  the  Andaman  Islands. 

3.  L.  polyantha,  Juss. ;  FL  Br.  Ind.  v.  162 ;  Gamble  Darj.  List  66.  TetrarUhera 
monopetala,  Roxb.  Fl.  Ind.  iii.  821 ;  Brandis  For.  Fl.  380,  t.  45 ;  Kurz  For.  Fl.  ii.  299. 
Vern.  Meda,  gwa,  singraf,  sangran,  marda,  kat  marra,  kahuri,  keratUi,  patota,  kat- 
moria,  papriaj  katmedhj  kari,  rand-kari.  Hind. ;  Karkawa,  karrka,  Dehra  Ddn ; 
Mendah,  kari,  kjera,  toska^  Uja,  Gondi ;  Leinj'a,  Kurku ;  Hatmanti,  kadmero,  Nep. ; 
Suphut,  Lepcha ;  But,  mogasong,  Mechi ;  Sualu,  Ass. ;  Huara,  Gachar ;  Bolbek,  G^o ; 
Mosonea,  Uriya ;  Fojo,  hajam,  K61 ;  Fojoh,  Sonthal ;  Baglall,  Mai  Pahari ;  Ranamha^ 
Mar. ;  Onddn,  Burm. 

A  moderate-sized  evergreen  tree.  Bark  dark  grey,  smooth,  when 
old  exfoliating  in  corky  scales.  Wood  olive-grey,  soft,  not  durable,  is 
readily  attacked  by  insects.  Annual  rings  indistinct.  Pores  mode- 
rate-sized, uniformly  distributed,  often  oval  and  subdivided.  Medul- 
kcry  rays  short,  iSne.  The  wood  is  very  similar  to  that  of  L,  sebifera, 
but  is  softer,  not  so  durable,  and  the  annual  rings  are  not  well  marked. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Salt  Range  to  Assam,  ascend- 
ing to  3000  ft. ;  Central  India,  Orissa  and  the  Circars ;  Burma,  in  mixed  and  tropical 
forests. 

A  common  tree  in  many  parts  of  Northern  India,  very  variable  in  foliage. 
Growth  moderate  to  fast,  2  to  6  rings  per  inch  of  radius.  Weight  of  wood  38  lbs. 
per  cubic  foot.  The  wood  is  used  for  agricultural  implements.  The  leaves  are  used  in 
Assam  to  feed  the  *'  muga  "  silkworm  Anthercea  Assama  ;  they  have  a  cinnamon-like 
smell  when  bruised. 

lbs. 

0    246.    Garhwdl  (Brandis,  1868) 38 

0  1367.     Gonda,  Oudh  (Dodsworth) 38 

Nordlinger's  Sections,  vol.  9  {Tetranthera  monopetala)  (Tab.  XII.  2). 

Subgenus  4.    CYLICODAPHNE,  Nees. 

Thirty-two  species  from  various  localities,  especially  Burma  and  Ceylon.    L, 
salicifolia,  Koxb. ;  Fl.  Br.  Ind.  v.  167;  Gamble  Darj.  List  66  {Tetranthera  Zanc«ai,> 
folia,  Roxb.Fl.  Ind.  iii.  822;  Kurz  For.  FL  ii.  300;  T  glaiica,^\xxi.Yw.^\.\v^^N 
Vern.  Paieli,  sempat,  Nep,,  is  a  small  tree  of  the  Bub-HimaVa^o^  tram  Ovsl^  \Q^'C«>Ksai» 
ascending  to  6000  ft,  Assam,  Chittagong  and  Burma.    L.  oblongtt^^«3\»\  l^\»^x  A^^* 
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V.  168 ;  Gramble  Darj.  List  66 ;  Vem.  TirhUsok,  Lepcha,  is  a  small  tree  very  common 
iD  the  Sikkim  Himalaya  at  3-6000  ft.  and  extending  to  the  Khasia  Hills.  L.  Ictia^ 
Wall. ;  Fl.  Br.  Ind.  v.  169 ;  Gramble  Dan.  List  66 ;  Vera.  Akhaterwa,  Nep. ;  Pharrdet^ 
chimplety  Lepcha,  is  a  small  tree  of  the  ^orth-East  Himalaya,  Assam,  the  Khasia  Hills 
and  Sylhet,  common  in  the  lower  Darjeeling  Hills.  L.  nitida,  Koxb. ;  Fl.  Br.  Ind.  v. 
174  (Tetranthera  nitida,  Roxb. ;  Kurz  For.  Fl.  ii.  302),  is  a  tree  of  the  Eastern 
Himalaya,  Assam  and  Burma.  L,  Fanamonja,  Ham. ;  Fl.  Br.  Ind.  v.  175,  is  also  a 
large  tree  of  the  East  Himalaya,  Assam  and  Burma,  with  flowers  conspicuously  in 
racemes.  L.  khasyana,  Meissn. ;  Fl.  Br.  Ind.  ▼.  164,  is  a  tree  of  Sikkim  at  6000  ft., 
Assam  and  the  Khasia  Hills.  L.  semecarpifolia.  Wall. ;  Fl.  Br.  Ind,  v.  165  (Tetran- 
thera  aemecarpifoHa^  Wall. ;  Kurz  For.  FL  ii.  303),  is  an  evergreen  tree  of  Eastern 
Bengal  and  Burma.  L,  Meisaneri,  Hook.  f.  is  found  in  the  Khasia  Hills  at  4-5000  ft., 
and  L.  chartacea.  Wall,  in  Nepal  and  Sikkim  at  5500  ft.  Several  species  occur  in 
Burma,  but  none  of  much  importance. 

X.  coriacea,  Heyne ;  Fl.  Br.  Ind.  v.  166,  L,  glahrata.  Wall. ;  Fl.  Br.  Ind.  v.  174, 
L,  oleoides^  Meissn. ;  Fl.  Br.  Ind.  v.  175,  and  L,  Beddomei,  Hook.  f. ;  Fl.  Br.  Ind.  v. 
177,  are  all  trees  of  the  forests  of  South  India  in  the  Western  Ghits ;  while  of  those 
found  in  Ceylon,  the  most  common  and  important  are  L.  glaberrima,  Thw.,  and  L.  iteo- 
daphne,  Thw. ;  Fl.  Br.  Ind.  v.  173 ;  Trimen  Fl.  CeyL  iii.  452,  both  of  the  mountoin 
regions. 

4.  L.  elongata,  Wall. ;  Fl.  Br.  Ind.  v.  165 ;  Gamble  Darj.  List  66.  Vera.  PAusri, 
Nep.;  PAan«,  Lepcha. 

An  evergreen  tree.  Bark  light  brown,  thin.  Wood  soft,  greyish- 
yellow,  with  an  unpleasant  scent  when  freshly  cut.  Pares  small, 
uniformly  distributed.  MeduUary  rays  fine,  numerous.  Annual 
rings  marked  by  a  faint  line. 

Himalaya  from  Mussoorie  eastwardti,  common  in  the  Darjeeling  Forests  (var. 
laiifolia)  at  6-8000  ft. ;  Khasia  HiUs  at  6-6000  ft. 

E  3374.    Darjeeling,  6000  ft.  (Gamble). 

5.  L.  angUStifolia,  Wall. ;  Fl.  Br,  Ind.  v.  169.  Vera.  Risapaing,  Bang. ;  Shealhuk, 
Magh. 

A  large  shrub.  Bark  brown,  thin.  Wood  soft,  light  brown  or 
nearly  white.  Pores  moderate-sized,  uniformly  distributed.  Medvi- 
lary  rays  short,  fine  to  moderately  broad. 

River- banks  in  Ghittagong,  where  it  forms  the  most  characteristic  vegetation; 
Sylhet. 

It  has  long,  narrow,  willow-like  leaves.  In  Dr.  Schlich^s  list  of  1874  it  is  marked 
Eomxmoya^  and  indeed  in  leaves  and  in  habit  it  resembles  H,  riparia. 

E  3283.    Rmkheong  Valley,  Chittagong  Hill  Tracte  (Gamble). 

6.  L.  Stocksii,  Hook.  f. ;  Fl.  Br.  Ind.  v.  176 ;  Talbot  Bomb.  List  169. 

A  large  tree.  Bark  smooth,  greyish-brown.  Wood  yellowish- 
grey,  moderately  hard.  Pores  small,  single  or  in  pairs  or  in  threes, 
evenly  distributed.  MedvUary  rays  fine,  short,  numerous,  regular, 
the  distance  between  them  equal  to  the  diameter  of  the  pores. 

Western  Ghdts  from  the  Eonkan  southwards,  rising  to  6000  ft. 
W  4088.    Naduvatam,  Nilgiris,  5000  ft.  (Gamble). 

7.  L.  Wightiana,  Wall. ;  Fl.  Br.  Ind.  v.  177  ;  Talbot  Bomb.  List  169.  Tetraw 
thera  Wightiana,  Bedd.  Fl.  Sylv.  t.  293.    Vern.  Keynjee,  Badaga ;  Hammadi,  Kan. 

A  large  evergreen  tree.     Bark  light  brown,  smooth,  with  some- 
what  horizontal  lenticels.       Wood  yellowish-brown,   shining,   hard. 
Pores  small,  often  subdivided  or  m  gtow?^^  ol  ^  ox  S.    Medidlai^  rays 
Sue,  white,  numerous.     Annvxil  rrngs  xM^xVa^Vj  ^  l«^\\i^»\Yaft, 
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Upper  hills  of  the  Western  Ghdts,  common  near  the  falls  of  Gairsoppa  and  in  the 
Nilgiri  sholas,  6-8000  ft. 

Ibe. 

W  3859.    Aramby  Forest,  Ootacamund,  Nilgiris,  7000  ft.  (Gamble)      .    46 

Subgenus  5.    NEOLITSiEA,  Benth. 

Five  species,  characterized  by  triple-nerved  leaves.  L.fuseata,  Thw. ;  Fl.  Br.  Ind. 
V.  178  ;  Trimen  Fl.  Ceyl.  iii.  453,  is  a  small  endemic  tree  of  the  higher  hills  of  Ceylon 
at  6-8000  ft.,  frequent  about  Newera  EUia.  L,  Mannii,  King ;  Fl.  Br.  Ind.  v.  180,  is 
a  tree  of  the  Khasia  Hills. 

8.  L.  lanugrinosa,  Nees;  Fl.  Br.  Ind.  v.  178;  Brandis  For.  Fl.  382.  Vem. 
Kdlban,  Pb. ;  Kokra,  Hind. 

A  moderate-sized  evergreen  tree.     Bark  brown.     Wood  yellow 

when  fresh  cut,  afterwards  yellowish-brown.    Pores  small,  arranged 

in  radial  groups  and  oblique  lines.     Medullary  rays  short,  fine, 

numerous. 

Outer  Himalaya  from  the  Indus  eastwards  to  Sikkim  at  3-6000  ft. ;  Khasia  Hills. 
A  conspicuous  tree  easily  recognized  by  its  long  leaves.    In  Jaunsar  it  frequents 
river-banks,  and  is  common  along  the  Tons  and  its  tributaries. 

H  2948.    Sutlej  Valley,  Punjab,  3000  ft.  (Gamble). 

9.  L.  zeylaniea,  C.  and  Fr.  Nees ;  PI.  Br.  Ind.  v.  178 ;  Bedd.  Fl.  Sylv.  t.  294 ; 
Talbot  Bomb.  List  169 ;  Trimen  Fl.  Ceyl.  iii.  454.  L.foUosa,  Nees ;  Kurz  For.  PI.  ii. 
306.  Vero.  Kanvel,  ckirchira^  Mar.;  Bodeda,  Saura;  Akupatrikam^  Tel.;  Bdoriy 
Badaga ;   Vayana,  Mai. ;  Daivut-kurundu,  kudu-daumla,  Cingh. 

A  small  evergreen  tree.  Bark  thick,  smooth,  grey.  Wood  light 
brown  to  yellow,  moderately  hard,  even-grained.  Pores  small,  often 
subdivided,  evenly  distributed.    Medullary  rays  fine,  numerous. 

Bhutan,  the  Elhasia  Hills  and  Sylhet;  Chittagong;  Martaban  Hills  in  Burma; 
Western  Ghdts  from  the  Konkan  southwards,  rising  in  the  Nilgiri  and  other  hill 
ranges  to  7000  ft. ;  scarce  in  the  Eastern  Ghdt  Ranges,  Bumpa  Hills  at  2000  ft. ; 
moist  region  of  Ceylon. 

The  wood  is  said  to  be  used  for  house-building,  and  an  oil  is  obtained  from  the 
fruit  and  used  to  bum. 

W  4089.    Lovedale,  Nilgiris,  7000  ft.  (Gamble). 
No.  20,  Ceylon  Collection,  new  (Mendis). 

10.  L.  umbrosa,  Nees ;  Fl.  Br.  Ind.  v.  179 ;  Gamble  Darj.  List  66.  L.  zeylaniea, 
Nees ;  Bi-andis  For.  Fl.  382.  Vem.  Chirudi,  shdUmglu,  rauli,  chilotu,  charhha,  kaderu, 
narki,  thirmal,  zopru,  Pb. ;  Kanwala^  tithora,  sara,  shuraVj  jhatela,  chirara,  chirchira, 
N.-W.  P. ;  Pootdi,  Nep. 

A  moderate-sized  evergreen  tree.  Bark  light  grey,  smooth.  Wood 
grey,  darker  when  old.  Annual  rings  marked  by  a  dark  line.  Pores 
small,  uniformly  distributed.     Medullary  rays  fine,  numerous. 

Himalaya  from  Kashmir  to  Sikkim  at  a-7000  ft. ;  Khasia  Hills  at  5-6000  ft. 

A  common  tree  in  ravines  and  along  streams  in  the  West  EUmalaya,  less  common 
in  Sikkim.  (I  am  a  little  in  doubt  about  specimen  No.  E  2420,  which  I  cut  myself, 
and  which  is  now  deposited  at  Dehra  Ddn.  I  write  only  from  memory,  but  am 
inclined  to  think  that  it  really  is  Actinodaphne  sikkimensis,  and  not  lAtscea  unihrosa. 
The  description  above  given  is  taken  from  No.  H  3055,  about  which  I  have  no  doubts.) 
The  fruit  gives  an  oil  which  is  used  to  bum,  and  in  medicine. 

Ibe. 

H      63.    Nagkanda,  Simla,  8000  ft 36 

H  3055.    Mahasu,  Simla,  7000  ft.  (Gamble) 38 

E  2420.     Hoom  Linding,  Darjeeling,  5000  ft.  (Gamble)         ...    43 

13.  DODECADENIA^  Nees.     Three  species,  eveTgrewi  \.T««a.     B.  graud^l^wa, 
Nees;  FL  Br.  Ind.  r.  181 ;  Brandis  For.  Fl.  3B1  •,  YLmz  ¥ot. m.  \i.  Wt.^»  ^  "^^^"^  ""^ 
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the  Eumaon  and  Nepal  Himalaya  at  8000  ft.  and  the  Kachin  Hills  in  Burma. 
D.  Orijffithii,  Hook.  f.  is  found  in  Bhutan.  2>.  paniculataf  Hook.  f. ;  PL  Br.  Ind.  v. 
181,  is  a  tree  of  the  Sikkim  and  Bhutan  Himalaya  at  about  3000  ft. 

14.  LINDERA,  Thunb. 

Contains  14  species  in  four  well-defined  Subgenera,  as  well  as  5  species  of  doubtful 
position. 

In  Subgenus  1,  Apebula,  as  well  as  L.  assamica,  come  L,  Meissneri,  King ;  Fl.  Br. 
Ind.  v.  182,  of  Assam  and  L.  latif cilia,  Hook.  f. ;  Fl.  Br.  Ind.  v.  183  of  the  Kbasia 
Hills  at  5-6000  ft. 

In  Subgenus  2,  Polyadenia,  come  L.  reticulata^  Benth. ;  Fl.  Br.  Ind.  v.  183,  of 
Assam,  L,  venosa,  Benth.  of  Bhutan  and  L.  bifaria,  Benth.;  Fl.  Br.  Ind.  ▼.  184 
(^Daphnidium  hifarium^  Nees ;  Brandis  For.  Fl.  383),  of  the  Himalaya  in  Eumaon,  and 
Ne^  at  6000  ft,  Assam  and  the  Ehasia  Hills. 

Subgenus  3,  Daphnidiuu,  contains,  besides  L^ulcherrima^  L,  caudata,  Benth. ;  FL 
Br.  Ind.  v.  184  (Daphnidium  caudatum,  Nees ;  ETurz  For.  Fl.  ii.  307),  a  small  tree  of 
the  Khasia  Hills  and  the  hills  of  Burma,  at  4-6000  ft.,  and  L,  melastomacea,  Benth., 
a  small  tree  of  Assam  and  Sylhet. 

Subgenus  4,  Sassafrimobpha,  includes  L.  hMerophylla  and  L,  Neenana,  Benth. ; 
FL  Br.  Ind.  v.  186;  Kurz  For.  FL  ii.  309  (Aperula  Neesiana,  Blume;  Brandis  For. 
Fl.  383),  a  very  aromatic  small  tree  of  the  Nepal  and  Sikkim  Himalaya  at  6-8000  ft., 
giving  one  of  the  woods  known  as  Karaway. 

L.  lancifolia,  Thw. ;  Fl.  Br.  Ind.  v.  187 ;  Trimen  FL  Ceyl.  iii.  464,  is  a  tree  of  the 
Ceylon  mountains,  very  scarce.  L,  Laureola,  Coll.  and  Hemsl. ;  Journ.  Linn.  Soc 
zxviii.  119,  is  a  tree  of  the  Shan  Hills  at  4000  ft. 

1.  L.  assamiea,  Kurz  For.  Fl.  ii.  308 ;  FL  Br.  Ind.  v.  182 ;  Gamble  Darj.  List 
66.    Vem.  Faieli,  pooalay,  phusrif  Nep. ;  PhamUtj  Lepcha. 

A  large  evergreen  tree.  Wood  yellow,  turning  olive-grey  on  ex- 
posure, moderately  hard,  even-grained.  Pores  small,  occasionaUy  in 
groups,  uniformly  distributed.  Annual  rings  marked  by  firmer  wood 
on  the  outside  of  ea<5h  ring.  Medvllary  rays  fine,  uniform  and  equi- 
distant ;  the  distance  between  them  slightly  greater  than  the  trans- 
verse diameter  of  the  pores. 

Sikkim  and  Bhutan  Himalaya  at  6-8000  ft. ;  Khasia  Hills ;  Nattoung  Hills  of 
Martaban. 

Growth  moderate  to  slow,  10  to  22  rings  per  inch  of  radius.  A  pretty  wood, 
worthy  of  attention ;  it  is  used  for  building,  chiefly  as  planking. 

lbs. 
E  362.  Rangbiil,  Darjeeling,  7000  ft  (Johnston)  ....  34 
E2418.  „  „  „         (Gamble)  ....    41 

2.  L.  pulcherrima,  Benth.,  Fl.  Br.  Ind.  v.  185;  Gamble  Darj.  List  66.  Daph- 
nidium  pulcherrimwn,  Nees;  Brandis  For.  Fl.  383;  Kurz  For.  Fl.  ii.  306.  Vern. 
Dadia,  Hind, ;  5m,  Nep. ;  Napsor,  Lepcha ;  Dingpingwaif  Khasia. 

A  large  evergreen  tree  with  thin  bark.  Wood  reddish-white, 
moderately  hard,  even-grained.  Structure  similar  to  that  of  L. 
cossamica. 

Kumaon,  Nepal  and  Sikkim  Himalaya  at  4-9000  ft.,  Khasia  Hills,  Burma. 

Growth  moderate,  4  to  12  rings  per  inch  of  radius.  A  roxmd  in  the  Bengal  Forest 
Museum  shows  5  rings  per  inch  of  radius.  Wood  used  for  building,  cattle-yokes  and 
occasionally  tea-boxes.    The  leaves  are  aromatic.    The  tree  coppices  well. 

IbB. 

E    368.    Rangbul,  Darjeeling,  7000  ft.  (Johnston) 33 

E2417.  „  „  „         (Gamble) 40 

3.  L.  lieterophylla,  Meisan.-,  El.Bt.lu^.N.l^^-,  QcwxiU^  Darj.  List  66. 

A  small  evergreen  tree.     Bark  \)TOv?ii,  tom^,  V\>3dl  <i«t^^  \^tl\arj^'?^. 
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Wood  grey,  moderately  hard.     Annual  rings  marked  by  firmer  tissue 

on  the   outside   of  each  ring.     Pores  small,   uniformly  distributed, 

MedvUary  rays  fine,  uniform. 

Higher  Darjeeling  Hills,  above  9000  ft. 
Growth  slow,  18  rings  per  inch  of  radius. 

lbs. 

E    384.    Tonglo,  Darjeeling,  10,000  ft.  (Johnston)         ....    42 
E  3638.    Sandukpho    „        11,000  ft.  (Gamble) — 

Tribe  TIL    HEBNANDIEJ!. 
15.  HERNANDIA,  Linn. 

1.  H.  peltata,  Meissn. ;  Fl.  Br.  Ind.  v.  188 ;  Bedd.  FL  Sylv.  t.  300 ;  Kurz  For. 
Fl.  ii.  309 ;  Trimen  Fl.  Ceyl.  iii.  456.    Vem.  Palatu,  Cingh. 

A  large  tree.     Wood  grey,  soft.    Pores  moderate-sized  to  large ; 

collected  in  oblong  or  linear  more  or  less  concentric  dark  scattered 

patches  of  loose  tissue.     MedvMary  rays  very  fine,  numerous,  with 

occasional  broader  ones.     Cellular  tissue  soft. 

Sea-coasts  of  the  Andaman  Islands  and  Ceylon. 

The  leaves  are  peltate.  The  bark  and  young  leaves  are  used  in  medicine  as  a 
purgative,  the  juice  of  the  tree  to  remove  hair  (Bedd.). 

lbs 

E4915.    Royal  Botanic  Garden,  Calcutta  (Prain) 20* 

Order  XCIV.  PSOTEACEJE. 

A  large  Order  of  plants,  chiefly  Australian  and  South  African,  containing  only  one 
Indian  genus,  Helicia,  Many  of  the  species  are  cultivated  on  account  of  the  beauty  of 
their  flowers  or  foliage ;  such  are  the  species  of  Hakea,  Bankaia  and  GrevUlea,  the 
best  known  of  which  is  Orevillea  robusta,  the  "  Silk  Oak." 

Beddome  describes  the  excellent  growth  of  introduced  Pboteace.e  on  the  Nilgiris, 
and  mentions  especially  Leucadendron  argenteum,  R.  Br.  the  "  Silver  tree "  of  the 
Cape,  Tdopea  sjpeciosUsima,  R.  Br.,  the  **  Waratah  "  of  New  South  Wales,  and  the  Cape 
species  of  Frotea  as  especially  thriving.  Interesting  as  the  members  of  the  Pboteace^ 
are  for  the  beauty  of  their  flowers,  fruit  and  foliage,  and  for  their  variable  forms,  they  . 
produce  but  few  plants  of  economic  value.  A  few  ornamental  woods  and  a  few  edible 
nuts  constitute  the  sum  of  their  economic  usefulness,  but  as  plants  of  ornament,  few 
natural  orders  can  compare  with  them.  The  Orevillea  has  been  so  much  cultivated 
in  India,  and  so  frequently  reproduces  itself  naturally,  that  it  may  be  almost  ranked 
as  a  wild  plant,  and  so  I  think  it  best  to  include  it  among  the  genera  whose  woods  are 
described. 

Wood  moderately  hard,  red,  reddish-white  or  reddish-brown. 
Pores  scanty,  in  bars  alternating  with  bars  having  no  pores,  the  bars 
usually  running  together  into  concentric  bands,  which  in  some  genera 
(Hakea,  etc.)  are  regular,  but  in  others  (Banksia,  etc.)  are  very 
irregular  and  curved.  MedvMary  rays  very  broad  and  prominent, 
causing  a  silver-grain  of  broad  plates,  often  of  dark  colour,  and  con- 
taining resin-cells,  which  are  also  sometimes  seen  among  the  pores. 
The  structure  is  a  characteristic  one,  and  the  members  of  the  Order 
are  generally  easily  recognized.  See  also  ArthrophyUum  in  Ara- 
LiACEiE,  where,  however,  the  scanty  large  pores  are  not  always  in  the 
loose  tissue. 

1.  HELICIA,  Lour. 

Eight  Indian  species.    H,  rohusta,  WaU.;  TLBt.  Ind.'?.  \^\\^\>rL^cst.^V  \\. 
311  (Mopaia  robusta,  Roxh.  Fl.  Ind.  i.  363)  -,  Yern.  Joweea,%f^'^\.\  Taulcao-t^^^arcsv., 
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is  a  tree  (Roxb.  says  **  a  lanre  stout  timber  tree,"  the  FI.  Br.  Ind.  '*  a  small  tree  ")  of 
Assam,  the  Khasia  Hills,  and  the  hills  of  Martaban  at  2-4000  ft.  H.  excdsa^  Blume ; 
Fl.  Br.  Ind.  v.  191;  Kurz  For.  Fl.  ii.  312  (JT.  aalicifolia,  Presl;  Kurz  For.  FL  ii. 
312 ;  Rhopala  excelsa,  Roxb.  Fl.  Ind.  i.  363),  is  a  large  tree  of  the  forests  of  the  Khasia 
Hills  at  3-5000  ft.,  Sylhet,  Chittagong  and  Tenasserim,  running  to  a  girth  of  4  ft. 
H,  nilagirica,  Bedd. ;  Fl.  Br.  Ind.  v.  190,  is  a  tree  of  the  western  slopes  of  the  Nilgiri 
Hills  at  3-4000  ft.  ff.  travancorica,  Bedd. ;  Fl.  Br.  Ind.  v.  191  {H,  robusia,  Bedd.  Fl. 
Sylv.  t.  301)  is  a  tree  of  the  hills  of  Travancore  aod  Tionevelly,  in  evergreen  forests 
at  about  4000  ft.  H.  terminalis,  Kurz  For.  Fl.  ii.  312 ;  Fl.  Br.  Ind.  v.  190,  is  a  tree 
of  the  Kachin  Hills  of  Burma ;  and  H,  pyrrhobotrya,  Kurz  For.  Fl.  ii.  312 ;  Fl.  Br. 
Ind.  V.  192,  a  tree  of  the  hills  of  Martaban  at  4000  ft.  H,  ceylanica,  Gardn. ;  Fl.  Br. 
Ind.  190 ;  Trimen  Fl.  Coyl.  457,  t.  79,  is  a  small  tree,  endemic  in  the  moist  region  of 
Ceylon  at  2-4000  ft. 

1.  H.  erratica,  Hook.  f. ;  Fl.  Br.  Ind.  v.  189 ;  Gamble  Darj.  List  66.  ff.  cochin- 
chinensi8f  Kurz  For.  Fl.  ii.  311.    Yern.  Taukyathyi^  Ruby  Mines,  Burma. 

A  small  evergreen  tree.  Bark  grey,  \  in.  thick.  Wood  pinkish- 
grey,  moderately  hard,  divided  into  narrow  wedges  by  the  medullary 
rays,  the  tissue  between  the  rays  dark-coloured  and  crossed  at  short 
intervals  by  ladder-like  bars  of  loose  texture  and  paler  colour.  Pores 
small,  scanty,  one  or  two  only  in  each  of  the  bars  of  pale  soft  tissue, 
none  in  the  alternate  darker  bars.  Med/idUtry  rays  very  broad,  long, 
prominent  on  a  radial  section  as  a  fine  silver-grain.  The  bars  are 
very  close  together  and  narrow,  much  more  so  than  in  ChreviUeOu 

Sikkim  Himalaya,  at  2-6000  ft. ;  Khasia  Hills,  Shan  Hills,  hills  of  Martaban  at 
5-7000  ft. 

Found  in  the  Darjeeling  Forests,  chiefly  in  open  groimd  or  in  coppice  woods  of 
chestnut  and  Schima  WaUiMi,    The  wood  would  do  for  inlay  work  and  fancy  articles, 

but  is  not  durable. 

IbB. 
E  2409.    Sumbong,  Darjeeling,  2000  ft.  (Gamble) 44 

2.  GEEVILLEA,  E.  Br. 

1.  G.  robusta,  A.  Gunn.;  Benth.  Fl.  Aust.  v.  459.    Silk  Oak. 

A  moderate-sized  tree.  Bark  rough,  i  in.  thick.  Wood  hard, 
light  reddish-brown ;  sapwood  greyish- white.  Pores  moderate-sized, 
scanty,  in  curved  bars  which  join  into  concentric  bands  of  pale  tissue. 
These  concentric  bands  are  interrupted  by  the  medullary  rays  and 
bend  outward  where  they  meet  the  rays,  so  that  they  have  a  wavy 
outline,  and  are  not  always  quite  continuous.  Medvllary  rays  broaa 
and  very  broad,  very  prominent  on  a  radial  section,  showing  a 
beautiful  silver-grain.  Occasionally  a  few  fine  rays  are  interspersed 
between  the  broad  ones. 

Indigenous  in  Queensland  and  N.  S.  Wales,  cultivated  in  many  places  in  India, 

especially  in  moderately  cool  climates  like  those  of  the  Himalaya  and  the  hills  of 

South  India.    It  thrives  especially  in  the  Nilgiris  and  in  the  Dehra  Dun,  but  will  also 

grow  even  in  such  places  as  Calcutta  and  Madras.    It  reproduces  itself  naturally  from 

seed,  as  may  be  seen  in  the  park  at  Dehra  Ddn.    It  is  rather  brittle,  so  that  it  should 

not  be  used  to  plant  in  windy  places.    In  S.  India,  Ceylon  and  Java,  it  has  been  used 

as  a  shade  plant  in  tea  plantations.    The  wood  is  handsome,  and  if  judiciously  cut  to 

show  the  silver-grain  to  the  best  advantage,  would  do  well  for  panelling,  parquet  floors 

and  furniture,  but  it  requires  careful  seasoning. 

Ibe. 

E  3717,  3925.    Royal  Bot.  Garden,  Calcutta  (King)        ....  36 

O  3263,  4570.    Bot.  Garden,  Saharanpur  (Gollan) 45 

0  4638.    Forest  School  Garden,I>e\ir«^T><!iii^QcwJiUe^    ....  45 

Nordlingefa  Sections,  vol.  11, 
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Order  XCV.    THYMELiEACEiE. 

Shrubs  or  trees,  usually  with  fibrous  bark.  There  are  eight  Indian  genera,  belonging 
to  three  Tribes,  viz. — 

Tribe  I.  Euthymeleao         .        .    Daphne,  Edgeworthia,  Wikstrcemia,  Lasio- 

siphoo,  Linostoma. 
„    II.  Phalerieas    .        .        .    Phaleria. 
„  III.  AquilarieaB  .        .        .    Gyrinops,  Aquilaria. 

1.  DAPHNE,  Linn, 

Four  species,  three  Himalayan  and  one  Burmese,  shrubs,  or  small  trees  (?).  i>. 
tnvoliicrataj  Wall. ;  Fl.  Br.  Ind.  v.  193 ;  Gramble  Darj.  List  67 ;  Vern.  Chota  aryili^ 
Nep.,  is  a  large  shrub  of  the  Sikkim  Himalaya  up  to  6000  ft.,  the  Ehasia  Hills  at 
4-6000  ft.,  the  Patkoye  Hills  of  Assam  and  the  mountains  of  Tenasserim.  The  bark 
is  used  in  the  manufacture  of  the  tough  Nepal  paper,  equally  with  that  of  D,  canndbina 
and  Edgeworthia  Gardnerif  the  latter  being,  however,  the  principal  species  used. 
2>.  pendtday  Sm. ;  Fl.  Br.  Ind.  v.  194 ;  Kurz  For.  FL  ii.  333,  is  an  evergreen  shrub  of 
the  hills  of  Eastern  Burma.  2>.  Mezereum,  Linn.,  the  *'  Mezereon  "  and  D,  Laurecla^ 
Linn.,  the  "  Spurge  Laurel  *'  are  well-known  European  shrubs. 

Wood  white,  with  a  reticulated  pattern,  caused  by  pblique  strings 
of  loose  tissue  formed  of  comparatively  large  wood-cells,  in  which  the 
yores,  which  are  very  small,  occur.  These  patches  alternate  with 
large  spaces  of  tissue  without  pores.  Medidtary  rays  fine  or  very 
fine,  numerous.  This  structure  is  that  of  the  two  species  examined, 
but  is  not  constant  for  the  genus ;  e.g.  D.  Mezerewm,  L.  has  no  "  tails  " 
of  loose  pore-bearing  tissue,  while  D.  Chfiidium,  L.  has  them  (see 
Nordlinger's  Sections). 

1.  D.  oleoides,  Schreb. ;  Fl.  Br.  Ind.  v.  193.  D.  mucronata^  Royle ;  Brandis  For. 
Fl.  384.  Vern.  Lcbghune,  Afgh. ;  Pech^  Sind ;  Kutildl,  kanthan,  ganddlun,  shcUangri, 
zoshoy  shing,  mashurf  judri,  jiko,  agru,  swdTia,  Jikri,  donct,  channi  niggi,  kagsari,  sindf 
kansiaTif  sondi,  Pb. 

A  small  branching  shrub.  Bark  grey,  with  occasional  prominent 
horizontal  lenticels,  Wood  white,  soft  Annual  rings  marked  by  a 
line  of  pores.  Pores  very  small,  collected  in  groups  of  light-coloured 
tissue,  which  are  arranged  in  zigzag  or  oblique  tails,  forming  a  net- 
work with  the  regular  and  daj*ker  cellular  tissue  without  pores. 
Medullary  rays  extremely  fine,  very  numerous. 

Baluchistan,  Afghanistan,  and  the  inner  Western  Himalaya  as  far  east  as  Qarhwal, 
3-9000  ft. 

Brandis  says  the  wood  is  used  in  Ghamba  to  make  charcoal  for  gunpowder ;  the 
bark  and  leaves  in  native  medicine  and  the  berries  for  food;  but  these  are  said  to 
cause  nausea.  He  says  that  on  the  Sutlej  a  spirit  is  distilled  from  them.  Aitchison 
(Journ.  Linn,  Soc,  xviii.  91)  says  that  it  is  common  in  the  Hazarpirzidrat,  Kuram  and 
Haridb  Districts  up  to  11,000  ft.,  in  dry  localities,  with  Sophora  mollis  and  Cotoneaster 
nummtdarice/olia.  He  says  that  camels  will  only  eat  it  when  very  hungry,  and  that 
it  is  then  poisonous. 

P  4478.    Baluchistan  (Lace). 

2.  D.  cannabina,  Wall. ;  Fl.  Br.  Ind.  v.  193 ;  (ramble  Darj.  List  67.  D.  papy- 
racea.  Wall.;  Brandis  For.  Fl.  386.  Vern.  Niggij  Pb.;  DJiak  chamboi,  charmuoj 
Jaunsar ;  Satpura,  Garhwal ;  Sat  haruva,  balwa,  Kumaon ;  Gande,  shedbarwa^ 
ka^huti,  Nep. ;  Dayshing,  Bhutia. 

A  large  evergreen  shrub.   Bark  dark  grey,aTiiOo\\i,Nq\^\:ian2«sv^«^ 
i^iinkles  and  lenticels,  inner  bark  fibrous.     Wood  ^\a\i^, 'cc^^^''^^^^^ 
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hard.    Pores  extremely  small,  in  long  narrow  oblique  and  bending 
tails  of  soft  tissue.    MedAiUcvry  ray  a  fine,  numerous. 

Himalaya  from  near  the  Indus  to  Bhutan,  between  3000  and  9000  ft. ;  Ehasia  HUls. 

(Growth  moderate,  9  rings  per  inch  of  radius.  The  flowers  of  the  Sikkim  plant  are 
pink,  very  sweet  scented ;  Uiose  of  the  West  Himalayan  plant  white  and  often  hardly 
ncented  at  all.  The  bark  is  used  to  make  Nepal  and  Bhutia  paper,  the  commoner  thin 
kind ;  also  to  make  ropes  for  various  purposes,  such  as  carrying  loads. 

lbs. 

H  2826,  2828.    Simla  Forests,  700  ft.  (Gamble) — 

H  4817.    KotikanAsar,  Jaunsar,  7000  ft.    „ — 

E  2408,  8661.    Daijeeling,  7000  ft.  „ 34 

2.  EDGEWORTHIA,  Meissn. 

1.  E.  Oardneri,  Meissn. ;  Fl.  Br.  Ind.  v.  195 ;  Brandis  For.  Fl.  386 ;  Ghonble 
DarJ.  List  67.    Vem.  KaghuH^  aryili,  Nep. 

A  large  shrub.    Bark  light  brown,  smooth,  thin.     Wood  white, 

soft.    Pores  small,  usually  in  radial  pairs  or  threes.    Med/uUary  rays 

moderately  broad,  short,  not  numerous. 

Central  Himalaya,  from  Nepal  to  Bhutan  at  4-7000  ft.,  scarce  in  Daijeeling. 

The  thick  inner  bark  is  used  in  the  manufacture  of  the  best  quality  ot  Nepid  paper. 

Sikkim,  6000  ft.— Kew  Museum  (J.  D.  Hooker). 

3.  WIKSTRGBMIA,  Endl.  Two  species.  W.  indica,  C.  A.'Mey.;  Fl.  Br.  Ind. 
V.  195,  is  a  shrub  of  Chittagong  and  Tenasserim,  also  found,  but  probably  introdnoed 
as  a  weed,  about  Madras  (e,g,  Guindy).  W.  eanescens,  Meissn.;  Fl.  Br.  Ind.  ▼•  195; 
Trimen  Fl.  Ceyl.  iii.  468  (Bedd.  Fl.  Sylv.  clxxviii. ;  Brandis  For.  Fl.  386) ;  Vera. 
Ohamboi,  Jaunsar ;  Chamletu,  G^hwal ;  ChanUia^  Kumaon ;  Bhatniggi,  th^akt  f^»  is 
A  small  yellow-flowered  shrub  of  the  Himalaya  from  the  SuUej  to  Nepal  at  5-8000  ft* 
the  Khasia  Hills  and  Patkoye  Hills  of  Assam  at  5-6000  ft.,  the  Shan  HUla  of 
Burma,  and  the  upper  hills  of  Ceylon.  Aitchison  also  says  it  is  common  east  of  the 
Peiwar  Kotal  at  about  8000  ft.  The  bark  is  fibrous  and  can  be  used  for  ropes 
and  paper. 

4.  LASIOSIPHON,  Fresen. 

1.  L.  erioeephalus,  Dene. ;  Fl.  Br.  Ind.  v.  197 ;  Bedd.  Fl.  Sylv.  clxxix. ;  TUbol 
Bomb.  List  169;  Trimen  Fl.  Ceyl.  iii.  459.    Vem.  jRamt,  ramita.  Mar.; 
Kader ;  Naha^  Cingh. 

A  small  tree  or  large  shrub.    Bark  grey,  rather  smooth,  inner  I 
fibrous.     Wood  white  or  yellowish-white,  hard.     Pores  small,  w 
or  in  groups  of  2  to  4,  which  are  scantily  distributed  in  short,  moctTor 
less  concentric  patches.    MedvMary  rays  fine,  irregularly  spaced. 

Hills  of  the  Western  Qhdts  from  the  Konkan  southwards,  rising  on  the  Xilgnk  t» 
7000  ft.  and  to  4000  ft.  in  Ceylon. 

A  pretty  plant  with  clusters  of  yellow  flowers.    The  bark  gives  a  fibre,  and  is 
to  poison  fish  (Bedd.  and  others).    Growth  slow. 

W3735.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 55 


6.  LINOSTOMA,  Wall    Three  erect  or  climbing  shrnbs  of  Eastern 
Burma.    L.  pauciflorum,  Griflf. ;  Fl.  Br.  Ind.  v.  198  ;  Kurz  For.  Fl.  ii.  334,  is    _  „ 
shrub  of  the  drier  hill  forests,  especially  the  pine  forests,  in  the  Martaban  ¥¥ill« 
3-4000  ft.    L.  deoandrumf  WalL  is  an  evergreen  shrub  of  Sylhet,  Chitt^ou 
Tenasserim ;  while  L,  scandens,  Kurz  For.  Fl.  ii.  334  (X.  siamensey  KuTzror/ 
335X  is  a  climbing  shrub  of  Burma,  chiefly  found  in  the  £ng  forest'',  and  in  tbe 
Hills  Terai. 

6.  PHALERIA,  Jack.  P.  caulijlora^^TiV^i. %  15\.^t AtxCi.. ^ .  199 ;  Bedd.  FV  Mc 
c/xxx. ;  Trimen  Fl.  CeyU  in.  459,  \a  ^  laie  wmS\  ^gt%cfcl\iJL  ^siiiJvKisoc.  >awfe  dl  ^^ShTW 
country  of  Ceylon. 
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7.  GYRINOPS,  Gaertn. 

1.  Q.  Walla,  Gaertn. ;  Fl.  Br.  Ind.  v.  199 ;  Bedd.  Fl.  Sylv.  t.  303 ;  Trimen  Fl. 
Ceyli  iii.  460.    Vern.  Walldf  pattawalld,  Cingh, 

A  small  tree  with  slender  trunk  and  small  rounded  head.  Wood 
white,  soft,  of  curious  structure,  somewhat  like  that  of  Avicenma, 
P(yre8  small  to  large,  scanty,  arranged  in  narrow  irregularly  concentric 
lines  of  loose  tissue.  Between  these  lines  come  belts  of  ordinary 
cellular  tissue  in  which  the  fine  medvZlary  rays  are  prominent. 

Moist  region  of  CeyloQ  up  to  4000  ft. 

llie  bark  gives  a  very  strong  fibre  of  which  ropes  are  made  ^Bedd.  and  Trimen). 
Mendis  says  the  wood  is  used  for  buoys,  targets,  and  rafters  for  caajan  roofs. 

lbs. 

No.  149,  Ceylon  Collection,  new  (Mendis) 33 

8.  AQUILARIA,  Lam. 

Two  species  only  of  this  genus  are  known  from  India,  viz.  A.  Agallocha,  here 
described,  and  A,  malaccensis,  Lamk. ;  Fl.  Br.  Ind.  v.  200;  Kurz  ii.  336;  from  . 
Tenasserim,  which,  accordiog  to  Meissner,  is  the  *'  Garo  de  Malacca,^  or  Malacca 
Eaglewood.  There  is  still  some  doubt  about  the  identification  of  the  species  of  Aqui- 
laria  which  yields  the  Eaglewood  of  commerce.  Boxburgh  says  the  A.  AgcUlocha  is 
an  immense  tree,  a  native  of  the  mountains  east  and  south-east  of  Sylhet  between  24° 
and  25°  north  latitude.  *'  There  can  be  little  doubt  that  this  is  the  tree  which 
'  furnishes  the  real  Calambac  or  Agallochum  of  the  ancients,  and  there  seems 
'  more  reason  to  think  that  it  was  carried  to  China  from  our  eastern  frontier  than 
'  to  suppose  it  was  carried  from  Cochin  China  or  any  other  country  in  the  vicinity 
'of  China,  where  it  has  always  been  in  great  demand.  Small  quantities  are 
'  sometimes  imported  into  Calcutta  by  sea  from  the  eastward ;  but  such  is  always 
'  deemed  inferior  to  that  of  Sylhet."  Kurz  seems  to  consider  the  Sylhet  and  the 
Tenasserim  tree  as  the  same  species,  and  as  the  structure  of  the  wood  of  both  is 
identical,  there  is  a  strong  probability  of  his  view  being  correct.  Further  investiga- 
tion, however,  is  necessary  to  ascertain  if  the  species  described  by  Roxburgh  as  growing 
in  Assam  and  Sylhet  (^A,  AgcUlocha)  is  identical  with  the  tree  furnishing  the  Ahyau 
wood  of  Burma. 

In  the  Jour,  Agri-HorU  8oc,  qf  Indxay  voL  xiii.,  Mr.  C.  Brownlow  says  that  in 
Cachar  there  are  two  species,  one  of  which  is  called  Fetakhotura  and  does  not  produce 
aloes  wood,  while  the  other  has  the  aloes  wood  in  the  male  trees  only,  called  Mooncas, 
giving  Agur  or  Agallochum  or  *'  Clign  aloes."  He  says, "  Occasionally  but  very  rarely 
'  a  tree  is  met  with  that  contains  as  much  as  Rs.300  worth,  sometimes  the  entire 

*  substance  of  the  tree  becomes  converted  into  Agur  for  a  considerable  way  up,  so  that 
'  a  single  blow  of  the  axe  lays  it  open.  ...  It  is  possessed  of  great  vitality  and  a 
^  wonderful  power  of  renewing  its  bark,  even  when  the  latter  has  been  scorched  off  by 

•  fire  for  15  ft.  or  more  above  the  ground:  the  wood  is  disposed  in  concentric  layers 
'  which  easily  separate,  and  should  the  upper  layer  be  splintered  or  detached,  the  par  to 
'  impregnated  with  the  peculiar  resinous  substance  are  protected  from  decay.  ...  By 
'  the  native  method,  the  wood  is  bruised  in  a  mortar  and  then  subjected  to  distillation 
'  in  water,  the  otto  which  comes  over  being  more  highly  prized  than  that  of  roses." 
For  other  information  see  also  "  Watt.  Diet.  Econ.  Products,"  vol.  i.  278. 

1.  A.  Agallocha,  Roxb.  Fl.  Ind.  422 ;  Fi.  Br.  Ind.  v.  199 ;  Brandis  For.  Fl.  387 ; 
Kurz  For.  Fl.  ii.  335.  Lign  Aloes  or  Eaglewood.  Vern.  UguVf  Hind.,  Beng. ;  Sasi, 
Jiasij  Ass. ;  Akyau,  Burm. ;  Kayu  garuy  Malay. 

A  large  evergreen  tree.     Wood  white,  soft,  even-grained,  scented 
when  fresh  cut.     In  the  interior  of  old  trees  are  sometimes  found 
irregular  masses  of  harder  and  darker-coloured  wood,  with  a  honey- 
like  scent,  which  constitute  the  Eaglewood  oi  eomniet^^.      Pwe» 
small  and  moderate-sized,  in  short  radial  lines.     Med/uHo/ry  ra'ya  ^a^a, 
numerous;  the  distance  between  two  conaecutivfe  T«ty^  \e»s^  VJassa  ^Os^a 
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transverse  diameter  of  the  pores.    Numerous  short  transverse  bands 
of  pores  and  intercellular  ducts  filled  with  a  brownish  substance. 

Bhutan  Himalaya,  Assam,  Ehasia  Hills,  Eastern  Bengal,  Martaban  Hills  of  Bnrma. 

Growth  moderate,  8  rings  per  inch  of  radius.  Weight :  Kyd  gives  20  lbs. ;  specimens 
examined,  25  lbs.  per  cubic  foot.  Kyd  gives  P  =  203.  A  description  of  Eaglewood 
and  its  method  of  collection  is  given  in  extracts  from  Mr.  Lee's  reports  given  at  p.  80 
of  the  Burma  Forest  Beport  for  1875-76,  and  at  p.  19  of  the  Burma  Forest  Report  for 
1876-77.  From  these  it  appears  that  the  Akyau  is  the  most  important  forest  produce 
of  the  forests  of  South  Tenasserim  and  the  Mergui  Archipelago.  It  is  found  in 
fragments  of  various  shapes  and  sizes  in  the  centre  of  the  tree,  and  usually,  if  not 
always,  where  some  former  injury  has  been  received.  To  collect  it,  the  trees  are  felled 
and  allowed  to  rot  for  about  three  years  in  the  forest,  when  they  are  again  visited,  the 
tree  cut  into  fragments,  and  the  odoriferous  wood  cut  out.  The  uses  of  Eaglewood 
seem  not  to  be  very  clearly  known ;  apparently,  however,  the  chief  use  is  medicinal, 
but  the  wood  is  also  used  for  ornaments.  S.  £.  Peal,  in  Ind.  Tea  Oaz,,  says  he 
recommends  the  wood  for  tea-boxes  in  spite  of  its  lightness,  as  it  is  durable  and  not 
liable  to  damage  by  white  ants.  He  says,  "  The  tree  is  often  barked  by  natives  for 
'  writing  on,  as  the  bark  is  thin,  tough  and  very  even  in  surface  and  texture."  He 
further  adds,  '*  I  have  often  also,  when  camping  out,  seen  my  men  go  and  cut  them- 
*  selves  large  mattresses  and  even  counterpanes  of  it  and  lay  them  on  ferns.''  He 
explains  that  the  tree  does  not  suffer  by  being  barked,  which  is  rather  strange !  Kurz 
says  the  wood  is  used  by  the  Karens  for  bows. 

E    951.    Golaghdt,  Assam 24 

B1948.    Tavoy  (Seaton) 23 

B2485.        „ 29 

Order  XCVI.    ELiEAGNACEiE. 

Contains  two  Indian  genera  only,  Elasagnus,  and  HippophaS,  with  six  species. 
The  leaves  are  covered  beneath  with  silvery  scales. 

Pores  small  and  moderate-sized  Anmial  rings  distinctly  marked 
by  a  belt  of  large  pores.  Hippophae  has  numerous  imiform  and  fine 
medullary  rays,  while  Elcecbgnus  has  short  rays  of  diflferent  width, 
which  in  some  species  are  broad. 

1.  ELiEAGNUS,  Linn. 

Four  species.  E.  pyriformisj  Hook.  f. ;  Fl.  Br.  Ind.  v.  202,  is  a  shrub  of  Upper 
Assam. 

1.  E,  hortensiS,  M.  Bieb. ;  Fl.  Br.  Ind.  v.  201 ;  Brandis  For.  Fl.  389.  Vem. 
SanjU,  Afgh. ;  Sirihing^  Tibet ;  Shiiilik,  N.-W.  Provinces. 

A  small  deciduous  tree  or  large  shrub.  Bark  light  grey,  thick, 
fibrous,  smooth,  with  deep  longitudinal  furrows.  Wood  soft  to 
moderately  hard :  heartwood  orange-brown ;  sapwood  white.  Pores 
moderate-sized,  numerous  in  spring  wood,  where  they  mark  the 
annual  ringSy  less  numerous  outwards  and  arranged  in  roughly 
concentric  lines.    Medullary  rays  moderately  broad,  numerous. 

Inner  Western  ^malaya,  above  5000  ft. ;  extending  westwards  to  Afghanistan 
and  to  Europe. 

Brandis  eays  it  attains  a  height  of  *'  25  ft.  with  an  erect,  straight  trunk,  5  to  6  ft. 
'  girtb,  and  a  rounded,  close,  handsome  crown."  The  wood  is  used  for  fuel.  It  gives 
a  transparent  gum.  The  fruit  is  eaten,  and  in  Tarkand  a  spirit  is  distilled  from  it.  It 
is  often  planted.    Mathieu  Fl.  For.  281  gives  W  =  36  to  41  lbs.  per  cubic  foot. 

Nordlinger's  Sections,  voL  1. 

Z  E.  ninbellatay  Thunb.;  F\.  Bt.lnd.  N.  2.01  •,  Brandis  For.  FL  390.    Vem. 
Ghiwdifi^  ghairiy  kankoUf  bammetoo,  P\>.\  Chindar^  ^«i.Tiiv\  0\ivra^  ^v^\i«fts  \  (?tn- 
uvfnt'n,  Gfarhwai. 


ELiBAGNACEiB  681 

A  thorny,  deciduous  shrub.  Bark  grejr.  Wood  white,  hard,  even- 
grained,  warps  in  seasoning.  Annucd  r%ngs  distinctly  marked  by  a 
narrow  continuous  belt  of  moderate-sized  pores;  in  the  rest  of  the 
wood  the  pores  are  very  small  and  uniformly  distributed,  but  occasion- 
ally intermediate  bands  or  larger  pores  are  found.  Medullary  rays 
short,  broad. 

Himalaya,  from  near  the  Indus  to  Bhutan,  at  3-10,000  it. 

Growth  moderate,  10  rings  per  inch  of  radius.  The  fruit  is  eaten.  T.  Thomson 
C'  W.  Himalaya  and  Tibet,"  p.  246)  says  that  in  the  valleys  of  Iskardo  the  fuel  consists 
almost  entirely  of  this  plant.  Aitchison  {Joum.  Lijfin.  Soc.  xviii.  92)  speaks  of  it  as 
a  tall  tree  cultivated  for  its  flowers  and  fruit  in  the  Kuram  country. 

lbs. 

H71.    Mashobra,  Simla,  7000  ft.  (Gamble) 45 

Nordlinger's  Sections,  voL  1  (-K.  parvifolia). 

3.  E.  latifolia,  Linn. ;  Fl.  Br.  Ind.  v.  202 ;  Bedd.  PI.  Sylv.  clxxx. ;  Brandis 
For.  Fl.  390,  t.  46 ;  Gamble  Darj.  List  67 ;  Talbot  Bomb.  List  170 ;  Trimen  Fl. 
Ceyl.  iii.  461.  E.  con/erta,  Roxb.  Fl.  Ind.  L  440 ;  Kurz  For.  Fl.  ii.  331.  E.  arh&rea, 
Koxb.  Fl.  Ind.  i.  441 ;  Eurz  For.  Fl.  i.  331.  Yern.  Ghiwdin,  hana,  nidyali,  mijhaula^ 
Kumaon ;  Lohara,  ghiwai,  Garhwal ;  Jarila,  Nep. ;  Guaray  Beng. ;  Sheashong,  Gdro ; 
Kamhoong,  Magh ;  Kolungai^  Tam. ;  Nurgi^  ambgool.  Mar. ;  Welembillay  katnemhilla, 
Cingh. ;  Hmaingu,  mingu,  Burm. 

A  straggling  shrub,  climber  or  small  tree.  Bark  dark  brown  i  to 
J  in.  thick,  deeply  cleft  in  vertical  or  spiral  fissures  and  peeling  off 
in  thick  plates.  Wood  light  yellow,  moderately  hard.  Pores  small  to 
large,  often  oval,  scanty.  Medullary  rays  moderately  broad,  short, 
showing  a  good  silver-grain. 

Lower  Himalaya  and  sub-Himalayan  tract  from  the  Sutlej  to  Bhutan,  rising  to 
5000  ft.,  or  perhaps  more;  Ehasia  Hills,  Eastern  Bengal  and  Ghittagong;  Burma, 
extending  to  the  Shan  Hills  at  5000  ft. ;  hills  of  the  Western  Ghdts  from  the  Eonkan 
i<outh wards,  ascending  to  7000  ft.  in  the  Nilgiris ;  common  at  all  elevations  in  Geylon. 

The  fruit  is  eaten ;  it  is  pleasantly  acid  and  refreshing.    The  wood  is  a  good  fuel. 

Ibe. 

0  4454.    R^  Nadi,  Dehra  Dun  (Gamble) 41 

E  2407.    Tukdah  Forest,  Darjeeling  (Gamble) 45 

W3804.    Fairlawns,  Ootacamund,  Nilgiris,  6500  ft.  (Gamble)       .        .    45 

2.  HIPPOPHAE,  Linn. 

Two  species. 

1.  H.  rhamnoides,  Linn. ;  Fl.  Br.  Ind.  v.  203 ;  Brandis  For.  Fl.  388.  Sea  Buck- 
thorn, ArgotLsier,  Fr.  Vem.  Tsarap,  tsarma^  sirma,  tsuk,  torrw,  niechak,  Uerkar^ 
tsermang,  Ladak,  Piti  and  Lahoul. 

A  large  thorny  shrub,  sometimes  a  small  tree.  Bark  grey,  rough, 
with  vertical  furrows.  Heartwood  yellowish-brown,  mottled,  moae- 
rately  hard,  close-grained.  Annual  rings  distinctly  marked  by  the 
inner  or  spring  wood  being  porous  and  mainly  composed  of  numerous 
moderate-sized  pores,  the  outer  or  autumn  wood  being  more  compact, 
with  fewer  and  smaller  pores.  Medullary  rays  numerous,  very  fine, 
equidistant. 

Inner  tract  of  the  West  Himalaya,  chiefly  in  moist,  graveUy  stream  beds,  from 
5-15,000  ft. 

Growth  fast,  5  rings  per  inch  of  radius.    Weight  44  lbs.  per  cubic  foot :  according 
to  Mathieu  Fl.  For.  p.  281,  38  lbs.  to  54  lbs.    The  wood  is  used  for  fuel  and  charcoal, 
and  the  dry  branches  for  hedges.    It  is  very  valuable  in  the  dry,  almost  treelestf  tracts 
of  the  Inner  Himalaya,  and  T.  Thomson  (**  W.  Himalaya  and  TvV^X^*  \»  "^^"^^  ^*^^ 
mentions  the  shrub  being  gregarious  in  dense,  almoBt  ioi^tnioxia  >i)KAS^<Q^;&  \s^  ^n^t^ 
and  elsewhere  in  a  country  where  it  is  the  prindpoA  ivi^il.    MX^Vboti  «K5%  >^  >»  \>aR^ 


682  A  MANUAL  OF  INDIAN  TIMBERS 

for  hedges  in  the  Hari4b  District  (t/oum.  Linn.  8oc  xviii.  92).    The  fruit  is  eaten, 

but  is  very  acid ;  it  is  made  into  a  preserve. 

lbs* 

H    136.    Lahoul,  10,000  ft.  (Rev.  W.  Heyde) 44 

H  3063.    Kunawar,  8000  ft. — 

Nordiinger's  Sections,  voL  1. 

2.  H.  salicifolia,  Don ;  Fl.  Br.  Ind.  v.  203 ;  Brandis  For.  Fl.  387.  Vem.  Aaihuk, 
Nep. ;  Dur  chuk,  Eumaon;  SHrch,  sutz^  Sutlej;  Tarwcik^  Bydns;  Chutiiui^  N.-W. 
Provinces. 

A  large  shrub  or  small  tree.  Ba/rk  dark  grey,  brown,  soft,  ^  in. 
thick,  cleft  in  deep  vertical -furrows,  and  shallow  cross  ones  into  some- 
what rectangular  platea  Wood  similar  to  that  of  H.  rhaTrinoides, 
except  that  the  pores  in  the  autumn  wood  are  fewer  and  smaller. 

Himalaya,  from  Jama  to  Sikkim,  at  5-10,000  ft.  or  higher,  usually  in  moister 
climates  than  JJ.  rhamnoidea. 

This  species  is  distinguished  by  the  leaves  being  densely  grey-hsdry  beneath  as  well 
as  scaly.  The  fruit  is  also  eaten,  and  the  wood  is  used  for  fuel.  Duthie  says  that,  in 
By^ns,  the  deeply  cleft  bark  favours  the  growth  of  epiphytes,  so  that  it  is  usually 
covered  with  ferns  ("  Ind.  Forester,"  xi.  4), 

IbB. 

H  4642.    Datmir,  Upper  Tons  Valley,  Tehri-Garhwal,  8000  ft.  (Gamble)  40 

Order  XCYII.    LOBANTHACEiE. 

Parasitic  evergreen  shrubs,  five  genera — ^Loranthus,  Viscum,  Arceuthobium,  Noto- 
thixos  and  Ginalloa,  some  of  the  species  very  or  even  extremely  small.  They  are  of 
greater  forest  interest  on  account  of  the  damage  they  may  do,  than  on  account  of  their 
size  as  woody  plants. 

1.  LORANTHUS,  Linn. 

About  52  species,  parasitic  shrubs,  some  of  which  have  large  and  conspicuous  flowers. 
The  genus,  as  described  in  Fl.  Br.  Ind.  v.,  has  eight  subgenera. 

Subg.  1.  EuLOBANTHUS.  2  specles.  The  chief  species  is  L,  odoratus^  Wall,  found 
in  the  Eastern  Himalaya  and  the  Khasia  HHIf,  often  on  oaks. 

Sabg.  2.  PHiBNiOANTHEMUU.  11  specics.  L.  WdllichianuSf  Schultz  is  a  large  species 
of  the  bills  of  S.  India,  often  found  in  the  Nilgiris  on  Australian  Acacias  as  well  as  on 
the  indigenous  trees.  L.  pentapetaJus^  Roxb.  is  found  in  the  Eastern  Himalaya,  Assam 
and  Eastern  Bengal ;  it  is  common  in  Darjeeling  on  oaks,  maples,  chestnuts  and  other 
trees.  Z.  Ugu8trinu8,  Wall,  is  a  Himalayan  or  sub-Himalayan  species  said  by  Brandis 
to  be  sometimes  terrestrial  or  parasitic  on  roots.  It  grows  chiefly  on  Alhizzia^  olive 
or  laurels. 

Subg.  3.  Hetebanthub.  1  species.  L,  heteranth%ts^  Wall,  is  found  in  Martaban  in 
Burma. 

Subg.  4.  GiOHLANTHUB.  8  specics.  L.  Scurrula^  Linn,  is  a  very  common  rusty- 
tomentose  species  found  in  many  parts  of  India  and  Burma.  L,  pulverulenttis.  Wall,  is 
a  white-leaved  species  of  Northern  India,  frequent  in  Buteafrondosa.  L.  vestitust  Wall, 
chiefly  occurs  in  the  Himalaya,  usually  on  osik. 

Sub^.  5.  Dbndbophthjb.  17  species,  the  most  important  of  which  is  L,  longifioru^ 
Desr.  X.  tomentosus,  Heyne  is  a  very  common  Nilgiri  species,  growing  on  most  shola 
trees,  as  do  L.  nedgherrensis^  W.  and  A.  and  L,  memecyU/oHtis,  W.  and  A.,  while 
L,  dasticusy  Desr.  is  a  big  shinibby  species  of  the  same  region,  but  at  lower  levels. 

Subg.  6.  ToLTPANTHUs.  3  species,  chief  ot  which  is  L.  involtuiratus,  Roxb.  of  the 
Eastern  sub-Himalaya  and  Assam. 

Subg.  7.  Maobosolem.  6  species.  L,  ampuUaceus^  Roxb.  is  found  in  Eastern  Bengal 
and  Burma,  while  L,  globosus,  Roxb.  occurs  in  the  Sikkim  Lower  Hills  and  the  same 
r^on. 

Subg.  8.  Elytbanthe.  4  species,  among  which  L,  Umiceroides,  Linn,  and  L,  oapi- 
tellatust  W.  and  A.  are  noticeable  common  kinds  in  the  hills  of  South  India,  the  former 
reiy  common  on  Australian  Acacias. 

All  these  species  of  Loranihu%  do  coii&\deia\A&  ^m^^^  tA  forest  trees.    Perhaps  the 
most  noticeable  case  of  injury  is  that  done  to  \^e\tittQi^\ij^  ks»A\^^«xi\c!^^^4.^xfies 
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in  the  Nilgiri  Hills.  An  account  of  their  ravages  is  given  in  Dr.  G.  Bidie's  "  Report  on 
Neilgherry  Loranthaceous  Parasitical  Plants,**  Madras,  1874,  and  it  is  explained  how  the 
rough-barked  A,  Mdanoxylon  has  suffered  to  a  much  greater  extent  than  the  smooth- 
barked  jL  dedlbata.  The  only  remedy  known  is  the  cutting  and  burning  of  the  parasites 
whenever  they  can  be  got  hold  of.  As  pointed  out  by  Mr.  Clifford  in  '*  Ind.  Forester,*' 
xxii.  1,  most  of  the  d^tribution  of  seed  is  done  by  birds,  the  chief  distributers  being 
probably  species  of  Dvxeunu  The  whole  berry  is  not  eaten,  but  the  outer  pulp,  the 
bird  wiping  off  the  seed  with  its  beak  on  to  a  branch,  where  it  germinates. 

Most  species  are  called  Banda  or  Pand  in  Hindi,  Ajeru  in  Nepalese  and  Kyihaung 
in  Burmese. 

!•  L.  vestitUS,  Wall. ;  FL  Br.  Ind.  v.  212 ;  Brandis  For.  FL  396.  Vem.  Fand, 
Hind. ;  Banda,  Jaunsar. 

A  parasitic  shrub.  Wood  reddish-white,  compact,  close-grained, 
moderately  hard.  Pores  very  small,  arranged  in  rounded  groups  or 
patches,  which  are  uniformly  distributed.  MedvZlary  rays  short,  fine 
to  broad ;  the  distance  between  the  rays  several  times  larger  than  the 
transverse  diameter  of  the  pores. 

West  Himalaya  from  the  Ravi  to  Nepal  up  to  7000  ft.,  Ehasia  Hills. 

Growth  slow,  about  14  rings  per  inch  of  radius.    Weight  61  lbs.  per  cubic  foot.    It 

grows  often  to  a  large  size,  and  is  extremely  common  in  some  parts  of  the  Himalaya, 

especially  on  the  Oaks,  Quercus  incana  and  Q,  dilatata^    It  is  also  found  on  Odina, 

SMeichera,  Bandia,  MachUus  and  other  trees. 

lbs. 

H  3033.    Theog,  Simla,  7000  ft.  (on  Q.  dilatata) — 

H  2938.    Below  Naldehra,  Simla,  5000  ft.  (on  Q.  incana)      ...    51 

2.  L.  longiflorus,  Desr. ;  Fl.  Br.  Ind.  v.  214 ;  Brandis  For.  Fl.  397 ;  Kurz  For. 
Fl.  ii.  321 ;  Gamble  Darj.  List  67 ;  Talbot  Bomb.  List  171 ;  Trimen  Fl.  GeyL  iii.  468. 
L,  Ucolor,  Roxb.  Fl.  Ind.  i.  548.  Vem.  Pand,  amdt,  Pb. ;  Banda, C.P. ;  Patha, Banda; 
Bara  manda,/araUa,  Beng.;  Prooati,  Lepcha;  Ajeru,  Nep, ;  Banda,  kaingvli,  Mar.; 
Ydtnga  wadinika,  Tel. ;  Kaurak,  Bhil. 

A  parasitic  shrub.  Wood  reddish,  moderately  hard.  Pores  very 
small,  very  numerous.     MedvZlary  rays  short,  fine  to  very  broad. 

Oater  Himalaya  from  the  Jhelum  eastwards,  ascending  to  7500  ft. ;  Bengal ;  Centrdl 
and  South  India ;  Burma,  Andaman  Islands  and  Ceylon. 

The  commonest  species.  It  has  large,  handsome,  scarlet  flowers.  It  grows  on  most 
trees ;  in  North  India  on  Mdia,  Bauhinia,  Alhizzia,  Mallotus,  the  Mango,  Peach  and 
Pear ;  also  on  Sundri  and  other  trees  in  the  Sundarbans ;  in  Oudh  on  Bassia,  Buchanania, 
Diospyros ;  in  Sikkim  on  Sal  and  Albizzia ;  in  the  North- West  Himalaya  on  Oak. 

H  3061.    Koti,  Simla,  6000  ft.  (on  Quercm  dilatata), 

3.  L.  neelgherrensis,  W.  and  A. ;  Fl.  Br.  Ind.  v.  216 ;  Trimen  PI.  Ceyl.  ui.  468. 

A  large  parasitic  shrub.  Bark  brown,  rough.  Wood  reddish- 
brown,  moderately  hard.  Pores  moderate-sized,  scanty,  often  sub- 
divided.   Medullary  rays  short,  broad,  evenly  spaced. 

Nilgiri  Hills  in  S.  India  at  4-7000  ft. ;  Ceylon  up  to  7000  ft. :  on  various  trees. 

W  3901.    Masnigudi,  Nilgiris,  3000  ft.  (Gamble). 
W  4085.    Lovedale,  Ootacamund,  7000  ft.  (Gramble). 

2.  VISCUM,  Linn.  About  11  species  belonging  to  two  sections :  (1)  those  with 
leaves  and  (2)  those  without  leaves,  but  with  the  internodes  of  the  branches  more  or 
less  flattened.  In  the  first  section  the  chief  species  is  the  "  Mistletoe,"  F.  album,  Linn. ; 
Fl.  Br.  Ind.  v.  223  ;  Brandis  For.  FL  392 ;  Kurz  For.  Fl.  ii.  323 ;  Gamble  Darj.  List  68 ; 
Vem.  Turaftdni,  Afgh. ;  Bhangra,  banda,  bambal,  kahbang,  aMlu,  wdhaL,  rini,  reori, 
reng,jerra,  Pb. ;  Ban,  banda.  Hind.;  Hurchu,  Nep.,  a  parasitic  ftVit>\Vi  te>3sA\^'0afc 
Suliman  Range,  Himalaya  and  hills  of  Martaban  above  ^500  i\,.^<i\i\^^^  w^^  >iXia^^iflsi»^»» 
Elm,  Willow,  Apricot  and  other  Bosacese,  Alder,  M&p\e,  Yo^\«i,  0\vie  wAUx»&i«c^* 
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In  Lahoul  it  is  used  medicinally^  and  in  Europe  it  is  used  for  birdlime.  The  other 
species  are  F.  monoicum,  Boxb.,  found  on  trees  in  the  Central  and  Eastern  Himalaya 
and  sub-Himalayan  tract,  the  Ehasia  Hills,  Burma  and  South  India;  V.  orientale, 
Willd.,  found  in  Bengal,  Burma,  South  India  and  Ceylon;  F.  verruculosum,  Wt., 
F.  orhiculatum,  Wu,  F.  capiteUatumy  Sm.  and  F.  ramosissimum,  WalL,  all  South 
Indian  species ;  and  F.  avalifolium.  Wall,  of  Burma  and  the  Andaman  Islands. 

In  the  second  section  come  F.  articulatum,  Burm.  and  F.  japonicum,  Thunb.,  found 
over  the  greater  part  of  India,  and  F.  angulatumy  Heyne  in  Southern  India  and  the 
Western  Ghdts. 

3.  ARCEUTHOBIUM,  Rich.  A.  Oxycedriy  M.  Bieb. ;  Brandis  For.  PI.  394 ;  Vem. 
Shdh,  sdiy  Lahoul,  is  a  small  parasite  found  on  Juniperus  excelsa  in  Lahoul  at  d-ll,000  ft. 
It  grows  by  spreadiog  its  roots  between  the  bark  and  wood  of  the  Janiper,  often  killing 
the  branch  on  which  it  grows.  It  occurs  also  westward  to  the  south  of  France.  It  is 
apparently  not  mention^  in  Fi.  Br.  Ind.  A.  minutiasimum,  Hook.  f. ;  Fl.  Br.  Ind.  v.  227, 
is  said  by  Hooker  in  Fl.  Br.  Ind.  to  be  *'  the  most  minute  dicotyledonous  plant  that  I 
can  call  to  mind."  It  is  remarkable  and  important  in  a  forest  point  of  view  on  acooxmt 
of  the  serious  damage  it  does  to  its  host  the  Blue  Pine  (Finns  excelsa),  on  which  it 
grows  in  masses  in  Kumaon  and  in  Kashmir  as  discovered  by  Duthie,  often  completely 
damaging  whole  areas  of  forest,  and  rendering  the  trees  incapable  of  producing  proper 
timber.  Duthie  describes  the  plant  as  ''at  first  sight  appearing  like  bright  green 
'  moss  covering  the  smaller  twigs  of  the  pine  tree  "  ("  Ind.  For."  xi.  4). 

4.  NOTOTHIXOS,  Oliv.  N.  floccosus,  Oliv. ;  FI.  Br.  Ind.  v.  227 ;  Trimen  FL  CeyL 
iii.  473,  t.  80,  is  a  small  shrubby  parasite  on  trees  in  the  moist  low  country  of  Ceylon. 

5.  GINALLOA,  Eorth.  Three  species,  parasitic  shrubs  resembling  Viscum. 
Q.  Eel/eri,  Kurz  For.  Fl.  ii.  326 ;  Fl.  Br.  Ind.  v.  228,  is  found  in  Tenasaerim ; 
Q.  spathulifdia,  Oliv. ;  FI.  Br.  Ind.  v.  228 ;  Trimen  FL  Cey I.  iii.  473,  in  Ceylon ;  and 
O,  andamcmicay  Kurz  For.  Fl.  ii.  326 ;  Fl.  Br.  Ind.  v.  228,  on  Artocarpus  Chapkuha 
trees  in  the  Andaman  Islands. 


Order  XCVIIL    SANTALACILS. 

Six  species,  trees  or  shrubs,  some  parasitic,  belonging  to  two  Tribes,  viz. — 

Tribe  L  Osyrideas    ....    Pyrularia,  Santalum,  Osyris,  Henslovia, 

Scleropyrum. 
„   II.  AnthobolesB        .        .        .    Champereia. 

The  only  one  of  these  of  any  importance  is  Santalum^  the  genus  to  which  belongs 
8.  album,  the  Sandalwood  of  India.  In  ''  A  Note  on  Sandalwood  "  in  "  Ind.  Forester," 
XX.  322,  Dr.  S.  H.  Koorders  of  Java  says  as  follows : — 

'*  Sandalwood  is  the  product  of  various  species  of  the  genera  Santalum,  Linn,  and 

*  Fusanus,  R.  Br.,  which  both  belong  to  the  family  of  the  Santalacejb.  The  most 
'  important  of  these  two  genera  is  Santalum,  of  which  some  20  different  kinds  are 
'known  to  be  indigenous  in  Asia,  Australia  and  Polynesia.    Towards  the  east^  S. 

*  insulate,  Bert,  is  foimd  in  Tahiti  and  the  Marquesas  group,  and  is  locally  known  as 
*• '  EaiJ  The  most  southerly  is  8,  Ounninghamii,  Hook.  t\,  found  in  New  Zealand, 
'  and  locally  known  as  '  Mairi^  In  the  Sandwich  Islands,  and  generally  in  the  north, 
'  /S.  pyrularium,  A.  Gray  and  S,  Freycinetianum,  Gaud.,  are  most  conunon,  both  called 
'  by  the  Aborigines  *•  lanala,'  Towards  the  west,  and  especially  in  India,  S.  album  is 
'  most  frequently  met  with.  Dr.  Seemann  discovered  in  the  Fiji  Islands  a  very 
'  valuable  sandalwood  tree,  called  by  him  8.  Tasi,  but  this  tree  is  already  nearly 

*  extinct  in  consequence  of  unrestricted  fellings.    In  New  Caledonia,  8,  Lomei  and  8, 

*  austro-caledonicum,  Yieill.  are  found,  but  these,  from  the  same  reason,  are  now 
'  scarce,  although  lately  plantations  have  been  formed  in  French  territory.    The  wood 

*  of  8.  lattfolium,  Fusanus  spicatus,  R.  Br.  {8.  Cygnorum,  Miq.)  and  F,  acuminatus, 
'  R.  Br.,  is  exported  from  S.  W.  Australia  to  England,  as  is  also  a  so-called  sandalwood 
'from  Queenaltrndf  the  product  of  EremophUa  MitcheUi,  Benth.  of  the  family  Myo- 

'POBINEJB.    These  woods  possess  on\y  ^  ^ea^  «K^Ti\.  viA  ^^  ^Va^^L^  used  in  carpentry 
'  BDd  joinery.     From  Zanzibar  small  b\oc\La  oi  «kqj^»X'v«A  w^  qv^xXa^^  «xA  ^2^  ^xswa. 
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'  Venezuela  sandalwood  is  sent  to  Germany,  but  the  botanical  origin  of  these  woods  is 
'  unknown ;  the  former  probably  comes  from  the  French  station  of  Nossi-b^. 

"  Before  the  middle  of  the  18th  century  India  was  the  only  country  which  exported 
'  sandalwood,  but  since  its  discovery  in  the  islands  of  the  Pacific  Ocean  the  largest 
'quantities  have  been  procured  from  thence,  so  that  many  of  the  local  chieftains 
'  enriched  themselves  by  this  commerce ;  for  instance,  the  chief  of  Haw^  in  the 
'  Sandwich  Islands  is  supposed  to  have  derived  an  income  of  some  £60,000  annually 

*  by  the  sale  of  sandalwood  in  the  commencement  of  the  present  century.  But  the 
'  supply  of  sandalwood  from  the  islands  of  the  Pacific  is  now  almost  exhausted,  and 
'  Australia  hoped  to  occupy  the  market  once  entirely  in  the  possession  of  Polynesia. 
'  In  1884,  the  export  of  the  wood  from  Australia  rose  to  2620  tons,  the  product  chiefly 

*  of  Fusanus  acuminatus,  but  the  prices  ruled  low,  on  an  average  only  £8  a  ton,  whereas 

*  the  price  of  the  best  sandal  in  China  rises  from  £12  to  £40  per  ton. 

*'  In  Europe  and  North  America  sandalwood  is  used  for  making  objects  of  art  and 
'  luxury,  whilst  sandal  oil  is  employed  in  perfumery  and  for  medicinal  purposes.  Its 
'  use  in  medicine  has  much  increased  during  the  last  few  years,  and  large  quantities  of 
'  wood  are  now  required  to  furnish  the  oil  which  is  employed  successfully  in  those  cases 

*  where  the  balsam  of  copaiba  was  formerly  considered  to  be  a  specific.  In  the  trade, 
'  tbree  kinds  are  distinguished.  East  Indian,  Macassar  and  West  Indian.  The  first  is 
'  a  product  of  S.  album,  the  second  probably  from  a  closely  allied  species,  and  the  third 
'  from  the  pseudo-sandal  of  Venezuela,  which  has  been  before  mentioned.  This  so-called 
'  sandalwood  is  exported  chiefly  from  Puerto  Gaballo,  where  it  is  called  *  bttcita  capitala,* 

*  but  the  scent  both  of  the  wood  and  of  the  oil  is  very  diflerent  from  that  of  true 

*  sandal." 

1.  PYRULARIA,  Mich. 

1.  P.  edulis,  A.  DC ;  Fl.  Br.  Ind.  v.  230 ;  Gamble  Darj.  List  68.  Vem.  Amphi, 
kurumcLs,  Nep. ;  Safhyi,  Lepcha ;  Fydbdechu,  Bhutia. 

A  small  or  moderate-sized  thorny  tree.  Bark  thin,  grey.  Wood 
white,  moderately  hard,  close-grained.  Pores  small  and  very  small, 
in  oblique  bands  of  softer  tissue.  Medidlary  rays  fine  and  broad, 
numerous,  prominently  reticulated  on  a  radial  section. 

Nepal,  Sikkim  and  the  Khasia  Hills  at  4-5000  ft. 

Growth  moderate,  about  8  rings  per  inch  of  radius.  The  wood  is  used  by  Bhutias 
for  butter-making  implements,  the  sap  as  a  rennet  to  curdle  milk.  The  frait  is  eaten 
by  Lepchas  in  Sikkim. 

lbs. 

E2406.    Tukdah,  Darjeeling,  6000  ft.  (Gamble) 47 

E    698.    Rangbtil,  Daijeeling,  7000  ft.  (Johnston)         .        .        .        .50 
E3408.    Darjeelmg,  6000  ft — 


2.  SANTALUM,  Linn. 

1.  S.  album,  Linn. ;  Fl.  Br.  Ind.  v.  231 ;  Roxb.  Fl.  Ind.  5.  442 ;  Bedd.  Fl.  Sylv.  t. 
256 ;  Brandis  For.  Fl.  398 ;  Kurz  For.  Fl.  ii.  329  ;  Talbot  Bomb.  List  174.  Sandal- 
wood.  Vem.  Chandan,  chandcU,  sandal^  Hind. ;  Qandhay  gandada,  Kan. ;  Srigandam, 
Tam. ;  SantagUj  Burm. 

A  small  evergreen  tree.  Bark  dark  grey,  nearly  black,  rough, 
with  short  vertical  cracks,  inner  substance  dark  red.  Wood  hard, 
very  close-grained  and  oily:  sapwood  white,  scentless;  heartwood 
yellowish-brown,  strongly  scented.  Annual  rings  distinctly  marked 
by  more  numerous  and  slightly  larger  pores  in  the  spring  wood. 
Fores  small,  numerous,  evenly  distributed.  MedvUary  rays  short, 
fine,  numerous,  uniform  and  equidistant. 

Dry  region  of  South  India,  in  Mysore,  Coorg,  the  B.  'NL8^t«L\.\a  wmtlXtj  ,  VJiift  ^^^ 
Districts,  tiie  Cam&tic,  and  the  hllla  of  the  Western  Qb&t8,  lYie'K^Vl^xva  «.TkjiCwK^»X«^^* 
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It  is  also  perhaps  occasionally  found,  wild  or  nearly  so,  in  districts  of  dry  climate  to 
the  north  and  south  of  the  area  described. 

The  Sandalwood  tree  affects  chiefly  open  forest  lands  with  grass  and  patches  of 
trees,  usually  on  a  red,  rather  stony  soil,  and  so  &r  as  is  known,  it  is  on  such  soils 
and  in  such  conditions  that  the  production  of  scented  wood  is  the  best  On  this  P. 
Lushington  says,  '*  The  observations  I  have  made  in  North  Goimbatore  as  regards  soil 

*  point  to  the  fact  that  on  rich  soils  the  tree  grows  luxuriantly,  but  the  actually  scented 
'  wood  is  not  in  such  large  proportion  as  in  trees  that  are  slower  grown.  la  my  opinion, 
'  the  best  wood  is  obUuned  from  rich  soils  mixed  with  rock,  but  that  scented  wood 

*  becomes  less  where  the  soil  is  rich  and  without  stones.  The  best  wood  and  the  richest  in 
'  oil  is  grown  between  2000  and  3000  ft."  (''  Notes  on  the  Sandal  Tree  in  S.  India," ''  Ind. 
Forester,"  voL  xxvi.,  Appendix).  The  sandal  seed  germinates  in  the  shade,  usually  in 
clumps  of  a  tree  or  two  with  bushes,  and  as  the  fruit  is  largely  eaten  by  birds  who  void 
or  drop  the  seeds  from  the  branches  of  trees  on  which  they  perch,  it  is  usually  in  such 
places  that  the  seedlings  appear.  They  also  are  frequently  seen  in  hedges  or  among 
bushes  near  villages.  As  the  plant  grows,  it  requires  more  and  more  light,  and  if  it 
obtains  this  either  naturally  by  pushing  itself  through  the  upper  vegetation,  as  it 
certainly  can  do,  or  more  quickly  with  artificial  aid,  it  ends  by  being  itself  the  centre 
of  a  clump  of  shrubby  vegetation,  producing  quantities  of  fruit  to  be  eaten  by  birds  and 
so  disseminated.  If  carefully  protected  from  fire  and  over-grazing,  sandal  will  extend 
itself  naturallv  without  any  artificial  help  on  any  really  suitable  land,  so  that  careful 
protection  and  judicious  management  of  existing  forest  areas,  with  occasional  assistance 
in  the  way  of  the  gradual  removal  of  cover  as  the  tree  grows,  give,  I  think,  a  better 
result  than  the  expenditure  of  time  and  money  on  plantations.  Much  has  been  done 
in  the  way  of  the  artificial  planting  of  sandal,  as  has  been  described  by  such  authorities 
as  H.  C.  Hill,  J.  L.  Pigot,  P.  Lushington,  and  previously  by  D.  Hutchins  and  others, 
but  the  results  have  not  been  really  satisfactory,  for  even  the  most  successful  pieces 
«)f  plantation  would  seem  to  have  cost  too  much.  Consequently,  planting  work  has 
been  almost  abandoned  in  favour  of  the  dibbling  of  seed  in  the  forest,  and  if  this  is 
systematically  done  in  suitable  places  under  the  shade  of  other  trees  and  clumps  of 
bush,  I  believe  it  to  be  the  best  system  of  reproduction.  All  the  same,  all  the  evidence 
seems  to  show  that  with  proper  care  plants  in  baskets  or  in  bamboo  or  tile  cylinders 
planted  out  among  bushes  have  every  chance  of  speedy  success,  bat  that  planting  in 
the  open  should  never  be  attempted.  Broadcast  sowing  is  not  likely  ever  to  succeed. 
As  P.  Lushington  says,  *'  On  "the  whole,  I  am  inclined  to  think  that  the  best  way  of 

*  aiding  the  reproduction  of  sandalwood  artificially  is  to  increase  the  scrub,  and  this  is 
'  best  effected  by  merely  keeping  out  fire  and  grazing.    As  soon  as  the  scrub  reaches 

*  2  or  3  ft.,  sandal  reproduces  naturally  from  seed  dropped  by  birds,  and  this  may 

*  perhaps  be  further  assisted  by  dibbling."  Foulkes  recommends  wounding  the  soil 
deeply  and  sowing  the  seed  in  lines  alternating  with  some  hardy  species  like 
Xylia  dolabrtformi8y  or  else  "  dibbling  the  seed  among  stunted  bushes."  He  says  also 
'*  when  young,  grows  as  a  root  parasite,"  and  this  has  been  said,  but  less  definitely,  by 
others,  though  I  am  not  aware  that  any  one  has  yet  proved  it  to  be  really  the  case. 

The  rate  of  growth  of  sandal  varies  considerably  according  to  locality,  t.e.  soil, 
climate  and  conditions  of  growth.  Beddome  found  6, 4  and  3i^  rings  per  inch  of  radius 
for  planted  trees  in  North  Goimbatore,  and  in  "  Notes  on  Sandal,"  "  Ind.  Forester,"  iii., 
old  treed  in  Mysore  were  found  to  give  an  average  of  9*2  rings.  Lushington  mentions 
that  for  the  purpose  of  Working  Plans,  8  in.  growth  in  girth  per  10  years  has  been  taken 
as  an  average  rate,  and  the  exploitable  age  fixed  at  40  years,  the  minimum  size  of  a 
native  tree  being  taken  at  32  in.  at  4}  ft.  above  ground.  The  system  of  working  in 
the  Madras  Presidency  is  that  of  selection  fellings  over  one-tenth  of  the  area  yearly, 
80  that  each  locality  is  gone  over  once  in  ten  years,  when  all  dead  and  dying  trees 
are  removed,  as  well  as  all  roots  and  all  trees  above  32  in.  girth.  In  Mysore,  sandal, 
wherever  found,  is  a  "  royal "  tree,  the  property  of  the  State,  so  that  the  greater  part  of 
the  wood  taken  to  market  each  year  comes  from  trees  in  hedgerows  and  in  scrub 
forests  outside  the  reserved  areas.  The  wood  cut  is  taken  to  depdts  called  **  Kothis," 
where  it  is  prepared  for  sale  by  removing  the  sapwood  which  is  not  scented,  and 
classifying  the  billets  or  pieces  or  shavings  and  even  the  dust,  according  to  a  rather 
elaborate  classification.  The  following  table,  taken  from  J.  L.  Pigot^s  paper  on  sandal- 
wood, written  to  accompany  a  fine  trophy  exhibited  by  the  Maharaja  of  Mysore  at 
the  Fans  Exhibition  of  1900,  gives  the  classification  and  the  values  of  the  different 

cJaBses  calculated  fi*om  the  results  oi  tho  s^ncWou  ^^V^^  oC  seven  years  ending  with 

1698-99 ;— 
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Description  of  wood. 


First-class  billets  (or  Yilayat  Badh) 
Seoond-olasB  billets  (or  China  Badh) 
Third-olass  billets  (or  Panjam) 
Ghotla  (or  billets  of  short  length)  . 

GhatBadala 

Bagaradad 

Boots  (first  class)     .... 

„     (second  class) .... 

„     (third  class)    .... 
Jajpokal  (first  class) 
„       (second  class)    . 

Ain  Baffar 

Oheria  (or  large  Ghilta)  . 

Ain  GhUta       ..... 

Hatri  Ghilta 

MUva  Ghilta    .  .        . 

Basola  Bukni 

Sawdust  or  powder  .... 


Bates  per  ton. 

From 

To 

lU. 

Bs. 

488 

610 

446 

571 

442 

565 

482 

530 

440 

500 

854 

511 

500 

580 

416 

547 

881 

555 

400 

470 

375 

440 

850 

482 

270 

855 

122 

898 

175 

401 

40 

155 

80 

80 

400 

500 

The  average  annual  sales  in  Mysore  amount  to  1841  tons ;  to  which  we  may  add 
102  tons  cut  in  Coorg,  and  about  75  tons  in  Madras,  so  that  we  may  put  down  the 
Indian  outturn  at  about  2000  tons.  The  Bombay  sales  amount  to  very  little.  The 
value  of  the  yearly  export  from  India  is  about  £40,000. 

Sandalwood  is  used  in  India  in  the  manuracture  of  boxes,  frames  and  other  small 
articles,  which  are  usually  very  beautifully  carved.  Some  very  fine  specimens  of  this 
carving  were  exhibited  at  Paris  in  1900.  But  the  chief  customer  is  Ghina,  and  it  is 
understood  that  most  of  the  wood  which  goes  there  is  made  into  coffins  for  rich  people. 
A  good  deal  also  goes  to  Arabia,  and  some  to  Europe.  The  average  weight  of  the 
wood  is  about  60  lbs.  per  cubic  foot.  Skinner  gives  P  =  874,  Fowke  878  lbs.  The 
proportion  of  heartwood  in  an  ordinary  log  of  sandalwood  has  been  estimated  to  amount 
usually  to  very  nearly  one-half. 

A  certain  amount  of  the  sandalwood  produced  is  used  for  the  distillation  of  a 
scented  oil,  which  is  used  in  perfumery  and  as  a  medicine  of  importance.  The  wood 
has  been  found  suitable  for  engraving,  but  is  probably  too  valuable  for  such  a  use  as  a 
regular  matter.  The  tree  may  sometimes  grow  fairly  big.  Lowrie  mentions  one  in 
Coorg  which  was  66  in.  in  girth  at  5  ft.  above  ground. 

In  Mysore,  sandal  trees  are  sometimes  attacked  and  even  killed  by  the  larvaa  of  tbe 

Cossid  moth,  Zenzera  coffeos^  Nietner,  which  tunnels  into  the  wood  (Stebbing  **  Inj. 

Ins.'*  p.  104).    Sandal  is  also  afifected  by  a  disease  called  "  spike,"  the  nature  of  which 

has  not  yet  been  ascertained  (H.  0.  Hill,  "  Note  on  Sandal,"  1901). 

lbs. 

E  2489.    Botanic  Grarden,  Galcutta  (a  tree  blown  down  in  the  cyclone 

of  1864)  (King) 56 

D  1209,  2307,  3140.    Mysore 71, 60  and  60 

D3999.    Sandiir  Forests,  Bellarv  ((Jamble) 63 

D4026.    Collegal,  Ooimbatore,  Madras 63 

D1360.    Salem,  Madras 61 

No.  125,  Geylon  Collection,  new — 

Nordlinger's  Sections,  vol.  11. 


I  have  recently  received,  by  the  kindness  of  F.  B.  Manson,  Gonservator  of  Forests, 
Tenasserim,  specimens  of  Nadapyoo  and  Nadanyi,  as  well  as  of  Kalamet^  to  supple- 
ment No.  B  1960  (62  lbs.)  received  from  Tavoy  in  1878.  Of  these,  Manson  says, 
''The  specimen  of  Nadapyoo  was  obtained  in  the  bazar  in  Mergui,  so  that  it  may  be 
'  imported  sandalwood.  That  of  Nadanyi  was  received  with  it,  with  tbe  report  that 
*a  tree  is  growing  in  Palaw  township  of  Mergui."  Both  tVi^a^  w^  >Him\^\si^\Mc3 
sandalwood.  The  Kalamet  specimens  came,  one  froin.l\i©  'Rwi%oQi\i\«aA.x,>Ock^  qJCgrx 
from  the  Mergui  Diatrict,  where  the  tree  grows  on  the  Yie8A'v«kX«w»  ol  >ic^^  ^Tasivof^^ 
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ChouDg,  %je.  at  the  easternmost  point  of  the  District.  "  The  wood  is  brought  out  by 
'  parties  of  men  who  organize  an  expedition  for  the  purpose  in  the  cold  weather.  Only 
'  dead  wood  is  extract^,  and  it  is  pretended  that  if  the  tree  is  artificially  killed  the 
*  scent  of  the  wood  is  impaired.**  Tne  scent  of  Kalamet  is  quite  different,  to  judge  by 
Hanson's  specimens,  from  that  of  true  sandalwood.  It  is  rather  difficult  to  describe, 
but  most  resembles  that  of  the  bog  myrtle  of  Europe.  The  structure  also  differs,  for 
the  wood  is  darker  in  colour,  the  pores  are  larger,  and  somewhat  concentrically  arranged, 
the  medullarv  rays  are  rather  broader,  more  prominent  and  fewer,  and  the  annual  rings 
more  marked  (Nos.  B  4920,  4921).  I  am  in  hopes  of  soon  receiving  good  botanical 
specimens  sufficient  to  clear  up  the  question  of  the  botanical!position  of  the  tree,  which 
it  is  clearly  important  to  do.    See,  also,  Sir  D.  Brandis  in  Ind.  For.  xxvii.  516. 

3.  OSYRIS,  Lina 

1.  0.  arborea,  Wall. ;  PI.  Br.  Ind.  V.  232  ;  Bedd.  Fl.  Sylv.  clxxxi. ;  Brandis  For. 
FI.  399;  Talbot  Bomb.  List  174;  Trimen  Fl.  Ceyl.  iii.  474.  Vem.  Bakardharra, 
hakarfUf  Kumaon ;  Dalmi,  dalima,  Ghirhwal ;  Fopoli,  lotal^  Mar. ;  Jhurt,  Nep. 

An  evergreen  shrub  or  small  tree.  Bark  dark  greyish-brown, 
rough  with  shallow  vertical  fissures.  Wood  red,  hard,  close-grained. 
Pores  small,  regular.    MedvZlary  rays  fine,  regular,  short. 

Outer  Himalaya  and  sub-Himalayan  tract  from  the  Sutlej  to  Bhutan,  but  not  in 
Sikkim,  ascending  to  7000  ft.;  Central  Provinces  and  hills  of  the  N.  Circars;  west 
coast  from  the  Eonkan  southwards  from  sea-level  to  the  top  of  the  Ghits,  also  in  hill 
ranzes  of  South  India ;  Shan  Hills  of  Burma ;  patana  country  of  Ceylon  at  3-6000  fi. 

The  ehrub  is  usually  very  glabrous,  ashy-coloured,  but  pubescent  specimens  (var. 

puherula)  occur  in  the  C.P.  and  NUgiris.    Aikin  in  Wallich's  list  rightly  describes  the 

wood  as  hard,  compact  and  fine-grained. 

ita. 
H4450.    Malkot  Forests,  Dehra  Ddn  (Gamble) 62 

4.  HENSLOVIA,  Blume.  Three  species,  parasitic  shrubs  with  the  general  appear- 
ance of  the  mistletoe.  B.  granulata^  Hook.  f.  and  Th.  and  E,  Tieterantha,  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  v.  232,  233 ;  Kurz  For.  Fl.  ii.  328 ;  Gamble  Darj.  List  68 ;  Vem. 
Ajeru,  Nep.,  are  found  in  the  Eastern  Himalaya  at  2-7000  ft.,  on  oaks,  Etigenia  and 
other  trees,  both  species  extending  to  Burma.  E,  varians^  Bl.  is  a  species  from 
Tenasserim. 

6.  SCLEROPYBUM,  Amott.  B.  WMichianum,  Atu.\  Fl.  Br.  Ind.  v.  234 ;  Talbot 
Bomb.  List  174 ;  Trimen  Fl.  Ceyl.  iii.  475  (Fyrularia  Wallichiana,  Bedd.  Fl.  Sylv. 
t.  304) ;  Vem.  Benduga^  Kan.,  is  a  small  thorny  tree  of  the  Western  Ghits  from  the 
Konkan  southwards;  of  the  Shan  Hills  in  Upper  Burma;  and  of  the  moist  hill  region 
of  Ceylon  at  4-6000  ft.    Beddome  says  it  has  a  light-coloured,  curiously-grained  wood. 

6.  CHAMPERELA.,  Griff.  C.  Qnffithiana,  Planch. ;  Fl.  Br.  Ind.  v.  236 ;  Kura 
For.  Fl.  330,  is  a  small  tree  of  Tenasserim  and  the  Andaman  Islands.  Prain  mentions 
having  found  it  on  the  Great  and  Little  Coco  Islands  and  in  the  coast  zone  of  Little 
Andaman  as  a  common  tree  30  to  60  feet  high. 


Order  XCIX.    EUFHOBBIACEiE. 

A  large  but  not  verv  important  Order  of  Forest  plants,  containing  57  Indian  woody 
genera  in  six  Tribes,  yiz. — 

Tribe    I.  Euphorbieas .        .    Euphorbia. 

„    II.  Buxeas .        .        .    Sarcococoa,  Buxus. 

„  III.  Phyllantheas         .    Bridelia,     Cleistanthus,     Actephila,     Andrachne, 

Phyllanthus,  Glochidion,  Flueggia,  Breynia,  Sau- 
ropus,    Putranjiva,     Hemicyclia,     Cyclostemon, 
Mischodon,  Bischofia,  Aporosa,  Daphniphyllum, 
Axit\^Q8ai^,'&«kOcaracc«A^^  'E.^m^uocardia. 
„  17.  Oaleariesf)     .        .    Gra\eM\«i,'ii^\wo^«sm\^^\AXl^N:\^Bc^ 
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Tribe  y.  Crotone»      .        .    Jatropha,    Tritaxis,    Aleurites,    Grotoo,    Givotia, 

TrigonostemoD,  Ostodes,  Blachia,  Dimorphocalyx, 
Agrostistachys,  Sumbavia,  Claoxylon,  Acalypha, 
Adenochlaena,  Goelodepas,  Alchornea,  Podadenia, 
Trewia,  Goccoceras,  CoBlodiscus,  Mallotus,  Glei- 
dioD,  Macaranga,  HomoDoia,  Lasiococca,  Ricinus, 
Ctelonium,  ChaBtocarpus,  Baliospermum,  Cnes- 
mone. 
„  YI.  HippomaneaB        .    Sapium,  Excascaria. 

None  of  these  genera  produce  trees  of  the  Ist  class  as  regards  timber,  the  best  being 
probably  Bischofia  javanica,  and  only  a  few  like  Bridelia  rettua,  Phyllanthus  ErMica^ 
CleistanthtM  collintts  and  Mallotus  philippinensis  are  sufiSciently  common  to  be  of 
importance  in  Indian  Sylviculture.  The  boxwood  of  the  Himalaya  is  of  considerable 
value,  though  the  quantity  is  insufficient  for  a  lar^e  trade  ;  and  a  few  other  trees  have 
woods  of  interest,  such  as  Daphniphyllumy  which  has  a  wood  streaked  with  bright  red, 
and  Ldsiocooca  and  Hemtcydia,  whose  wood  is  of  much  the  same  quality  as  box.  A 
few  other  genera  have  trees  which  are  of  local  importance,  like  Eemicyclia  and  Exccr- 
carta;  and  a  few  give  products  of  value,  but  compared  with  Orders  of  a  similar  large 
number  of  species,  Euphorbiacece  is  certainly  uninteresting  iu  a  Forest  point  of  view. 
It  contains  nothing  near  the  number  of  useful  timbers  that  is  produced  in  its  great 
neighbour,  the  Urticacece, 

The  EuphorbiacecB  are  generally  characterized  by  the  presence  of  poisonous  principles, 
the  poison  being  found  in  various  parts  of  the  plant,  in  the  milky  juice  of  Euphorbia, 
Excoecaria  and  Sapium ;  in  the  seeds  and  fruits  in  Cleistanthus^  Croton^  Jatropha, 
etc.  It  is  also  an  important  Order  as  one  of  those  which  give  indiarubber ;  and  notable 
among  the  plants  which  afford  that  most  valuable  product  are  the  species  of  Eevea, 
giving  the  Par4  rubber  of  commerce,  and  the  Manihot  Glaziovii,  Muell.  Arg.,  giving 
the  Ceari.  A  species  of  Hevea^  probably  H,  braziliensia,  Muell.  Arg.,  has  been  success- 
fully cultivated  in  Tavoy,  and  it  is  now  contemplated  very  largely  to  extend  this  culti- 
vation as  a  (Government  undertaking.  As  is  well  known,  the  Par^  Caoutchouc  enjoys 
the  highest  estimation  of  all  the  varieties  of  the  article  in  the  trade,  and  the  introduction 
of  the  cultivation  of  the  best  kinds  of  JBevea  will  be  an  important  advantage  to  India. 
The  Heveas  are  large  trees  with  soft  wood,  and  the  collection  of  the  milk  is  done  by 
vertical  indsions,  allowing  the  juice  to  run  into  a  vessel  or  bamboo.  It  is  afterward 
coagulated  over  a  fire.  The  Geard  rubber  tree  has  also  been  successfully  cultivated  in 
many  places  in  India  and  in  Ceylon.  It  is  a  small  tree  with  the  general  appearance  of 
a  Macaranga  or  Eicinus,  and  does  best  in  a  somewhat  dry  climate.  The  seeds  have 
a  very  hard  shell,  which  usually  requires  to  be  filed  to  assist  germination.  The  rubber 
is  usually  collected  in  Brazil  by  very  lightly  paring  the  outer  bark,  being  careful  not 
to  cut  through  it,  but  only  as  far  as  the  milk  vessels.  The  milk  which  runs  down  is 
allowed  to  dry,  when  it  is  pulled  off  the  tree  and  rolled  into  balls.  The  wood  is  soft 
and  of  a  dingy  white ;  it  has  small  Bcanty  pores  arranged  in  roughly  concentric  lines 
and  very  fine  numerous  medullary  rays  (W  4121,  Northernhay,  Nilgiris,  3000  ft. — 
Gamble).  Another  species  of  the  same  genus,  Manihot  utilissima,  Pohl.,  is  the  well- 
known  plant  much  cultivated  in  Bengal,  Burma  and  other  parts  of  India,  and  giving 
the  Cassava  root  and  the  tapioca  of  commerce.  (Wood  white,  soft.  Fores  large, 
irregular,  scanty,  often  subdivided.  Medullary  rays  numerous,  fine  (Nordlinger*s 
Sections,  voL  8)).  Tan  is  yielded  by  the  fruits  of  Phyllanthus  Ernblica  aud  by  the 
barks  of  some  other  species ;  castor-oil  is  given  by  Ricinus  communis  (see  p.  622) ; 
a  good  oil  by  Aleurites  moluccana  (see  p.  613),  while  the  medicinal  Croton  oils  are 
given  by  Croton  Tiglium  and  Jatropha  Curccts, 

The  wood  of  the  trees  of  the  Order  Euphorbiacece  has  no  very 
marked  general  distinguishing  characteristic ;  but  still  it  may  be  said 
that  it  is  noticeable  for  the  pores  being  usually  more  scanty  than  in 
many  other  Orders.  In  some  genera  they  are  characteristically 
arranged  in  short  radial  lines.  In  almost  aU  genera  the  meduUary 
rays  are  fine,  close  and  uniform,  in  some  they  are  very  md\^\»YCka\»*  ^Va. 
some  genera^  transverse  Jadder-like  bara  are  coi\aigvc\io\>a.  '\sl  x^k^^*^ 
to  colour,  there  are  three  classes,  the  white  ot  gc«y ,  ^3ti^  x^Sl,  «2k^^  "^^ 
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brown  or  greyish-brown.    In  respect  to  weight,  some  are  very  ligbt, 
most  are  moderately  so,  few  or  none  very  heavy. 

Among  white- wooded  genera,  the  most  noticeable  are — 

(1)  Soft  woods :  Euphorbia,  Jatropha,  Oivotia,  Oatodea,  l}rewia^ 

Sapivm^  Excoecaria.  Of  these  Oivotia  and  Trewia  show 
transverse  bars;  Exccecaria  rather  numerous  and  Evr- 
phorbia,  Sapium  and  Jatropha  very  few  porea 

(2)  Moderately  hard  woods:  Sarcococca,  Daphniphyllu7n,Gyclo- 

stemon,  Croton.  Of  these  Baphniphyllum,  has  numerous 
and  Croton  very  few  pores,  while  Oroton  and  GydoateTnon 
show  transverse  bara 

(3)  Hard  woods :  BuxuSy  nemicydia^  LaMococca  and  Odonium, 

Of  these  Buociis  has  numerous,  regular  pores,  the  others 

somewhat   scanty ;    while    Hemicydia  has    conspicuous, 

Lasiococca  and  Oelonium  faint,  transverse  bars. 

The  red-wooded  genera  are  fairly  uniform  in  their  structure,  so 

that  PhyUanthua,  Oloohidion,  Cleiatanthua  are  characterized  by  pores 

in  short  radial  strings  between  regular  numerous  fine  medullary  ray& 

Flueggia  has  a  harder  close-grained  wood,  and  Bischofia  has  rough 

open-grained  wood  with  rather  broad  medullary  rays. 

In  the  genera  with  brown  or  greyish-  or  olive-brown  wood, 
Macaranga  is  very  soft,  MaUotua  pale-coloured  and  rather  soft, 
Bridelia  has  a  hard  wood  of  characteristic  appearance,  and  Pu^ran- 
jiva  and  Baccaurea  present  transverse  bars,  the  latter  wood  being 
lighter  and  softer. 

Tribe  I.    EUPHORBIEiB. 
1.  EUPHORBIA,  Linn. 

A  genus  which  chiefly  contains  herbaceous  plants,  but  of  which  two  subgenem 
include  fleshy  shrubs  or  trees  of  characteristic  appearance.  There  are  eight  spedes, 
mostly  plants  of  dry  hot  rocky  slopes.  I  regret  to  be  unable  fully  to  check  the  wood 
descriptions  and  to  make  quite  sure  of  their  identification,  having  lost  the  corresponding 
herbarium  sheets.  I  can  only  hope  that  my  identification  in  the  field  was  a  correct 
oue,  as  I  believe  it  was.  In  Subgenus  Tibucalli  come  E.  TirucalHj  Linn,  and  E. 
epiphyUoideSy  Kurs  For.  Fl.  ii.  416 ;  Fl.  Br.  Ind.  v.  254,  the  latter  an  erect  unarmed 
fiesny  small  tree  of  the  rocky  coast  of  South  Andaman  Island.  In  Subgenus  Dia- 
CAKTHiUM  come  E.  nerii/olia,  Linn.,  E.  tartiliSf  Bottler,  and  E,  Royleana^  Boiss.,  as 
well  as  the  following  three  others.  E.  Nimilia,  Ham. ;  Fl.  Br.  lud.  v.  255 ;  Bedd.  Fl. 
Sylv.  ccxvi. ;  Brandis  For.  Fl.  439 ;  Kurz  For.  Fl.  ii.  417 ;  Talbot  Bomb.  List  176  (E. 
nereifoUa^  Roxb.  FL  Ind.  ii.  467);  Vern.  Thor,  tur,  senhur,  Hind.;  Suru,  Jaunsar; 
Sij\  Beng. ;  Newrangt  Mar. ;  Jamadu,  Tel. ;  Shazaung,  Burm.,  is  a  shrub  with  round 
branches,  not  ribbed,  and  pairs  of  spines  in  spirals  which  is  found  on  dry  rocky  hills  in 
the  West  Himalaya,  Sind,  Guzerat,  Burma  and  South  India,  and  is  sometimes  used 
for  hed2;es.  E,  antiquorum,  Linn. ;  Fl.  Br.  Ind.  v.  265 ;  Roxb.  Fl.  lud.  ii.  468 ;  Bedd. 
Fl.  Sylv.  ccxvi. ;  Brandis  For.  Fl.  438 ;  Kurz  For.  Fl.  ii.  416 ;  Gamble  Daij.  List  68 ; 
Talbot  Bomb.  List  176 ;  Trimen  Fl.  Ceyl.  iv.  4 ;  Vern.  Nara  sij,  tekcUa  sij,  Beng. ;  2W- 
hfira.  Hind. ;  Shidu^  Mechi ;  2farsej\  Mar. ;  Kalli,  chatura  kalli,  Tarn. ;  DcUuk,  Cingh. ; 
ShazaungpydthcUy  Burm.,  is  a  small  tree  of  dry  places  almost  all  over  India,  with  d-6 
angled  branches  and  pairs  of  stipular  tborns.  It  is  often  used  for  hedges  or  planted 
in  gardens,  and  by  the  Mechi  tribe  in  the  Terai,  Dtiars  and  Assam  forests  it  is 
cultivate<i  as  a  sacred  tree.  E.  trigona^  Haworth ;  Fl.  Br.  Ind.  v.  256 ;  Roxb.  Fl.  Ind. 
ii.  468;  B«id.  Fl.  Sylv.  ccxvi. ;  Brandis  For.  Fl.  438  {E.  Caitimandoo,  Elliot;  Brandis 
For,  FL  438),  is  a  small  branchmg  thoTny  Iwft  ^\Xi  ^ai^^iax  twisted  stems,  giving  an 

BbundADt  milk,  which,  like  that  of  idi\.Yi^B.^ec\%a,\iM^«v\^\xiVQ«^>MA^'l^^ 

Bad  is  used  in  medicine,  as  a  cement  and  foi  o\\i«c  ^mx^k^saa^ 
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E.  pulcherrima,  Willd. ;  BraDdis  For.  FI.  439 ;  Kurz  For.  Fl .  ii.  418  (Poinsettia 
pulcherrimay  Grab.),  is  a  well-known  garden  shrub  with  large  crimson  floral  leaves, 
Introduced  from  Mexico  and  cultivated  in  gardens  in  most  parts  of  India. 

Wood  whitish,  soft,  cuts  like  cork.  Pith  large.  Pores  small,  scanty, 
often  subdivided.     MedvUary  ray  a  extremely  fine  and  numerous. 

1.  E-  TiPUealll,  Linn.;  Fl.  Br.  Ind.  v.  254;  Roxb.  Fl.  Ind.  ii.  470;  Bedd.  Fl. 
Sylv.  ccxvii. ;  Brandis  For.  Fl.  439 ;  Kurz  For.  Fl.  ii.  417 ;  Talbot  Bomb.  List  176 ; 
Trimen  Fl.  Ceyl.  iv.  5.  Vem.  Lanka  sij,  Beng. ;  Sehudf  Hind. ;  Nevli,  thuvaVf  aeyr, 
Mar. ;  Yele  gulla,  Kan. ;  Tiru  kaHi,  Mai. ;  Kalliy  Tam. ;  Nawahandi^  Cingh. ; 
Shazaunghthnyo,  Burm. 

A  large  shrub  or  small  tree.  Bark  brown  or  greenish-brown. 
Wood  white  or  grey,  moderately  hard.  Pores  small,  single  or  sub- 
divided in  2  or  3,  very  scanty.  Medullary  rays  extremely  fine  and 
numerous,  regular. 

Native  of  Africa,  but  naturalized  in  Bengal,  tbe  Peninsula  and  Ceylon,  elsewhere 
cultivated. 

This  species  is  recognized  by  its  round  green  imarmed  branches.  It  is  often  used 
for  hedges,  especially  in  the  Deccan. 

Iba. 

C  3509.    Khurdha  Forests,  Orissa  ((Gamble) — . 

D4276.    Garladinnd,  Anantapur  „ 34 

2.  E.  neriifolia,  Linn. ;  Fl.  Br.  Ind.  v.  255 ;  Bedd.  Fl.  Sylv.  ccxvi. ;  Brandis  For. 
Fl.  439;  Kurz  For.  Fl.  ii.  416;  Talbot  Bomb.  List  176;  Trimen  Fl.  Ceyl.  iv.  5. 
E.  ligularioy  Roxb.  Fl.  Ind.  ii.  465.  Vem.  Mausa  sij\  Beng. ;  Oangxchu^  Pb. ;  j?%or, 
mt;arun(/, se^y, min^, Mar. ;  JTa^Zt, Tam. ;  YelUkall%,KAXi,\  Pa^aA;, Cingh.;  Shazaung, 
Burm. 

A  small  tree.  Bark  reticulated.  Pith  large,  round.  Wood  white, 
soft,  even-grained.  Pores  small,  very  scanty,  usually  in  pairs. 
Medullary  rays  extremely  fine  and  numerous. 

Rocky  places  in  tbe  Deccan  Peninsula  and  on  tbe  West  Coast ;  elsewhere  cultivated. 
This  species  has  more  or  less  cylindric  stem  with  4  or  5  angled  or  ridged  thorny 
ribs.    It  gives  a  copious  milk  used  in  medicine. 

lbs. 

D4174.    Domdl,  Kumool  (Gamble) .26 

8.  E.  tOFtilis,  Bottler ;  Fl.  Br.  Ind.  v.  256 ;  Bedd.  Sylv.  ccxvi. ;  Brandis  For.  Fl. 
439;  Trimen  Fl.  Ceyl.  iv.  5.    Vem.  Sinuk,  Cingh. 

A  large  fleshy  shrub.  Bark  dark  grey,  rough,  shining.  Pith  quad- 
rangular. Wood  soft,  white  or  greyish-white,  even-grained.  Pores 
small,  very  scanty.    Medullary  rays  extremely  fine  and  numerous. 

Dry  districts  of  South  India  and  Ceylon. 

The  stem  and  branches  are  roughly  4-angled  and  spirally  twisted  in  broad  wings 
set  with  spines. 

D  4320.    Ravdr  Forest,  Nellore  (Gamble). 

4.  E.  Royleana,  Boiss. ;  Fl.  Br.  Ind.  V.  257 ;  Brandis  For.  FJ.  438.  Vem.  Thor, 
Pb. ;  8<di,  Jhelum ;  CAu/a,  Chenab ;  Churij  Ravi ;  Cha,  chiingOf  surSy  Beas ;  Sura^ 
tmif  Sutlej  ;  Sum,  Jaunsar ;  Sthund,  Kumaon. 

A  small  tree  with  fleshy  branches.  Wood  white,  soft,  spongy. 
Pores  small,  scanty,  subdivided.  Medullary  rays  extremely  fine  and 
numerous. 

Outer  Himalaya  from  the  Jhelum  to  Kumaon,  on  dry  rocky  slopes,  ascending  to 
6000  ft. ;  Salt  Range  of  the  Punjab. 

This  conspicuous  species  has  5-angled  thorny  sterna,  wad  \^  «Qxsi<&\I\\Ck»&  \\aA^  Vsx 
hedges. 

P  8075.    Sabatbu,  Paojab  (Gamble). 
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Tribe  II.    BUXBJ!. 
2.  SARCOCOCCA,  LindL 

1.  S.  pruniformiS,  Lindl. ;  Fl.  Br.  Ind.  v.  266 ;  Gamble  Darj.  List  68 ;  Trimen 
PI.  Ceyl.  iv.  9.  S,  saligna,  Muell.  Arg. ;  Bedd.  PI.  Sylv.  coxvii. ;  Brandis  Por.  FL  448. 
Vera.  Tilidri,  Jaunsar ;  FirUy  Oarhwal ;  Sukatsing,  Kumaon ;  ChUikat^  Nep. 

A  large  or  small  evergreen,  often  straggling,  shrub.     Bark  light 

brown,  thin.     Wood  white,  moderately  hard,  close-  and  even-grained. 

Pores  very  small,  scanty,  evenly  distributed.    MedvUary  rays  fine 

to  moderately  broad,  numerous,  close. 

Himalaya,  almost  throughout,  at  5-9000  ft.  or  higher ;  Khasia  Hills  and  Manipur 
at  4-6000  ft ;  hills  of  the  N.  Circars  above  4000  fb. ;  Western  Ghdts  from  Eaoara 
eastwards,  especially  on  Nilgiris  at  6-8000  ft. ;  hills  of  Ceylon. 

This  shrub  is  very  variable  in  size  and  appearance.  In  the  West  Himalaya 
it  is  quite  small  and  hardly  woody,  with  long  narrow  leaves,  and  is  a  very  common 
imdergrowth  in  the  drier  hill  forests,  especially  those  of  oak  and  rhododendron ;  in 
the  DarjeeHng  Forests,  the  leaves  are  broader  but  small  and  penniveined,  and  the 
shrub  grows  considerably  larger,  being  not  very  common ;  on  the  Nilgiri  HiUs  and  in 
those  of  Ceylon  it  grows  quite  large  and  has  broad  rather,  largo  triple-nerved  leaves, 
and  it  is  there  a  straggling  bush  covering  a  considerable  area  in  the  imderwood  of 
sholas  above  7000  ft.    The  wood  is  sometimes  used  for  walking-sticks. 

lbs. 

H  2832.    Simla  Forests,  7000  ft.  (Gamble) — 

C   3784.    Mahendragiri  Hill,  Ganjam,  4500  ft.  (Gamble)       .        .        .    — 
W3809.    Gotacamund,  Nilgiris  (Gamble) 44 

3.  BUXUS,  Linn. 

1.  B.  sempeFViFens,  Linn. ;  Fl.  Br.  Ind.  V.  267 ;  Brandis  For.  Fl.  447.  The 
Box  tree.  Buis,  Fr. ;  Buxbaum,  Gtenn. ;  Bosso,  Ital.  Vem.  Shanda  laghune,  Afgh. ; 
Chikri,  Kashmir ;  Fapri,  jpajpar,  paprang,  shamahad,  shumajy  Pb. ;  Shibsashin^  Bydns. 

An  evergreen  shrub  or  small  tree.  Bark  grey,  soft,  corky,  cut 
into  small  plates  by  deep  horizontal  and  vertical  cracks.  Wood 
yellowish-white,  hard,  smooth,  very  close-  and  even-grained.  Anmud 
rings  distinctly  marked  by  a  narrow  line  without  pores.  Pores  ex- 
tremely small,  numerous,  uniform  and  uniformly  distributed.  MedvUary 
rays  fine  to  extremely  fine,  very  numerous,  short. 

Suliman  and  Salt  Banges ;  Himalaya  eastwards  to  Nepal  and  in  Bhutan  at  4-8000 
ft.,  chiefly  on  calcareous  soil.  It  does  not  occur  regularly,  but  here  and  there  in 
suitable  places,  chiefly  in  ravines  and  small  valleys  and  usually  on  a  northerly  aspect. 

The  distribution  of  box  in  the  Himalaya  is  not  very  easy  to  understand,  as  it  does 
not  seem  to  depend  upon  any  very  definite  quality  of  climate,  soil  or  surrounding 
vegetation.  For  the  Punjab,  Ribbentrop  in  "  Ind.  Forester,**  xi.  25  gives  an  accoimt  of 
boxwood  localities,  which  shows  that  in  the  Rawalpindi  Division  there  were  about  500 
acres,  much  of  which  was  in  the  Margala  Reserve  on  limestone  at  2-3000  ft. ;  in  the 
Shahpur  Salt  Range  there  were  scattered  patches  on  sandstone  at  3500-4000  ft. ;  in 
Bashahr  there  were  many  localities,  aggregating  about  820  acres  at  6-8000  ft,  etc. ; 
but  that  in  all  localities  the  box  was  constant  in  requiring  a  moist  and  sheltered 
place,  preferring  alluvial  deposits  along  the  banks  of  streams,  disliking  wind  and 
choosing  a  north-west  or  northerly  aspect. 

In  the  North-Western  Provinces,  box  is  found  in  Jaunsar,  in  Tehri-G^hwal,  in 
Grarhwal  and  in  Kumaon  (see  Hearle  in  "  Ind.  Forester,"  ix.  196,  and  Bryant  in  "  Ind. 
Forester/*  xi.  283).  The  chief  localities  in  Jaunsar  are  in  the  Matkangra  and  Jadi 
Blocks  of  tbe  Deoban  Forests,  near  Chakrata,  both  cool  shady  ravines  on  limestone 
at  about  7000  ft.  In  Tehri-Garhwal  there  is  a  pretty  forest  at  Datmir  on  the  Upper 
Tons  at  about  8000  ft.,  and  another  in  the  Kangugadh  at  about  tbe  same  elevation,  and 
there  are  forests  in  the  Jumna  Valley.  In  Bn\i\Ck\i  Q(«x\i'^9raX  viA  ^\n&aow^  the  forests, 
according  to  Bryant,  are  on  slopes  with  a  noTtVietVj  oi  uot^JorNi^x.  «&\««2X.%x.  l-^SiKJKi^x..^ 
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and  rarely  far  from  the  Snowy  Range.  Duthie  mentions  fine  specimens  in  the  Kali 
Valley,  Byins,  at  7--8000  ft.  Bryant  estimates  25,000  trees,  an  exploitable  age  of 
80  years,  the  average  tree  giving  about  3  cub.  ft.  My  own  opinion  is  that,  if  once 
started,  box  will  grow  in  almost  any  Himalayan  valley  with  a  more  or  less  northern 
aspect,  and  that  the  tree  was  probably  in  former  times  much  more  widely  spread,  the 
present  localities  being  only  the  last  resting-places. 

Box  trees  grow  to  a  large  size  in  the  Himalaya,  occasionally  attaining  over  5 
ft.  in  girth,  while  trees  of  over  3  ft.  in  girth  are  not  at  all  uncommon,  but  the 
pcrowth  is  usually  very  slow.  Of  the  specimens  herein  mentioned.  No.  H  77  from 
the  Shall  gave  14,  and  H  38  from  Kandru  16  rings  per  inch  of  radius,  while  H 
990  from  Eunawar  gave  as  much  as  75.  The  average  was  33^.  Brand!  s  gives 
15  to  20.  If  we  assume  20  rings  per  inch  as  the  rate  and  a  radius  of  6  in.  as  the 
size  aimed  at,  we  have  the  age  of  an  exploitable  tree  as  120  years,  and  this  is 
probably  a  minimum.  The  demand  seems  fairly  good,  for  traders  are  constantly  about 
in  the  hills  ready  to  purchase  trees  of  good  size,  so  that  it  seems  not  only  that  it  is 
right  carefully  to  conserve  existing  areas,  but  that  extension  should  be  arranged  for  in 
suitable  localities.  At  present,  in  Jaunsar,  it  is  usual  to  sell  only  trees  of  above  3  ft. 
in  girth,  in  selection,  the  number  being  fixed  at  what  seems  likely  to  mdntain  the 
supply,  and  this  is  the  best  system,  and  should  be  fixed  in  the  Working  Plans. 
Box  reproduces  well  from  seed,  the  seedlings  bearing  shade  very  well,  but  requiring  to 
be  helped  to  get  more  light  by  degrees.  It  also  reproduces  freely  from  cuttings,  as 
may  be  seen  on  the  Nilgiris  where  it  is  raised  in  quantities  for  the  hedges  in  the 
Government  Cinchona  estates.  It  might  be  found  worth  while  to  plant  it  on  shady 
northern  aspects  on  the  Nilgiris,  as  the  nearness  to  the  coast  would  make  the  sale  of 
the  wood  much  more  profitable  than  it  is  from  such  distant  places  as  the  sites  in  the 
inner  Himalaya. 

The  uses  of  boxwood  are  well  known.  In  Europe  it  is  used  for  engraving,  turning, 
carving  and  mathematical  instruments.  In  the  Himalaya  small  boxes  to  contain 
butter,  honey,  tinder,  snuff,  etc.,  are  made  of  it,  and  it  is  carved  into  combs.  The 
boxwood  to  be  used  for  engraving  requires  very  careful  and  lengthened  seasoning ;  on 
this  subject  and  on  the  other  requisite  characters  of  boxwood  for  commercial  purposes, 
the  following  extract  from  a  letter  of  Messrs.  J.  Ghirdner  and  Sons,  of  Liverpool,  to  the 
Inspector-Greneral  of  Forests,  dated  April  3,  1877,  will  give  information ; — 

*'  The  value  of  boxwood  at  Bombay  of  suitable  texture  for  the  English  market,  of 
'  which  latter  we  can  judge  from  a  few  sample  pieces,  will  depend  principally  upon  the 

*  quality. 

'*  Wood  from  2  to  4  in.  diameter  is  required  to  be  free  from  splits  or  cracks,  other- 

*  wise,  however  free  from  knots  and  straight  and  round  it  may  be,  the  value  would  not 
'  exceed  £1  to  £2  per  ton,  whilst  if  free  from  splits,  round  and  straight  and  with — 

^Ex^^S&TLKtrx^iLftM  would  probablyffJOXr 

„        2  knots      „  „  3     „    j  (£5  „ 

'  all  knots  or  holes  counted  as  such,  however  small. 

''Wood  4  in.  and  upwards  in  diameter  is  preferred  with  one  split  rather  than 
'  sound  or  with  more  than  one  split,  any  splits  after  the  first  reducing  the  value  on 

*  account  of  the  additional  waste  in  working  the  same. 


Averaging  per  foot  in  length. 
1  knot.     2  knots.     3  knots. 


"  The  value  of  round  and 
straight  (1  split)  aver- 
aging 


'4  to  5  in.  diameter  . 

o  to  o    „  „         .         . 

6  in.  and  upwards  diameter 


£ 

£    5. 

£    8. 

6 

410 

3    0 

9 

6    0 

3    0 

L2 

9    0 

4  10 

"  If  the  splits  are  twisted  more  than  1  in.  to  the  foot  if  small,  2  in.  if  medium 
'  size,  and  3  in.  to  the  foot  length  if  large,  the  value  is  reduced  one-half. 

'^  The  above  values  will,  of  course,  vary  in  accordance  with  the  supply  and  demand 
'  for  the  various  sizes  and  qualities. 

"The  most  suitable  texture  of  wood  will  be  found  growing  upon  the  sides  of 

*  mountains.    If  grown  in  the  plains,  the  growth  is  usually  too  quick,  and  consequently 
'  the  grain  is  too  coarse ;  the  wood  of  best  texture  being  of  slow  growth  and  very  fins^ 

*  in  the  grain. 

"  It  should  be  cut  down  in  the  winter,  and,  ii  poAftWAe,  \i^xwi  «X  o\i^»  Va.  ^ktj 
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'wooden  sheds,  well  protected  from  sun  and  rain,  and  not  to  have  too  much  air 

*  throngh  the  sides  of  the  shed,  more  especially  for  wood  under  4  in.  diameter. 

*'  Tne  boxwood  dso  must  not  be  piled  upon  the  ground,  but  be  well  skidded  nnder, 

<  so  as  to  be  kept  quite  free  from  the  effects  of  any  damp  from  the  soil. 

**  After  the  trees  are  cut  down,  the  longer  they  are  left  exposed  the  more  danger  is 
'  there  afterwards  of  the  wood  splitting  more  than  is  absolutely  uecessary  daring  the 

<  necessary  seasoning  before  shipment  to  this  country. 

"If  shipped  green  there  is  great  danger  of  the  wood  sweating  and  becoming 
'  mildewed  during  transit,  which  causes  the  wood  afterwards  to  dry  light  and  of  a 
'  defective  colour,  and  in  fact  renders  it  of  little  value  for  commercial  purposes. 

"  There  is  no  occasion  to  strip  the  bark  off,  or  to  put  cowdung  or  anything  else  upon 

*  the  ends  of  the  pieces  to  prevent  their  splitting. 

'*  Boxwood  is  the  nearest  approach  to  ivory  of  any  wood  known,  and  will  theref<»^ 

*  probably  gradually  increase  in  value,  as  it,  as  well  as  ivory,  becomes  scarcer.     It  is 

*  now  used  very  considerably  in  manuflEUsturing  concerns,  but  on  account  of  its  gradoal 
'  advance  in  price  during  the  past  few  years,  cheaper  woods  are  in  some  instances  being 
'  substituted. 

'*  Small  wood  under  4  in.  is  used  principally  by  flax-spinners  for  rollers  and  by 
'  turners  for  various  purposes,  rollers  for  rink-skates,  etc.,  etc.^  and  if  free  from  sj^ts  is 
'of  equal  value  with  the  larger  wood.  It  is  imported  here  as  small  as  1^  in.  in 
'  diameter,  but  the  most  useful  sizes  are  from  2}  to  3. J  in.,  and  would,  therefore,  we 
'  suppose,  be  from  15  to  30  or  40  years  in  growing,  whilst  larger  wood  would  require 
'  50  years  and  upwards  at  least — perhaps  we  ought  to  say  100  years  and  upwards.  It 
'  is  used  principally  for  shuttles  for  weaving  silk,  linen  and  cotton,  and  also  for  rule- 
'making  and  wood  engraving.  Punch,  The  Illustrated  London  News,  The  Chrojphic, 
'  and  all  the  first-class  pictorial  papers  use  large  quantities  of  boxwood." 

In  the  Himalaya,  it  has  been  found  best,  after  felling  the  trees  and  sawing  them 
into  suitable  billets,  to  cut  one  side  of  each  billet  from  the  circumference  to  the  centre, 
80  that  it  may,  if  liable  to  split,  merely  enlarge  this  crack  and  keep  the  rest  of  the 
wood  free  from  clefts. 

As  regards  sales,  Qleadow  C'Ind.  Forester,"  vol.  xxvi.  Appendix  i.  20)  says, 
"  Boxwood  is  so  valuable  that  it  has  been  exported  from  here  to  England ;  the  first 
'  lot  sent  (1880),  which  weighed  nearly  13  tons,  realized  £30  per  ton.  A  second  lot 
'  despatched  in  1882,  weighing  27  tons,  realized  £15  per  ton,  and  a  third  lot,  cut  in 
'  the  Kuphar  forest  on  the  Jumna  in  Tehri  Gkirbwal,  weighing  10  tons,  was  sent  in 
'  1884,  and  realized  £20  per  ton.''  Some  sent  from  Naini  Tdl  in  1880-81  realized  £30 
per  ton.  Marshall  Ward,  in  Laslett's  "  Timber  and  Timber  Trees,"  gives  the  market 
value  at  £28  per  ton.  The  cost  of  extraction  and  freight  come  to  about  £10  per  ton. 
But  it  is  probable  that,  the  available  quantity  being  so  limited,  export  sales  are 
scarcely  worth  the  trouble  they  cause,  and  that  sales  to  the  local  dealers,  who  buy  for 
local  use,  mostly  at  Amritsar  in  the  Punjab,  will  sufiice. 

Weight:  Brandis  gives  60-65  lbs.  per  cubic  foot;  Mathieu,  for  European  wood, 
56-72  lbs.,  the  specimens  enumerated  average  57  lbs. 

The  leaves  are  poisonous  to  cattle,  only  goats  eat  them  sparingly  with  Impunity  ; 
they  are  used  in  the  south  of  France  as  manure  for  vineyards. 

lbs. 

H    930.    Hazara,  7000  ft 59 

H    165.    Kangra  (Stewart,  1866) 58 

H    168.    Shahpur  „  — 

H    614.    Kulu,  7000  ft.  (W.  Pengelly) 56 

H    954,990.    Kunawar 54 

H      38.    Kandru,  Simla,  8000  ft 60 

H      77,2914.    Shali,  Simla,  7000  ft 57 

H  424.    Darna  block,  Deoban,  Jaunsar,  7000  ft.  (Bagshawe)        .        .  55 
Nordlinger's  Sections,  vol.  2. 

Tribe  III.    PHYLLANTHBJ). 
4.  BRIDELIA.  Willd. 

About  13  species,  trees,  shrubs  or  straggling  climbers.    B.  biirmanica,  Hook.  f. ; 
FJ.  Br.  Ind.  v.  269  (B.  awcena,  Kuiz  Yoi  ¥\.  W.  ^^«^,\^  «.  «cmw\V  dRc.\d\ious  tree  of 
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Upp«r  Burma;  B,  dctsycalyx,  Kurz  For.  Fl.  ii.  369;  Fl.  Br.  Ind.  v.  271,  is  a  large 
climbing  shrub  of  dry  and  open  forests  in  Burma;  and  B,  minutiflora,  Hook.  f. ;  Fl. 
Br.  Ind.  v.  273,  is  a  tree  of  Tenasserim.  B,  aasamicaf  Hook.  f. ;  Fl.  Br.  Ind.  v.  269,  is 
a  tree  of  Assam  and  Sylhet.  B.  puhescens,  Kurz  For.  Fl.  ii.  367 ;  Fl.  Br.  Ind.  v.  270, 
is  an  evergreen  tree  of  the  lower  hills  of  Sikkim  up  to  5000  ft.,  and  the  eastern  slopes 
of  the  Pegu  Yoma.  B.  Hamiltoniana,  Wall. ;  Fl.  Br.  Ind.  v.  271 ;  Bedd.  Fl.  Sylv. 
ccii.;  Talbot  Bomb.  List  176,  is  a  straggling  shrub  of  the  forests  of  Monghyr,  the 
Kymore  Hills  and  the  Konkan  Ghdts.  B,  Oriffithii,  Hook.  f.  (B.  ovata,  Kurz  For. 
Fl.  ii.  368)  is  a  climbiDg  shrub  of  the  Andamans,  and  B.  Kurzii,  Hook.  f.  a  climber 
of  the  Nicobar  Islands. 

Wood  grey  or  olive-brown,  seasons  well.  Pores  small  to  moderate- 
sized.    Medidlary  rays  fine  or  moderately  broad. 

1.  B.  retusa,  Spreng.;  Fl.  Br.  Ind.  v.  268;  Bedd.  Fl.  Sylv.  t.  260;  Brandis  For. 
FJ.  449 ;  Kurz  For.  Fl.  ii.  368 ;  Gamble  Darj.  List  68 ;  Talbot  Bomb.  List  176 ;  Trimen 
Fl.  Oeyl.  iv.  10.  B.  crenulata,  Roxb.  and  B,  spinosa,  Willd. ;  Roxb.  Fl.  Ind.  iii.  734, 
735.  Vern.  Fathor,  mark,  Ph.;  Khaja,  kassi,  gauli,  Hind.;  Oaya,  dhaulo,  gauli, 
Garhwal;  Katganja,  kulgaya,  Kumaon;  Ekdania,  Saharanpur;  Karjara,  Jeypore; 
Lamkana,  Ajmere ;  Angnera,  Banswara ;  Aaanaf  asauna,  kanta  kanchi,  Mar. ;  Oeio, 
Nep. ;  Fengjiy  Lepcha ;  Nanda,  Rajbanshi ;  Katakuchi,  Mechi ;  Kashi,  G4ro ;  Kamkuif 
GhittagoDg;  Kosi,  Uriya;  Kdj\  Monghyr;  Kadurpala,  Sonthal;  Kharaka,  kaka, 
K61;  Karikay  Bhumij;  Kanj,  kaji,  Kharwar;  Kosif  rugendi,  Khond;  An^pu,  Pal- 
konda;  Anap,  Beddi;  Muluvengay,  kamanji,  mullu  maruthu^l^Lin. \  Koramau,  dudi 
fndddij  koramadi,  duriamadi,  kodari,  honta  yepi,  Tel. ;  Kassei,  Gbndi ;  Karka,  Kurku ; 
Ounjan,  kati  ain,  Mar.,  Bhil ;  Asuna,  gqj'e,  mulla  honn^,  gw)rgi,  Kan. ;  Mullangayum, 
Mai. ;  Adamarathu,  TinneveUy ;  Seikchi,  Burm. ;  Keta  kala,  Cinglu 

A  large  deciduous  tree,  with  thorns  on  the  bark  of  young  stems. 
Bark  ^  in.  thick,  grey  or  brown,  rough  with  longitudinal  cracks  and 
exfoliating  in  long  irregular  plates.  Wood  moderately  hard  to  hard, 
grey  to  olive-brown,  close-grained,  seasons  well.  Annual  rings 
marked  by  pale  lines.  Pores  moderate-sized,  in  short  radial  groups, 
or  single,  scanty,  the  groups  sometimes  obliquely  or  almost  concen- 
trically arranged.  Medullary  rays  numerous,  uniform  and  equidis- 
tant, moderately  broad,  vLsible  on  a  radial  section  as  a  silver-grain ; 
the  distance  between  two  rays  equal  to,  or  less  than,  the  transverse 
diameter  of  the  pores. 

Throughout  India  and  Burma,  except  the  very  dry  regions  and  the  hills  above 
3500  ft.,  common  in  deciduous  forests ;  low  country  of  Ceylon. 

Though  never  gregarious,  this  tree  is  abundant  in  many  parts  of  the  deciduous 
forests  and  the  timber  is  everywhere  more  or  less  valued  as  one  of  the  second-class 
woods ;  indeed,  in  Orissa  and  the  Ciroars,  it  is  in  considerable  demand  and  much  liked. 
It  has  a  fairly  fast  growth,  about  5  to  6  rings  per  inch  of  radius. 

Weight :  Skinner,  No.  291,  gives  60  lbs. ;  R.  Thompson,  54  lbs. ;  Brandis,  No.  23, 
Burma  List,  1862,  66  lbs.;  the  average  of  specimens  examined  is  52  lbs.  Skinner 
gives  P  =  892.  This  is  probably  Kyd*s  B,  stipularis,  Vern.  Kohiy  Ass.,  Weight 
64  lbs.,  P  =  625.  The  wood  is  of  good  quality  and  colour,  can  be  cut  with  a  pretty 
grain  and  is  durable ;  it  is  used  for  cattle-yokes,  agricultural  implements,  carts  and 
building.    It  stands  well  under  water.    The  bark  is  used  for  tanning,  the  fruit  eaten, 

and  the  leaves  cut  to  feed  cattle  (Brandis). 

ito. 

P     461.    Ajmere 48 

0    4821.    Thano,  Debra  Ddn  (Gleadow) 65 

0     259.     Garhwal  (1868) 45 

0   3001.  „        (1874) 43 

0   1480.    Kheri,  Oudh 61 

0     347.    Gorakhpur  (1868) 47 

C    1174.    Ahiri  Reserve,  C.P.  (R.  Thompson) 66 

C     840.    Bairagarh  Reserve,  Berar  (Drysdale) ^^ 

C   2765.    Melghdt,  Berar  (Brandis) 'SSi 

E     646.    Darjeeling  Terai  (Manaon) ^^ 
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lbs. 

E     619.  Bamunpokri,  DarjeeliDg  Terai  (Bonham-Carter)  .        .56 

E   2428.  „  „  „     (Ghimble)         ....    46 

D  4013.  Cuddapah  Forests  (Higgens) 61 

W  4146.  Wynaad,  Malabar 45 

B   3074.  Burma  (Brandis,  1862) .46 

B   1431.  Tharrawaddy  Division,  Burma 56 

No.  70,  Ceylon  Collection,  new  (Mendis),  is  doubtful;  it  has  the  colour  of  B, 
retusa,  but  not  the  weight  nor  quite  the  structure. 

2.  B.  Moonii,  Thw. ;  Fl.  Br.  Ind.  v.  268 ;  Bedd.  FL  Sylv.  cci. ;  Trimen  Fl.  Ceyl. 
iv.  11.    Vern.  Fat  kala,  Cingh. 

A  deciduous  tree.  Wood  resembling  that  of  B.  retusa,  except  that 
the  pores  are  rather  smaller,  more  numerous,  and  the  grouping  less 
Apparent. 

Moist  low  country  of  Ceylon,  up  to  2000  ft. 
No.  Ill,  Ceylon  Collection,  new  (Mendis). 

8.  B.  montana,  Willd. ;  Fl.  Br.  Ind.  v.  269 ;  Roxb.  Fl.  Ind.  iii.  735 ;  Bedd.  Fl. 
Sylv.  ccii. ;  Brandis  For.  Fl.  450 ;  Gamble  Darj.  List  68.  Vern.  Kargnalia,  khaja, 
geta,  kttsif  gondni.  Hind. ;  Oeio,  Nep. ;  Kaisho,  Ass. ;  Fatenga,  Tel. 

A  moderate-sized  deciduous  tree.  Wood  grey,  moderately  hard. 
AnriTial  rings  distinctly  marked  by  darker  and  firmer  wood  on  the 
outside  of  each  ring.  Pores  small  and  moderate-sized,  often  in  radial 
linea  MeduUa/ry  rays  fine,  uniformly  distributed,  prominent  in  the 
silver-grain, 

Sub-Himalayan  tract  from  the  Jhelum  eastwards,  ascending  to  4000  ft.;  Oudh, 
Bengal,  Khasia  Hills,  Upper  Burma. 

Growth  fast,  4  rings  per  inch  of  radius.  The  wood  is  very  similar  to  that  of 
B,  return  and  might  be  used  for  the  same  purposes.  The  leaves  are  lopped  for  cattle- 
fodder,  but  are  said  not  to  be  eaten  by  goats. 

lbs. 

01375.    Gonda,  Oudh  (Dodsworth) 59 

C    199.    Mandla,  C.P.  (1870) 46 

4.  B.  Stipularis,  Bl.;  Fl.  Br.  Ind.  v.  270;  Bedd.  Fl.  Sylv.  cci.;  Brandis  For.  PI. 
449 ;  Kurz  For.  Fl.  ii.  369 ;  Gamble  Darj.  List  69 ;  Talbot  Bomb.  List  176.  B.  scan- 
dens,  Eoxb.  Fl.  Ind.  ill  736 ;  Trimen  Fl.  Ceyl.  iv.  11.  Vern.  Madlatah,  undergupa, 
Oudh ;  Lilima,  loima  lara,  Nep. ;  Kihur,  kohiy  Ass. ;  Harinhara,  Beng. ;  Gour  kassij 
Uriya ;  Sinmcmopyitij  Burm. 

A  large  straggling  or  climbing  shrub.  Bark  brown.  Wood 
greyish-brown,  moderately  hard,  with  numerous  very  fine,  concentric, 
transverse  bars.  Pores  scanty,  often  subdivided  or  in  short  radial 
lines.  MedvMary  rays  fine,  numerous,  uniformly  distributed,  the 
distance  between  them  less  than  the  transverse  diameter  of  the  pores. 

Sub-Himalayan  tract  from  the  Ganges  to  Bhutan;  Oudh,  Bengal,  Assam  and 
southwards  through  both  Peninsulas ;  Ceylon. 

A  very  common  plant  in  some  parts  of  India  as  in  Oudh,  Northern  Bengal,  Chota 
Nagpore,  Orissa  and  the  Circars,  but  I  never  saw  it  west  of  the  Ganges.  The  wood  is 
said  to  be  used  for  fuel  in  the  Sundarbans. 

C  3503.    Khurdha  Forests,  Orissa  (Gamble). 

5.  B.  tomentosa,  Bl. ;  Fl.  Br.  Ind.  v.  271 ;  Kurz  For.  Fl.  ii.  367 ;  Gamble  Darj. 
List  69.  B.  lancectfolia,  Roxb.  Fl.  Ind.  iii.  737.  Vern.  Sibri,  Nep. ;  Mantet,  Lepcha ; 
Sirai,  mindri,  Beng. 

A  amall  evergreen  tree.     Wood  light  olive-brown,  hard,  close- 
drained.    Fores  small,  often  8\i\)divi3L^>  esw^o^^^  m  xwaA^  ^o^tAhes 
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of  soft  tissue,  which  are  generally  arranged  in  oblique,  undulating 

lines.     Medullary  rays  very  fine,  very  numerous. 

East  Himalaya,  ascending  to  2000  ft;  Eastern  Bengal  and  Burma;  Andamans 
and  Nicobars. 

lbs. 

E  1397.    Chittagong  (Chester) 64 

C  3498.    Dhalbhtim,  Chota  Nagpore  (Gamble). 

I  am  not  quite  sure  that  this  latter  specimen  does  not  belong  to  B,  Hamiltoniana, 
but  I  have  unfortunately  lost  the  corresponding  Herbarium  specimens. 
Nordlinger's  Sections,  vol.  9. 

6.  CLEISTANTHUS,  Hook.  f. 

Twelve  species,  four  of  which  are  small  Ceylon  trees  of  no  importance.  C,  charta- 
c€U8,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  275  (C.  oblongifoUm,  Brandis  For.  Fl.  451.  Cluytia 
oblongifolia,  Koxb.  Fl.  Ind.  iii.  730) ;  Vem.  Dukesa,  Sylhet,  is  a  small  spreading  tree 
of  Sylhet.  a  maldharicus,  Mucll.  Arg. ;  Fl.  Br.  Ind.  v.  276 ;  Bedd.  Fl.  Sylv.  cciii. ; 
Talbot  Bomb.  List  177,  is  a  tree  of  the  evergreen  forests  of  the  Eonkan  and  North 
Kauara,  usually  near  rivers,  common  round  the  Falls  of  Qairsoppah  (Talbot).  C.  steno- 
phyllusy  Kurz  For.  FL  ii.  370 ;  C,  lanci/oUvA,  Hook.  f.  and  C.  Helferi,  Hook.  f.  are 
small  trees  of  Tenasserim. 

Wood  hard,  reddish-brown,  close-grained.  Pores  in  short  distcmt 
radial  strings  between  the  fine  regular  numerous  rfiedvllary  rays, 

1.  C.  COUinus,  Benth.;  Fl.  Br.  Ind.  v.  274;  Trimea  FL  Ceyl.  iv.  12.  Lebe- 
dieropsis  orbicularis,  Muell.  Arg. ;  Bedd.  FL  Sylv.  cciii. ;  Brandis  For.  Fl.  450.  Cluytia 
collina,  Roxb.  FL  Ind.  iii.  732.  Vem.  Qarrar,  gharrar,  C.P. ;  Karada,  korada,  korera, 
XJriya ;  Karada,  Khond ;  Ohara,  MelghAt ;  Odeshi,  Palkonda ;  Korishi,  Koya ;  Odisha, 
Reddi ;  Parasu,  pas,  K61 ;  Kergaili,  Knarwar ;  Qardri,  Mar. ;  Koreiy  wodeshay  kadisheUy 
korshcy  kodarsiy  Tel. ;   Wodayu,  waddaUy  Tam. ;  Madaruy  Cingh. 

A  small  deciduous  tree.  Bark  i  in.  thick,  dark  brown,  almost 
black,  often  with  a  reddish  tinge,  rou^  with  numerous  cracks, 
exfoliating  in  rectangular  woody  scales.  Wood  dark  reddish-brown, 
tough,  hard,  close-grained ;  heartwood  small.  Pores  small,  arranged 
radially  in  short  groups  at  intervals  between  the  very  fine  and 
numerous  equidistant  medvllary  rays, 

Bandelkhand,  C.P.,  Chota  Nagpore,  the  Circars  and  southwards,  in  dry  forests ; 
rare  in  Ceylon. 

A  useful  tree  with  a  hard  wood,  valued  for  house-posts  in  the  Circars,  Hyderabad 
and  the  Deccan  generally.  Mr.  Biscoe  (Conservator  of  Forests,  Hyderabad)  says,  "  it 
'  is  one  of  the  most  generally  used  and  important  trees  in  the  Nizam's  dominions.    It 

*  is  greatly  valued  in  its  pole  stage.    The  favourite  poles  are  those  from  18  to  22  in.  in 

*  girth.  They  are  dressed  and  split  from  end  to  end  in  the  forests,  and  sold  in  the 
'  neighbouring  towns  and  villages  for  6  to  8  annas  each.    They  are  very  durable  and 

*  quite  as  popular  as  teak  "  ("  Ind.  Forester,"  xxii.  220).  It  is  very  common  in  its 
region,  and  is  easily  reproduced  in  coppice,  so  that,  as  it  is  as  good  a  fuel  as  it  is 
a  house- post  wood,  and  as  it  is  not  browzed  by  cattle,  it  is  distinctly  a  tree  to  be 
encouraged  in  those  forests  which  are  worked  for  village  supply.  The  hard  wood  is 
also  rather  handsome  and  can  be  used  for  turning. 

The  outer  crust  of  the  capsule  is  said  by  Ainslie  and  Roxburgh  to  be  exceedingly 
poisonous,  as  are  also  the  leaves  and  roots.  The  bark  has  been  examined  and  reported 
on  by  D.  Hooper  ("  Ind.  Forester,"  xxiv.  161),  who  found  no  special  alkaloids,  but 
thought  that  it  was  the  tannin  it  contained  which  caused  it  to  be  poisonous  to  fish. 
The  wood  weighs  about  54  lbs.  per  cubic  foot.  The  mean  growth  may  be  taken  at 
6  rings  per  inch  of  radius. 

lbs. 

C  1175.    Ahiri  Reserve,  C.P.  (R.  Thompson) 54 

C  3452.    Betlah  Reserve,  Palamow  (Gamble)       ....  — 

C  1252, 1306.    Gumstir,  Madras  (Dampier) ^^  wi^^^l 

C  4353.    GuUery  Reserve,  G^njam  (Qamble) ^^ 

NordliDger'8  Sections,  vol.  9  (i/efcedieroj>«i8  orbiculttrii^  (^^^fe.'X^X.  '^^ 
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This  wood  resembles  that  of  Eugenia  operculata  in  outward  appearance  and  in 
structure,  but  differs  by  the  absence  of  concentric  lines.  It  is  almost  identical  with 
that  of  Flacourtia  Eamotitchif  and  if  it  were  not  for  the  great  difference  in  the  bark, 
which  in  Cleistanthva  collinus  is  dark-coloured,  almost  black  and  deeply  fissured,  and 
in  Flacourtia  light-coloured,  smooth,  with  short  narrow  horizontal  cracks,  one  might 
be  inclined  to  suspect  a  mistake  in  the  specimens.  The  only  difference  that  can  be 
seen  under  the  lens  is  that  the  medullary  rays  in  FUbcourtia  are  slightly  wavy,  while 
those  of  Gleistanihus  are  straight ;  but  this  character  is  not  of  much  value. 

2.  C.  myrianthus,  Kurz  For.  FI.  ii.  370 ;  Fl.  Br.  Ind.  v.  275.     Vem.  Momantha, 

Burm. 

A  moderate-sized  evergreen  tree.  Wood  moderately  hard,  reddish- 
grey.  Pores  small,  numerous,  often  subdivided.  MedvUary  mys 
fine,  very  numerous,  closely  packed. 

Tropical  forests  of  Burma  and  the  Andaman  Islands.  « 

lbs. 

B  2474.    Andamans  (Kurz,  1866) 41 

?.  C.  patulus,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  279 ;  Bedd.  Fl.  Sylv.  ccii. ;  Trimen 
Fl.  Ceyl.  iv.  13.     Cluytia  patula,  Roxb.  FL  Ind.  iii.  783. 

A  small  tree.  Bark  thin,  light  brown,  papery.  Wood  reddish- 
brown,  hard,  close-grained.  Fores  small,  in  radial  strings  of  3  to  6 
between  the  fine,  numerous  and  equidistant  medvUary  rays. 

Circars,  Deccan  and  Garnatic,  chiefly  in  ravines  or  in  dry  evergreen  forests ;  low 
country  of  Ceylon. 

lbs. 
C  3950,  3956.    Rekapalle  Hills,  Upper  Godavari  (Gamble)    .        .    51  and  53 

6.  ACTEPHILA,  Blume.  Two  species.  A.  eocceUoy  Muell.  Arg. ;  Fl.  Br.  Ind.  v. 
282 ;  Bedd.  Fl.  Sylv.  clxxxiz.  (including  A,  ThovMoni^  Muell.  Arg.) ;  Talbot  Bomb. 
List  177  (-4.  javanica,  Miq. ;  Kurz  For.  Fl.  340,  A,  neelgherrensis,  Wight ;  Trimen 
Fl.  Ceyl.  iv.  14),  is  a  small  tree  of  Upper  Assam,  the  Khasia  Hills,  Sylhet,  the  Anda- 
man Islands,  the  Western  Ghits  up  to  6000  ft.  and  Ceylon,  not  uncommon  in  the 
Nilgiri  sholas.  A,  puberula,  Kurz  For.  Fl.  ii.  341 ;  Fl.  Br.  Ind.  v.  283,  is  an  ever- 
green shrub  of  the  Ajidaman  Islands. 

7.  ANDRACHNE,  Linn. 

1.  A.  cordifolia,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  283  ;  Brandis  For.  Fl.  456.  Vem. 
Kurkniy  gurguH,  Jhelum  ;  Bersu^  Chenab ;  BarotHf  maddre,  Ravi ;  MutkaVy  chirmuUi, 
2nnj  Beas ;  Tadtin,  Sutlej ;  Bhartoij  Jaunsar. 

A  small  shrub.  Wood  white,  moderately  hard,  close-grained. 
Pores  very  small  and  extremely  small,  larger  and  more  numerous  in 
the  inner  belt  of  the  annual  mngs,  MedvUary  rays  extremely  fine, 
very  numerous. 

West  Himalaya,  from  the  Indus  to  Nepal,  ascending  to  8000  ft. 

lbs. 

H  2945.    Jander,  Sutlej  Valley,  3500  ft  (Gamble)       .         ...     45 

8.  PHYLLANTHUS,  Linn. 

A  large  genus  containing  plants  of  all  sizes,  many  of  which,  more  or  less  shrubby 
but  of  very  little  interest,  have  been  omitted  here.  I  have  only  mentioned  those  of 
some  importance,  from  their  size,  frequency  or  economic  value.  They  belong  to  seven 
subgenera. 

Subgenus  1.    KIRGANELIA. 

L  P.  retiCUlatUS,  Poir;  Fl.  Br.  Ind.  v.  288;  Bedd.  Fl.  Sylv.  cxc;  Brandis  For. 

-F7.  453;  Gamble  Darj.  List  69  •,  TaVbot  IBotafe.  1a«\.  VII  \ 'IVYOi^ii  ^V  Q«i^\.  v?.  19. 

-P.  7nuUiflorii8^  Eoxb.  Fl.  Ind.  lii.  664.     Cicca  reticulata  wA  C-  rnxwoca-qva^^xtt'L^Qt 
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Fl.  ii.  354-5.  Vern.  Panjuli,  Hind. ;  Makhi,  Bhurtpur ;  Pavan^  Mar. ;  Datwan,  Guz. ; 
Sithij  Beng. ;  Kahonan^  Merwara ;  Nella  purududu,  phuhar^  Tel. ;  Pula,  ptdlanti, 
mipuUanti,  Tain. ;    Wd-hayila^  Cingh. 

A  straggling  shrub.  Bark  brown,  thin.  Wood  reddish-  or  greyish- 
white,  hard,  close-grained.  Pores  small  or  moderate-sized,  scanty. 
Medtdlary  rays  fine  to  broad,  numerous,  wavy. 

Throughout  the  greater  part  of  India,  Burma  and  Ceylon,  in  the  dryer  regions,  in 
ravines  and  along  streams,  in  hedges  and  on  waste  places  near  villages. 

The  wood  is  rather  variable :  Stocks'  Sind  specimen  in  Eew  Museum  has  the 
structure  of  a  climber  with  soft  porous  wood.  Manson  says  the  charcoal  is  a  favourite 
one  for  making  the  balls  which  are  sold  for  lighting  hookas,  and  that  the  ashes  of  the 
wood  are  mixed  with  gab  fruit  {Diospyros  Embryopteris)  glue  for  paying  boats. 

E  3362.    Dhupgdri,  W.  Diiars,  Bengal  (Gamble). 
D  4151.    BoUapalle  Reserve,  Eistna  (Gamble). 
Sind — Eew  Museum  (Stocks). 

Subgenus  2.  FJiUEGGEOPSIS.  P.  glaticus.  Wall. ;  Fl.  Br.  Ind.  v.  288,  is  a 
shrub  of  the  Central  and  Eastern  Himalaya  and  the  Ehasia  Hills  at  4-^000  ft. 

Subgenus  3.    EMBLICA. 

P.  albizzioidesj  Hook.  f. ;  Fl.  Br.  Ind.  v.  289  (Cicca  albizzioides,  Eurz  For.  Fl.  ii. 
352) ;  Vern.  Shama^  Burm.,  is  a  small  tree  of  the  upper  mixed  forests  of  the  Pegu 
Yoma,  up  to  2000  ft.  P.  pomifems^  Hook.  f. ;  Fl.  Br.  Ind.  v.  289  {C.  macrocarpa, 
Kurz  For.  Fl.  ii.  352) ;  Vern.  Zibyu,  Burm.,  is  a  small  tree  of  the  Eng  and  dry  forests 
of  Pegu  in  Burma,  and  the  Shan  Hills.  P.  Prainianus,  Coll.  and  Hemsl.  in  Joum. 
Linn.  Soc.  xxviii.  123,  is  a  small  tree  of  the  Shan  Hills  at  5000  ft.  resembling  P. 
Emblica. 

2.  P.  EmbUca,  Linn. ;  Fl.  Br.  Ind.  v.  289 ;  Roxb.  Fl.  Ind.  iiL  671 ;  Bedd.  Fl. 
Sylv.  t.  258 ;  Brandis  For.  Fl.  454,  t  52 ;  Gamble  Darj.  List  69 ;  Talbot  Bomb.  List 
178 ;  Trimen  Fl.  Ceyl.  iv.  19.  Cicca  Emblica,  Kurz  For.  Fl.  ii.  352.  Vern.  Amhal, 
amhli,  Pb. ;  Daula,  arnla,  arrdika^  aura^  aola,  aunra.  Hind. ;  Aonla,  imZt,  Kashmir ; 
Aunlat  Nep. ;  Suam,  Lepcha ;  Amla,  ambolatif  amulati,  Beng. ;  AmJbari,  Giro;  Owla, 
Mechi ;  Amluki,  Ass. ;  Aolay,  Melghdt ;  Onra,  ounla,  Uriya ;  Ala  thanda^  Cuttack  ; 
NiUit  millif  nalli,  aunriy  usir,  lalla,  Gondi ;  Aunre,  Kurku ;  Meraly  K61,  Sonthal ; 
2)?/r^a,  Khond ;  C/stnVc*,  Reddi ;  J7«m,  Koya;  Nelli,  neUekai,toppinelh\T&m,;  Osirka, 
iisri,  aserekif  usirika,  ainala  kamu,  ttsari,  Tel. ;  NeHi,  nUika,  Kan. ;  Ohalu,  gondhona, 
Uriya ;  Aonli,  awla.  Mar. ;  Nellif  Cingh. ;  Nasha,  tasha,  Burm. 

A  moderate-sized  deciduous  trea  Bark  somewhat  less  than  J  in. 
thick,  light  grey,  exfoliating  in  small  irregular  patches,  inner  substance 
red.  Wood  red,  hard,  close-grained,  warps  and  splits  in  seasoning ;  no 
heartwood ;  annual  rings  not  distinct.  Pores  small  and  moderate- 
sized,  uniformly  distributed,  often  subdivided  or  in  short  radial  lines. 
Medullary  rays  moderately  broad  and  broad,  the  distance  between 
two  rays  generally  greater  than  the  transverse  diameter  of  the  pores ; 
silver-grain  prominent. 

Almost  throughout  India  and  Burma,  rising  in  the  hills  to  4000  ft.,  chiefly  in 
deciduous  dry  forests ;  dry  region  and  patana  lands  of  Ceylon. 

A  pretty  and  ornamental  tree,  but  of  not  much  importance,  though  giving  a  good 
fuel  and  useful  in  coppice  forests,  as  it  reproduces  freely  from  the  root.  The  wood 
makes  good  poles,  and  is  useful  for  agricultural  implements,  building  and  furniture ;  it 
is  durable  under  water  and  can  be  used  for  well- work.  The  rate  of  growth  is  difficult 
to  make  out.  Aikin  in  Wallich's  List  gives  2*7  rings  per  inch  of  radius,  which  is  probably 
too  fast ;  4  to  5  would  be  nearer. 

The  weight  and  transverse  strength  have  been  detecmlxieii  Vx^  \X:L<i^  V;^<:^m\w% 
experiments : — 
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Experiment  by  whom  made. 

Year. 

Wood  whence  procared. 

• 

1 

Ibe. 

No.  of  ex- 
periments. 

Size  of  bar 
uaed. 

VftlneofP. 

ft.     in.     in. 

Puckle      .... 

1859 

Mysore 

.67 

2 

2x1x1 

975  (?) 

Kyd 

1831 

Assam 

45 

617 

Skinner,  No.  105 

1862 

South  India 

46 

562 

Ounningham    . 

1854 

Owalior 

46 

2 

2X1X1 

559 

B.  Thompeon    . 

1868 

Central  Provinces 

45 

— 

A.  Mendis 

1855 

Ceylon 

49 

. 

Brandis  (No.  98)      . 

1862 

Burma 

35 

Specimens  examined 

1900 

Different  Provinces 

52 

11 

•          — 

Bonrdillon 

1896     Travancore 

42 

514 

The  bark  and  leaves  are  used  for  tanning  and  in  medicine ;  chips  of  the  wood  are 

said  to  clear  muddy  water.     The  fruit  is  the  Emhlic  Myroholan,  and  is  used  as  a 

medicine,  for  dyeing,  tanning,  and  for  food  and  preserves.    It  g^ves  a  gum,  which  is 

not  used. 

Ibe. 

P     104.    Bhajji,  Simla,  3000  ft 66 

P     438.    Ajmere — 

0     252.    (Jarhwal  (1868) 49 

539.    Dehra  Ddn  (O'Callaghan)      ...        .        .        .        .48 

56 

.    48 


0 

E     580.    Khookloong  Forest,  Darjeeling  Terai  (Manson) 

E  2432.    Bamunpokri,  Darjeeling  Terai  (Gamble) 


C  1126.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .        .51 
C  2738.    Moharli  Reserve,  Central  Provinces  (Brandis)         .        .         .66 

C     841.    Bairagarh  Reserve,  Berar  (Drysdale) 45 

C  2774.    MelghAt,  Berar  (Brandis) — 

C  3539.    Khurdha  Forests,  Orissa  (Gamble) 58 

D  4310.     Seshachellam  Hills,  Cuddapah  (Higgens)        ....     62 
No.  61,  Ceylon  Collection,  old ;  103,  new  (Mendis)  .        .        .         .56 

Nordlinger's  Sections,  vol.  10  (Tab.  XII.  3). 

Subgenus  4.  PARAPHYLLANTHUS.  Four  species.  P.  Lawii,  Grab. ;  Fl.  Br. 
Ind.  V.  290;  Talbot  Bomb.  List  178  (P,  juniperinoides,  Muell.  Arg.;  Bedd.  FL  Sylv. 
cxc.)  is  a  straggling  shrub  of  the  banks  of  rivers  in  the  Peninsula.  P.  hceobotryoides. 
Wall. ;  Fl.  Br.  Ind.  v.  291 ;  Kurz  For.  Fl.  ii.  348,  is  an  evergreen  shrub  of  Sylhet  and 
Burma ;  and  P.  columnaris,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  291 ;  Kurz  For.  Fl.  ii.  347, 
a  small  deciduous  tree  of  the  mixed  forests  in  Burma,  chiefly  along  rivers. 

8.  P.  polyphyllUS,  Willd. ;  Fl.  Br.  Ind.  v.  290 ;  Bedd.  Fl.  Sylv.  cxc. ;  Trimcn 
Fl.  Ceyl.  iv.  20. 

A  shrub  or  small  tree.  Bark  dark  grey,  peeling  oflF  in  roundish 
flakes,  showing  a  light  grey  under-surface,  very  thin.  Wood  white, 
hard,  close-grained.  Pores  small,  numerous,  between  the  fine  to 
moderately  broad,  numerous  medvllary  rays. 

Hilly  country  of  the  Deccan  and  Carnatic ;  dry  region  of  Ceylon. 

D  4164.    Mantralama  Pass,  Kumool  (Gamble). 

Subgenus  5.  EUPHYLLANTHUS.  P.  parvi/oUus,  Ham.  is  a  very  small  shrub 
frequently  found  on  rocks  in  the  West  Himalaya.  The  Fl.  Br.  Ind.  says  it  reaches 
6  to  8  ft.,  but  I  have  never  seen  it  anything  near  so  big.  P.  myrtifolius.  Moon  ;  Fl. 
Br.  Ind.  v.  296 ;  Trimen  Fl.  Ceyl.  iv.  22,  is  a  large  ornamental  shrub  found  eudemic 
near  streams  in  Ceylon.  P.  LeschenauUii,  Muell.  Arg.  is  a  shrub  of  the  Ehasia  TTiUft 
at  5000  ft. ;  also  found  in  the  Nilgiris. 

Subgenus  6.    CICCA. 

4.  P.  djstlehus,  Muell.  Arg.-,  F\.  Br.  Iwd.  v,  304  •,  Bedd.  Fl.  Sylv.  cxci. ;  Talbot 
Bomb.  List  178.     P.  longifoUu&y  "Roib.  Y\.  ln^.  m.  ^1*^.    C\cca  d%%lwiKa,K^T^  For. 
FL  ii.  353,     Vem.  Loda,  nori,  Beng.-,  Harfaruri,  cKalmeT\,^\\i$^.\  ^na«i.  uwKwik^, 
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Tel. ;  Arundli,  Tarn. ;  Kimelli,  Mysore ;  Harparatvri,  raiavala,  Mar. ;  Thiribdwzibyu^ 
Burm. 

A  deciduous  tree.  Bark  grey,  smooth.  Wood  light  brown,  mode- 
rately hard.  Pores  small,  numerous,  in  radial  lines  between  the  fine 
to  moderately  broad,  numerous,  regular  but  short  medullary  rays. 

Gardens  in  the  hotter  parts  of  India. 

A  fruit  tree,  occasionally  found  in  cultivation,  but  not  very  common. 

Java — Kew  Museum  (Scheflfer). 

Subgenus  7.  PROSORUS.  P.  indictu,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  305 ;  Bedd. 
Fl.  Sylv.  cxci. ;  Talbot  Bomb.  List  178 ;  Trimen  Fl.  Ceyl.  iv.  27 ;  Vern.  KarawUy 
Cingh.,  is  a  small  tree  of  the  Western  Ghdts  from  the  Konkan  southwards,  also  found 
in  Oeylon,  and  said  by  Trimen  to  have  a  white  tough  wood.  P.  cyanospermus,  Muell. 
Arg. ;  Fl.  Br.  Ind.  v.  305 ;  Trimen  Fl.  Ceyl.  iv.  27 ;  Vern.  Sudi^uijan,  kult^-niyan, 
Cingh.,  is  a  similar  tree  also  found  in  Ceylon,  and  distinguished  by  '*  brilliant  metallic 
*blue  seeds." 

P.  Wightianus,  Muell.  Arg. ;  DC.  Prod.  xv.  ii.  334  (^Chorizandra  pinnata,  Wight 
Icon.  1. 1994),  is  a  somewhat  gregarious  shrub  of  laterite  soils  in  Kurnool,  the  Circars, 
Nellore  and  Chingleput,  especially  on  the  western  side  of  the  Pulicat  Lake  (Wight). 
It  has  been  erroneously  included  in  Fl.  Br.  Ind.  under  Flueggia  microcarpa.  It 
belongs  to  Mueller's  Subgenus  Chorizandra, 

9.  GLOCHIDION,  Forst 

A  large  genus  of  about  45  to  50  evergreen  trees  and  shrubs,  only  a  few  of  which  are 
at  all  common  or  of  any  forest  importance,  the  rest  being  chiefly  rather  rare  trees  of 
the  evergreen  wet  forests.  About  13  species  occur  in  the  Himalaya,  of  which  3  or  4 
extend  to  the  west  of  Nepal ;  about  16  species  are  found  in  Burma ;  about  12  species 
are  met  with  in  South  and  West  India,  and  9  species  in  Ceylon.  It  is  unnecessary 
here  to  mention  more  than  a  few,  in  addition  to  those  whose  woods  are  described.  * 
G.  multiloculare,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  307 ;  Kurz  For.  Fl.  ii.  343 ;  Ghimble 
Darj.  List  69  (Bradleia  multilocularis,  Roxb.  Fl.  Ind.  iii.  696),  is  a  shrub  or  small  tree 
of  grass  lands  in  the  sub-Himalayan  tract  from  the  Granges  eastwards,  found  in  the 
forests  of  Oudh,  the  Sikkim  Terai  and  Behar,  Assam,  Sylhet  and  Upper  Burma.  In 
the  Daijeeling  Terai  and  Western  Ddars  are  also  found  G,  Gamhlei,  Hook,  f.,  G. 
hirsutum,  Muell.  Arg.,  and  G.  Heyneanum^  Wight,  the  last-named  said  to  extend 
southwards  to  the  Circars ;  while  in  the  Darjeeling  Hills  occur,  besides  G,  acuminatum, 
Muell.  Arg.,  G,  nuhigenum,  Hook,  f.,  a  rather  large  tree  of  the  forests  at  5-7000  ft.  The 
most  noticeable  of  the  Burmese  species  is  perhaps  G,  cocdneum,  Muell.  Arg. ;  Fl.  Br. 
Ind.  V.  308 ;  Kurz  For.  Fl.  ii.  342 ;  Vern.  Tamasok,  Burm.,  a  tree  of  the  deciduous 
forests,  while  G,  fagi/olitim,  Miq. ;  Fl.  Br.  Ind.  v.  312 ;  Bedd.  Fl.  Sylv.  cxciii. ;  Kurz 
For.  Fl.  ii.  345 ;  Vern.  Tam^asokkyi,  Burm.,  is  found  in  the  tropical  forests  and  extends 
to  Chittagong  and  across  the  bay  to  the  Nilgiris.  In  South  India,  G,  zeylanicum,  A. 
Juss. ;  Fl.  Br.  Ind.  v.  310 ;  Bedd.  Fl.  Sylv.  cxcii. ;  Talbot  Bomb.  List  179 ;  Trimen 
Fl.  Ceyl.  iv.  28;  Vern.  Hunu-kirilla,  Cingh.,  is  a  small  tree  found  from  the  Konkan 
and  Circars  southwards  as  well  as  in  Assam  and  in  Ceylon,  both  in  evergreen  and 
deciduous  forests.  G.  arhoreum,  Wight  and  G.  malaiaricum,  Bedd.  are  also  not 
uncommon  in  the  hills  of  South  India.  In  Ceylon  the  most  noticeable  roecies  is 
G,  Mooniiy  Thw. ;  Fl.  Br.  Ind.  v.  325  ;  Trimen  Fl.  Ceyl.  iv.  32  ;  Bedd.  Fl.  Sylv.  cxcvi. 
(also  G,  glaucogynum,  Bedd.);  Vern.  Be-hunukiriUa,  a  small  tree  common  in  the 
moist  region  up  to  4000  ft. 

Wood  red  or  reddish-brown,  moderately  hard.  Pores  moderate- 
sized  or  small,  scanty,  in  radial  lines  between  the  Snem^dvZlary  rays. 

1.  G.  laneeolarium,  Dalz. ;  Fl.  Br.  Ind.  v.  308 ;  Bedd.  Fl.  Sylv.  cxcii. ;  Kurz  For. 
Fl.  ii.  343  ;  Gamble  Darj.  List  69 ;  Talbot  Bomb.  List  178.  Fhyllanthm  lanceolarius, 
Muell.  Arg. ;  Brandis  For.  Fl.  452.  Bradleia  lanceolaria,  Roxb.  Fl.  Ind.  iii.  697.  Vern. 
Bhoma,  Mar.;  Bangikat,  Nep.;  Fagiri,  Lepcha;  Anguti,  Sylhet;  Bhauri,  Beng. ; 
Tsekoban,  Magh ;  Kalchua,  Uriya ;  Lodam^  Sonthal ;  Marangmata^  K<SU 

A  small  or  moderate-sized  evergreen  tree.    Bark  \stQrw\^  ot  ^^  > 
soft,  cleft   longitudinally.     Wood  reddiah-brova,  ixio^^x^^^l  \iax^' 
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Pores  small  and  moderate-sized,  scanty,  in  radial  lines  between  the 
fine  medullary  rays, 

Sub-Himalayan  tract  from  Dehra  Ddn  eastwards  to  Assam  and  up  to  5000  ft. ; 
Sylhet  and  Chittagong ;  Chota  Nagpore,  Orissa  and  the  Gircars ;  Shan  Hills  of  Burma. 
Chiefly  found  in  moist  places  and  ravines,  a  pretty  wood. 

lbs. 

C3486.    Kolhdn  Forests,  Chota  Nagpore  (Gamble)        ....     — 
C  3501, 3553.    Khurdha  Forests,  Orissa         „  ....     56 

2.  G.  neilgherrense,  Wight ;  Fl.  Br.  Ind.  v.  316 ;  Bedd.  Fl.  Sylv.  t.  277  (including 
Q,  Ferrottetianum,  Bedd.  Fl.  Sylv.  cxciv.).    Vem.  Hanikay,  Badaga. 

A  moderate-sized  tree.  Bark  reddish-brown,  thin,  peeling  off  in 
flat  flakes.  Wood  red,  often  bright-coloured,  moderately  hard.  Pores 
moderate-sized,  often  subdivided  and  in  radial  lines  between  the  fine 
to  moderately  broad  medvUary  rays,  which  show  a  pretty  silver- 
grain. 

Nilgiri  Hills  above  6000  ft.,  a  common  tree  in  the  shola  forests. 
The  wood  is  not  in  special  use,  but  would  be  good  for  turning  and  cabinet-work. 
Growth  7  to  8  rings  per  inch  of  radius. 

Ibe. 

W3878.    Aramby,  Ootacamund,  7000  ft.  (Gamble)       .        .        .        .47 
W4124.    Lovedale  „  „  „  ....     59 

3.  G.  velutinum^  Wight ;  PI.  Br.  Ind.  v.  322 ;  Bedd.  Fl.  Sylv.  cxcv. ;  Gamble 
Darj.  List  69 ;  Talbot  Bomb.'  List  179.  G.  nepalenae,  Kurz  For.  Fl.  ii.  344.  Phyllan- 
thus  nepalensis,  Muell.  Arg. ;  Brandis  For.  Fl.  452.  Vem.  Qol  kameta^gursaway  aama, 
chamdr  kas^  amhluy  kalma,  kodmily  Pb. ;  Mouxi,  hahalway  N.-W.  Provinces ;  Anwin, 
Jaunsar;  Chamari^  Dehra  Diin;  Katu  manwa,  katnuiba,  hakalwa,  Garhwal;  JTart, 
koria,  C.P. ;  Dhair  maba,  Kumaon ;  Kolia^  Berar ;  Latikat,  Nep. 

A  small  or  moderate-sized  tree.  Bark  brown,  rough.  Wood  dark 
red  when  seasoned  and  old,  lighter  when  young  and  freshly  cut,  hard, 
rough.  Pores  moderate-sized,  rather  scanty,  often  subdivided. 
Medullary  rays  moderately  broad,  equidistant,  giving  a  nice  silver- 
grain. 

Outer  Himalaya  and  sub  Himalayan  tract  from  the  Indus  to  Assam,  rising  to 
4000  ft. ;  Khasia  flills ;  Upper  Burma ;  Central  India  and  Deccan ;  Western  Ghits 
from  the  Konkan  to  the  Nilgiri  s. 

A  common  tree  in  the  deciduous  forest3,  but  except  for  fuel  the  wood  is  not  used. 
The  bark  is  said  to  be  used  for  tanning.    The  leaves  are  not  eaten  by  goats  (Gleadow). 

llM. 

0  4811.    Dehra  Diin  (Gamble) 38 

0  4823.    Thano,  Dehra  Dun  (Gleadow) 40 

E  2434.    Bamunpokri,  Darjeeling  Terai  (Gamble) 42 

4.  G.  acuminatum,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  323 ;  Gamble  Darj.  List  69, 
Phyllanthm  hicolor,  Muell.  Arg. ;  Brandis  For.  Fl.  453.  Vern.  Latikat,  Nep. ;  Kair, 
tetrikair,  Lepcha. 

An  evergreen  tree.  Bark  very  thin,  grey.  Wood  red  or  reddish- 
grey,  hard.  Pores  small  and  moderate-sized,  uniformly  distributed. 
Medullai^  rays  iBne  and  moderately  broad,  numerous,  giving  a 
prominent  and  pretty  silver-grain  on  a  radial  section. 

Eastern  Himalaya,  in  Nepal  and  Sikkim  at  5-7000  ft. ;  Khasia  Hills  at  4-6000  ft. 

A  tree  of  the  forests  of  the  Upper  Darjeeling  Hills.    The  wood  unfortunately  splits 

rather  badly,  but  it  is  a  handsome  one  and  might  be  useful  in  turnery. 

lbs. 

E    685.    Sepoydura  Forest,  Dar)ee\mg,  5500  ft,  (Johnston)   .        .        .37 
E2433.     Tukdah  Forest,  Bariee\V\i?,,  ^OWi  it.  (5Hm\i\^^         ...    47 
^ordlinger's  Sections,  vol.  10  (^P^llauthua  bicolwV 
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No.  64,  Ceylon  Collection,  new,  is  called  G,  coriaceum,  Vem.  HunukiHUa. 
Trimen  gives  HunukiHUa  as  the  name  of  Q.  zeylanicum.  The  wood  specimen  is  a 
piece  of  soft  white  wood  soaked  in  wax,  and  its  structure  has  no  resemblance  to  that 
of  any  of  the  specimens  !of  other  Glochidions.  It  is  mentioned  to  indicate  the  danger 
of  too  easily  accepting  specimens  as  correctly  identified. 

10.  FLUEGGIA,  WiUd. 

* 

Two  species.  F.  Leucopyrus,  Willd. ;  Fl.  Br.  Ind.  v.  328 ;  Talbot  Bomb.  List  180 ; 
Trimen  Fl.  Ceyl.  iv.  33  (Securinega  Leucopyrus,  Muell.  Arg. ;  Bedd.  Fl.  Sylv.  cxcvii. ; 
Brandis  For.  Fl.  456,  t.  54,  Fhyllanthua  Leucopyrus,  Rozb.  Fl.  Ind.  iii.  658,  Cicca 
Leucopyrusy  Kurz  For.  Fl.  ii.  353) ;  Vem.  Fereipastatvane,  Afgh. ;  Karkun,  rithei, 
girthan,  gargas,  bhdtki,  hcita,  vaniithi,  girky  Pb. ;  Eartho,  ainta,  Hind. ;  Kiran,  Sind ; 
Challa  Tnanta,  sale  mania,  C.F. ;  Vorcpuvan,  Mar. ;  Salapan,  Merwara ;  Mudpiilanti, 
Tarn. ;  Telia  purugudu,  Tel. ;  Ein^katupila^  Cingh.,  is  a  large  straggling  thorny  shrub 
of  the  dry  regions  of  the  Punjab,  Sind,  Quzerat,  the  Deccan,  Carnatic  and  Ceylon, 
extending  to  Upper  Burma,  noticeable  for  its  white  fruits  and  having  a  close-grained 
hard  wood. 

1.  F.  microcarpa,  Blume ;  Fl.  Br.  Ind,  v.  328 ;  Gamble  Darj.  List  70 ;  Talbot  • 
Bomb.  List  178.  Securinega  ohovata,  Muell.  Arg. ;  Bedd.  Fl.  Sylv.  cxcviL ;  Brandis 
For.  Fl.  455.  Ctcca  ohovata,  Kurz  For.  Fl.  ii.  354.  Fhyllanthus  retusus  and  P.  virosm, 
Roxb.  Fl.  Ind.  iii.  657,  659.  Vera.  Ddlme,  dhdni,  hakarcha^harif  gwaXa,  darim. 
Hind. ;  Bithotdy  Dehra  Dun ;  Achal,  Nep. ;  Iktibi,  Lepcha ;  Ukieng,  thaka,  Mechi ; 
Kodarsiy  Mar. ;  Korchi,  Gondi ;   Yechinya,  Burm. 

A  small  deciduous  tree  or  large  shrub.  Bark  smooth,  thin,  rusty 
or  reddish-brown.  Wood  red,  hard,  close-ffrained.  Fores  small,  fairly 
numerous,  in  short  radial  lines.  Medmlary  rays  fine,  numerous, 
regular,  the  distance  between  the  rays  greater  than  the  transverse 
diameter  of  the  pores. 

Lower  Himalaya  and  sub-Himalayan  tract  from  Kashmir  to  Bhutan,  ascending  io 
5000  ft. ;  Assam,  Bengal  and  Burma ;  Central,  Western  and  Southern  India,  especially 
in  hill  forests. 

A  graceful  little  tree  of  slow  growth.  The  wood  is  used  for  agricultural  implements. 
The  bark  is  astringent  and  used  to  intoxicate  fish.  I  have  some  doubt  about  specimens 
H  2941  and  P  3247,  which  may  belong  to  F,  Leucopyrus, 

lbs. 

H  2941.  Jander,  Sutlej  Valley,  Simla,  3000  ft.  (Gamble)       ...  52 

P  3247.  Ajmete — 

0  4741.  Kasumri,  Saharanpur  (Gradon) 54 

E3319.  Pankabari,  Darjeeling,  2000  ft.  (Gamble)         .        .        .        .  — 

E  3282.  Sitapahar,  Chittagong  (Gamble) — 

11.  BREYNIA,  Forst. 

Three  or  four  species.  B,  angusti/olia.  Hook.  f. ;  Fl.  Br.  Ind.  v.  330,  is  a  shrub  of 
Burma,  as  is  Mdanthesopsis  fruticosa,  Muell.  Arg. ;  Kurz  For.  Fl.  ii.  349,  which  Kurz 
describes  as  found  in  the  drier  hill  forests,  especially  the  pine  forests,  of  Martaban,  at 
2-4000  ft. 

1.  B.  patens,  Benth.;  Fl.  Br.  Ind.  v.  329;  Talbot  Bomb.  List  180;  Trimen  Fl. 
Ceyl.  iv.  33.  Melanthesopsis  patens,  Muell.  Arg. ;  Bedd.  Fl.  Sylv.  cxcvi. ;  Brandis  For. 
Fl.  455 ;  Kurz  For.  Fl.  ii.  348;  Gamble  Darj.  List  70.  Fhyllanthus  patens,  Roxb.  Fl. 
Ind.  iii.  667.     Vern.  Ikti,  Lepcha ;   Wal  murunga,  Cingh. 

A  shrub.  Bark  yellow,  thin,  smooth.  Wood  white,  hard,  close- 
grained.  Pores  small,  regular,  evenly  distributed.  MedvUary  ray.s 
moderately  hard,  regular,  long,  wavy,  conspicuous. 

Lower  Himalaya  and  sub-Himalayan  tract  from  Nepal  eastwards  ^"asX.«t\i'^T>k«^\ 
Burma :  Deccan  Peninsula,  Ceylon :  chiefly  in  dry  scrub  iote«\.%. 
D  4169.    Mellavagu,  Kistna  (Gamble). 
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2.  B.  rhamnoides,  Muell.  Ar^. ;  Fl.  Br.  Ind.  v.  330 ;  Bedd.  Fl.  Sylv.  cxcvi. ; 
Brandis  For.  Fl.  456 ;  Kurz  For.  Fl.  ii.  350 ;  Talbot  Bomb.  List  180 ;  Trimen  FL 
Ceyl.  iv.  34.  Phyllanthus  VitU-idcea,  Roxb.  Fl.  Ind.  iii.  665.  Vem.  Tilchar^  Hind. ; 
Kamkata  fuli,  Beng. ;  Earra  sijum,  E61 ;  Sikat,  Eharwar ;  Mahkod,  Monghyr ;  Ydlariy 
yerra purugudtij  Tel. ;  Manipulnati,  Tarn.;  Oonnyinyay  Burm. ;  Oas-haytk^  Gingh. 

A  small  tree.     Bark  greyish-brown,  rough.     Wood  reddish-brown, 

hard,  close-grained.    Pores  small,  evenly  distributed.    MedvMar^  rays 

fine,  numerous. 

Forests  of  Oudh,  C.P.  and  Central  India  generally,  and  southwards  and  westwards, 
also  frequently  in  hedges  and  open  scrub  lands ;  savannah  lands  of  Burma ;  Ceylon. 

C  3451.    Betlah  Reserve,  Palamow  (Gamble). 

D  3847.    Horsleykonda,  Cuddapah,  4000  ft.  (Gkunble). 

12.  SAUROPUS,  Blume.  Sooall  shrubs.  S,  albicans,  Blume ;  Fl.  Br.  Ind.  v.  332 ; 
Kurz  For.  Fl.  ii.  349;  Gamble  Daij.  List  70;  Trimen  Fl.  Ceyl.  iv.  16  (PhyllatUhus 
strictus,  Roxb.  Fl.  Ind.  iii.  670);  Vem.  Sengtungrdng,  Lepcha;  YaungmcMnnyo^ 
Burm. ;  Mella-dum-kola,  Cingh.,  is  a  small  shrub  of  the  Sikkim  Himalaya,  Eastern 
Bengal,  South  India,  Burma  and  Ceylon.  8,  trinervius,  Muell.  Arg. ;  Fl.  Br.  Ind.  v. 
334,  is  described  as  a  ''shrub  or  bushy  tree,  12  ft.,*'  from  the  Sikkim  Himalaya, 
Eastern  Bengal,  and  the  Khasia  Hills ;  while  S.  compressus,  Muell.  Arg. ;  Fl.  Br.  Ind. 
iv.  336 ;  Kurz  For.  Fl.  ii.  350,  is  described  as  a  '* deciduous-leaved  tree  or  large  shrub'* 
from  the  Central  and  Eastern  Himalaya  and  Burma.  These  three  are  fairly  large,  the 
rest  are  quite  small  species. 

13.  PUTRANJIVA,  Wall. 

1.  P.  Roxburghii,  Wall. ;  Fl.  Br.  Ind.  v.  336 ;  Bedd.  Fl.  Sylv.  t.  275 ;  Brandis 
For.  Fl.  451,  t.  53 ;  Kurz  For.  FL  ii.  366 ;  Talbot  Bomb.  List  180 ;  Trimen  Fl.  Ceyl. 
iv.  35.  Nageia  Puiranjiva,  Roxb.  Fl.  Ind.  iii.  766.  Vero.  Putdjan,  Pb. ;  J%ap4ta^ 
Jotif  juti,  piitra-jiva,  patji,  jivputrak,  putigiaf  Hind. ;  Pichaunjia,  Monghyr ;  Pai- 
chandia,  Uriya ;  Veku^  Reddi ;  Kampale,  vitchu-runaiy  karippalai^  Tam. ;  Kadra- 
juvij  Tel.;  Pongalam,  Mai.;  Jewan-putr,  Mar. ;  Putrajivi,  Kan. ;  Taukyat,  daukyaty 
hadihyu,  Burm. 

A  moderate-sized  evergreen  tree  with  pendent  branches.  Barh 
dark  grey,  whitish  when  young,  with  numerous  horizontal  oblong 
lenticels.  Wood  grey,  moderately  hard,  close-grained.  Annual  Things 
marked  by  prominent  concentric  lines.  Pores  small  to  moderate- 
sized,  scanty,  subdivided  or  in  short  radial  lines,*  between  closely 
packed,  uniform,  fine  medullary  rays,  which  bend  round  the  pores. 
Very  numerous,  very  fine  transverse  bars,  joining  the  rays,  as  in 
Anonoxece. 

Sub-Himalayan  tract  from  the  Chenab  eastward,  extending  thence  into  both 
Peninsulas  and  to  Ceylon,  but  scarce  in  the  latter,  as  in  Assam  and  Burma;  often 
cultivated. 

This  pretty  evergreen  tree  is  found  along  river-banks,  in  shady  valleys  and  ever- 
green forests.  In  Northern  India  it  usually  grows  bushy  and  much  branched,  but  in 
South  India,  especially  in  the  forests  of  the  Eastern  Ghdts,  it  grows  to  a  much  larger 
size.  Beddome  speaks  of  it  as  a  "  large  timber  tree/'  a  description  I  should  hardly 
have  myself  adopted,  and  I  have  frequently  found  it  in  the  region  he  refers  to. 
Beddome  speaks  of  the  wood  as  adapted  for  the  lathe,  and  Brandis  says  it  is  used  in 
places  for  tools  and  in  turning.  The  average  weight  is  about  49  lbs. ;  Wallich  puts 
it  at  36'6  lbs.  The  nuts  are  white,  rugose,  ovoid ;  they  are  '*  strung  up  in  rosaries  and 
'  in  necklaces  for  children  to  keep  them  in  health,  whence  the  name  '  life  of  the  child '  *' 
(Brandis).    The  leaves  are  lopped  for  fodder. 

lbs. 

O  1459.    Bahraich,  Oudh 48 

O  1477.    Gonda,  Oudh  (Wood) 49 

E2469.    Koyal  Botanic  Garden,  Calcutta  (King) 48 

C  3990.    Eekapalle  Forests,  (]K>davm  (QtwnVA?;^ 51 

^ordJinger's  Sections,  vol.  10. 


EUPHORBIACE^  605 

2.  P.  zeylanica,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  337 ;  Bedd.  Fl.  Sylv.  cxcvii. ; 
Trimen  Fl.  Ceyl.  iv.  35,    Vern.  Pelan,  jpelanga,  Oingh. 

A  glabrous  evergreen  tree.  Barh  pale,  smooth.  Wood  greyish- 
brown,  moderately  hard.  Pores  moderate-sized,  more  numerous  and 
more  regularly  distributed  than  in  P.  Jioxbv/rghii,  Medullary  rays 
fine  to  moderately  broad,  wavy.  Transverse  bars  more  prominent 
though  fewer  than  in  P.  Roxburghii. 

Moist  low  country  of  Ceylon. 

Trimen  speaks  of  this  tree  as  very  rare ;  Mendis  says  it  is  a  very  handsome  tree, 
whose  wood  is  used  for  rafters  and  battens  in  house-bnilding. 

No.  112,  Ceylon  Collection,  new  (Mendis). 

14.  HEMICYCLIA,  W.  and  A. 

Eight  or  nine  species,  all  trees,  and  even  large  trees,  though  one,  H,  s^piaria, 
W.  and  A.,  is  more  usually  found  in  a  shrubby  condition.  B,  Oardneri,  Thw. ; 
Fl.  Br.  Ind.  v.  338 ;  Bedd.  FL  Sylv.  cxcviu. ;  Trimen  Fl.  Ceyl.  iv.  37,  t.  82.  Vern. 
GaJrwiray  eta-wira,  Cingh.,  is  a  small  tree  of  the  dry  region  of  Ceylon.  H,  sumatrana^ 
Muell.  Ars. ;  Fl.  Br.  Ind.  v.  338 ;  Eurz  For.  Fl.  iL  365,  is  an  evergreen  tree  of  swamp 
forests  and  marshy  places  along  streams  in  Burma,  with,  according  to  Kurz,  a  heavy, 
pale  greyish-brown,  close-grained  wood.  H.  andamanica,  Kurz  ;  Fl.  Br.  Ind.  v.  338 ; 
Kurz  For.  Fl.  ii.  365,  is  an  evergreen  tree  of  marshy  places  on  the  coast  of  the  Andaman 
Islands.  H,  elata,  Bedd.  Fl.  Sylv.  t.  279 ;  Fl.  Br.  Ind.  v.  339,  is  a  large  tree,  reaching 
100  ft.  in  height,  found  in  the  forests  of  the  Wynaad  at  2-4000  ft.,  also  in  those  of  the 
Anamalai  ELills  and  in.Tinnevelly,  and  said  by  Beddome  to  have  a  strong  wood  much 
used  for  building.  It  should,  however,  be  noted  that  Hooker  thinks  it  indistinguish- 
able from  H,  venustaj  Thw.  H.  Wightii,  Hook.  f. ;  Fl.  Br.  Ind.  v.  339,  is  a  tree  of  the 
Nilgiri  Hills. 

Wood  white,  or  creamy  white,  or  greyish-white,  hard,  close- 
grained,  with  the  texture  of  boxwood.  Pores  scanty,  small  or  very 
small.  Medullary  rays  fine,  numerous.  Minute  ladder-like  bars  as 
in  Putranjiva  in  some  species. 

1.  H.  sepiaria,  W.  and  A. ;  Fl.  Br.  Ind.  v.  337  ;  Bedd.  Fl.  Sylv.  cxcviii. ;  Talbot 
Bomb.  List  181 ;  Trimen  Fl.  Ceyl.  iv.  36.    Vern.  Virai,  Tam. ;   Wira,  Cingh. 

A  small  tree  or  large  branching  evergreen  shrub.  Bark  gi*ey, 
thin,  smooth.  Wood  white  with  a  greyish-brown  heartwood,  very 
hard,  close-  and  even-grained,  resembling  boxwood.  Pores  small, 
very  scanty,  unevenly  distributed.  Medidla^^y  rays  fine,  regular, 
very  numerous.  Numerous  minute,  fine,  pale  ladder-like  bars  joining 
the  rays  as  in  Putranjiva  (as,  also,  in  Anona/^ece). 

Dry  evergreen  forests  of  the  Deccan,  Carnatic  and  Konkan,  also  of  the  dry  region 
of  Ceylon. 

A  characteristic  plant  of  the  dry  evergreen  forests,  perhaps  almost  the  most  common 
species  in  the  Camatic,  as  it  is,  according  to  Trimen,  in  Ceylon.  The  wood  might 
serve  as  a  substitute  for  boxwood.  It  is  commonly  cut  for  fuel  in  the  Carnatic,  and  is 
important  in  the  svlviculture  of  the  dry  forests.    The  fruit  is  eaten  in  Cevlon. 

lbs. 

D4123.    Ballipalle  Forest,  Cuddapah  (Gamble) 58 

D4176.    Nallamalai  Hills,  Kumool  „  67 

2.  H.  lanceolata,  Thw. ;  FL  Br.  Ind.  v.  338 ;  Bedd.  For.  Fl.  cxcviii. ;  Trimen 
Fl.  CeyL  iv.  37. 

A  moderate-sized    evergreen  tree.      Wood   greyish-white,  hard, 
close-grained.    Pores  scanty,  very  small.    MedAjjSjonry  Ta'\j%  n^t^  ^«i^^ 
very  numerous.    Alternate  bands  of  light  and  d.atVLN?oodi,T«*>i5ciax  i^ia^^ 
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Travancore  Forests ;  moist  region  of  Ceylon. 

Tritnen  and  Hooker  mention  this  as  endemic  in  Ceylon,  but  Bourdillon's  determina- 
tion is  probably  accurate,    fle  gives  W  =  57  lbs,  and  P  =  527. 

lbs. 

W4610.    Travancore  (Bourdillon) 48 

3.  H.  venusta,  Thw. ;  Fl.  Br.  Ind.  v.  339 ;  Bedd.  Fl.  Sylv.  cxcviii. ;  Talbot  Bomb, 
liist  181.    Vem.  Velldamhu,  Tarn. ;  Vella  hasavu^  Mai. 

A  small  evergreen  tree.  Wood  dark  grey,  hard,  close-grained. 
Pores  small,  often  subdivided  or  in  radial  strings.  Medullary  rays 
fine,  very  numerous.  Alternate  bands  of  light  and  dark  tissue,  more 
prominent  thsui  in  H,  lanceolata. 

South  India  from  the  Konkan  and  Circars  through  the  hills  to  Travancore  and 
Tinnevelly,  up  to  4000  ft. 

Bourdillon  gives  W  =  51  lbs.,  P  =  726,  and  says  that  the  wood  cracks  a  good  deal. 

Ibe. 

W  4601.    Travancore  (Bourdillon) 61 

4.  H.  POPteri,  Gamble  in  Hook.  Icon.  PI.  ser.  iv.  vol.  viii.  pi.  2701.    Agilwood. 
A  small  evergreen  tree.    Bark  grey,  very  thin,  peeling  off  in  broad 

flakes.  Wood  yellowish-white,  sapwood  lighter,  very  closely  re- 
sembling that  of  H.  sepiaria.  Pores  very  small,  very  scanty,  un- 
evenly distributed.  Medullary  rays  very  fine,  very  numerous,  wavy. 
Numerous  minute,  fine,  pale,  ladder-like  bars,  exactly  as  in  H.  sepiaria. 

Camatic,  gregarious  near  streams  in  Madura  District. 

The  wood  is  of  good  quality  and  used  for  house-posts,  rafters,  poles,  etc. 

ibe. 
D  4805.    Warsanad  Valley,  Madura,  2000  ft.  (H.  J.  Porter)  ...    61 

15.  CYCLOSTEMON,  Blume. 

About  13  species,  mostly  trees  or  small  trees  of  the  evergreen  forests  or  of  shady 
ravines  and  swamps.  C,  indictis,  Muell.  Arg. ;  Fl.  Br.  lud.  v.  340  is  a  tree  of  the 
southern  slopes  of  the  Kbasia  Hills  in  the  wet  forests.  C.  landfoUm,  Hook.  f. ;  Fl. 
Br.  Ind.  v.  340;  Gamble  Darj.  List  70;  Vern.  Bwaychamp,  Nep.,  is  also  a  tree  of  the 
Khasia  Hills  at  3-5000  ft.,  extending  to  the  Sikkim  Himalaya  up  to  5000  ft.  It  is 
said  to  have  wood  resembling  that  of  Michelia,  C.  malabaricuSf  Bedd.  Fl.  Sylv.  cxcix. ; 
Fl.  Br.  Ind.  v.  341,  is  a  large  tree  of  the  Tinnevelly  GhAts ;  and  C7.  con/ertiflorus,  Hook, 
f. ;  Fl.  Br.  Ind.  v.  341 ;  Talbot  Bomb.  List  181,  a  tree  of  the  evergreen  forests  near  the 
Devimone  Ghdt  in  N.  Eanara.  (7.  eglandulosus^  Kurz  For.  Fl.  ii.  364 ;  Fi.  Br.  Ind. 
V.  341,  is  a  tree  of  the  tropical  forests  of  Arracan,  extending  north  to  Chittagong  and 
Tippera ;  while  C.  stibsessilis^  Kurz  For.  Fl.  ii.  364 ;  Vem.  Ban-bokal,  Beng.,  is  a  tree 
of  the  undergrowth  in  the  great  evergreen  forests  of  Chittagong,  Arracan  and  Martaban, 
as  well  as  in  the  Sundarbaus.  There  are  also  two  uncommon  Burmese  species,  as  well 
as  one  from  the  Andaman  and  one  from  the  Nicobar  Islands. 

Wood  light  brown,  hard.  Pores  single  or  in  patches,  which  axe 
often  oblique,  causing  a  resemblance  to  the  wood  of  Castanopsis. 
Medullary  rays  regular.     Transverse  baj:^  very  minute,  but  regular. 

1.  C.  Griffithil,  Hook.  f. ;  Fl.  Br.  Ind.  v.  340.    Vern.  Thitlgyin,  Burm. 

A  large  tree.  Wood  light  brown,  hard.  Pores  moderate-sized  to 
large,  sometimes  resinous,  arranged  in  more  or  less  radial  patches, 
which  are  often  branched  or  deflected,  very  prominent  on  all  vertical 
sections  and  causing  the  wood  to  look  like  that  of  Castariopsis.  Me- 
dvllary  rays  fine  to  very  fine,  numerous,  not  prominent.  Faint  cross- 
bars joining  the  rays. 

Forests  of  Upper  Burma,  extending  to  the  Mishmi  Hills  in  Assam. 
J.  W,  Oliver  says  it  gives  one  of  the  moat.  NQ2L\]is\^\Q  \\\x3^iet^\\i\Xi^\\\\\a» 


EUPHOBBIACE^  607 

lbs. 

B4748.    Ruby  Mines,  Burma  (J.  Nifibet) 53 

2,  C.  macrophyllus,  Blume;  FJ.  Br.  Ind.  v.  340;  Bedd.  Fl.  Sylv.  t.  278;  Kurz 
For.  Fl.  ii.  364 ;  Trimen  Fl.  Oeyl.  38. 

An  evergreen  tree.  Bark  grey,  rugose.  Wood  yellowish-brown, 
hard.  Pores  moderate-sized,  scanty,  arranged  in  more  or  less  radial, 
often  deflected,  patches.  Medullary  rays  fine,  numerous,  wavy. 
Faint  cross-bars  between  the  rays  caused  by  alternate  bands  of  loose 
and  firm  cellular  tissue. 

Evergreen  moist  forests  of  the  Western  Ghdts,  in  Coorg,  the  Anamalai  Hills  and 

Travancore  up  to  4000  ft. ;  Andaman  Islands  and  Ceylon. 

lbs. 
W4713.    Travancore  (Bourdillon) 53 

3.  C.  assamieus.  Hook,  f.;  Fl.  Br.  Ind.  v.  342;  Gamble  Darj.  List  70.  Vem. 
Ban  hokuly  Beng. ;  Bvjay  champ,  asura,  Nep.;  Khad-behula,  Kumaon;  Chipla, 
Dehra  Dtin. 

A  small  tree.  Bark  greyish-white,  granular,  faintly  cleft  verti- 
cally, very  thin.  Wood  light  brown,  hard.  Pores  moderate-sized, 
scanty,  often  subdivided.  Medullary  rays  fine  to  moderately  broad, 
regular.     Very  fine,  minute  transverse  bars  numerous  and  regular. 

Sub-Himalayan  tract  from  the  swampy  forests  of  the  Dehra  Ddn  eastwards  to  the 
Daijeeling  Terai  and  Assam ;  Khasia  Hills ;  hills  of  the  Circars ;  always  in  forest 
undergrowth  in  damp  places. 

lbs. 

0  4837.    Dehra  Ddn  (Babu  U.  N.  Kanjilal) .52 

16.  MISCHODON,  Thw. 

1.  M.  zeylanicus,  Thw. ;  Fl.  Br.  Ind.  V.  344 ;  Bedd.  Fl.  Sylv.  t.  290 ;  Trimen  Fl. 
Ceyl.  iv.  38.     Vem.  Tampanai,  Tam. ;  Tammamta,  Cingh. 

A  large  tree.  Bark  brown,  rough.  Wood  pink  or  pinkish- white, 
moderately  hard,  close-  and  even-grained.  Pores  small,  often  sub- 
divided, scanty.  Medullary  rays  fine,  numerous,  regular.  Annual 
rings  faint. 

Hills  of  Tinnevelly;  Ceylon. 

The  wood  is  used  for  building  in  Ceylon,  and  said  to'  be  durable  in  water. 

Ib6. 

W4295.    Tinnevelly  (Brasier) 38 

No.  131,  Ceylon  Collection,  new  (Mendis). 

17.  BISCHOFIA,  Blume. 

1.  B.  javanica,  Blume;  Fl.  Br.  Ind.  v.  345;  Bedd.  Fl.  Sylv.  t.  259;  Brandis  For. 
Fl.  446 ;  Kurz  For.  Fl.  ii.  355 ;  Gamble  Darj.  List  70 ;  Talbot  Bomb.  List  181. 
Andrachne  trifoliata,  Boxb.  Fl.  Ind.  iii.  728.  Vem.  Fanidia,  lihillar,  Dehra  DiSn ; 
Kot-semla,  kden,  kein,  Qarhwal ;  Pun,  kein,  korsa,  Kumaon ;  Irum,  Oudh ;  Kainjal, 
Nep. ;  Sirwng,  Lepcha ;  Taisoh,  tirum,  Mechi ;  Uridm,  Ass. ;  Joki,  Cachar ;  Bolzuru, 
Gdro ;  Boke,  Mar. ;  Thondiy  malachithiyan,  Tam. ;  Gohra  nairul,  Kan. ;  Govarnellu^ 
Hassan;  Nira,  Mai.;  Nanndly  thiripu,  Trav.  Hills;  Modagerri  vemhuy  Tinnevelly; 
Boaungzay  Burm. 

A  deciduous  tree.  Bark  rough,  dark  grey  with  a  brown  tinge, 
exfoliating  in  angular  scales.  Wood  red,  rough,  moderately  hard, 
heartwood  darker,  having  a  strong  scent  of  vinegar  when  fresh  cut. 
Pores  moderate-sized  to  large,  often  subdivided  or  in  short  radial 
lines,  sometimes  filled  with  resin.  Medullary  rays  of  two  classes, 
broad  and  fine,  several  fine  rays  between  each  pair  of  broad^  '^vr^  ^ 
dark-coloured. 
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Lower  Himalaya  up  to  4000  ft.,  and  sub-Himalayan  tract,  from  the  Jumna  east- 
wards ;  Oudh  and  Gbrakhpur ;  Bengal  and  Assam ;  Western  OthAts  from  K.  Kanara 
southwards ;  Circars  and  hills  of  Deccan  and  Camatic ;  throughout  Burma. 

A  characteristic  tree  of  shady  ravines,  of  swamps  and  river-banks  and  of  valleys 
in  the  hills,  but  it  is  also  often  found  on  hillsides  on  the  damper  aspects  up  to  perhaps 
4000  ft.  The  growth  is  fast,  sometimes  as  fast  as  4  rings  per  inch  of  radius.  S.  E. 
Peal  says  of  it,  *'  This  tree,  of  which  the  Assam  Rajas  used  sometimes  to  have  their 
'  coffins  made,  seems  to  grow  almost  equally  well  in  high  or  low  land,  and  is  common 
'  on  the  flats  near  rivers.  Assamese  were,  I  am  told,  not  allowed  to  cut  it  formerly. 
'  It  attains  a  girth  of  6  to  8  ft. ;  but  the  bole  is  rather  short,  running  to  30  or  40  ft. ; 
<  the  stem  is  seldom  straight.  It  has  a  large  and  dense  crown  of  rather  dark  foliage  " 
{Ind.  Tea  Gctz.), 

The  wood  is  of  good  quality,  and  is  largely  used  in  Assam  for  bridges  and  other 
works  of  construction.  Chev.  Paganini,  in  Tirnber  Trades  Journal,  says  that  although 
above  ground  it  warps  and  cracks  and  white  ants  attack  it,  in  wet  ground  or  under 
^  water  it  is  almost  imperishable,  so  that  it  is  particularly  suited  for  pile  foundations  and 
railway  sleepers.  Beiddome  says  that  in  the  Nilgiris  it  is  used  for  building,  and  some- 
times called  "  Red  Cedar."  Kyd  gives  W  =  43  lbs.,  P  =  617 ;  Bourdillon  gives 
W  =  52  lbs.,  P  =  745 ;  Kurz  evidently  identifies  it  with  No.  99  of  Brandis'  1862  List, 
Burm.  Tagine,  and  puts  the  weight  at  35  lbs.,  and  breaking  weight  153  to  170  lb& ; 
the  specimens  examined  give  an  average  of  45  lbs.  fur  the  weight,  which  may,  on  the 
whole,  be  taken  as  approximately  correct.  Peal  thinks  the  wood  too  heavy  for  tea- 
boxes.  Graham  Anderson  says  it  is  a  good  tree  to  shade  coffee.  Wild  tells  me  he  has 
found  it  on  sale  in  Daijeeling  bazars  as  *'  Toon." 

Ibe. 

01374.  Gonda,Oudh 44 

E    654.  Bamunpokri,  Darjeeling  Terai  (Hanson) 53 

E  1257.  Tezpur,  Assam  (G.  Mann) 47 

E  2191.  Nowgong,  Assam  (Kurz) 46 

'      E4701.  Dibrugarh,  Assam  (H.  C.  HUl) 44 

E  2467.  Calcutta  (sapwood) 36 

Nordlinger's  Sections,  vol.  10  (Tab.  XII.  5). 

18.  APOROSA,  Blume. 

About  16  species,  mostly  either  of  Burma  or  Ceylon,  there  being  10  in  the 
former  and  5  in  the  latter.  One  species  is  found  in  the  Nicobar  Islands,  A.  glabrifolia, 
Kurz,  common  in  dry  grassy  places.  A.  Wallichii,  Hook.  f. ;  Fl.  Br.  Ind.  v.  350,  is 
a  large  tree  of  the  Khasia  Hills,  Sylhet,  Chittagong  and  Tenasserim ;  and  A,  aurea. 
Hook.  f. ;  Fl.  Br.  Ind.  v.  351  (A,  microstachya,  Kurz  For.  Fl.  ii.  363)  is  an  evergreen 
tree  of  tropical  forests  in  Chittagong  and  throughout  Burma.  A,  villosa^  Baill. ;  FJ. 
Br.  Ind.  v.  345 ;  Kurz  For.  Fl.  ii.  361 ;  Vern.  Yamein^  thitsat,  Burm.,  and  A,  ma>cro- 
phylla,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  346 ;  Kurz  For.  Fl.  ii.  361 ;  Vern.  Ingyin^  Burm.,  are 
deciduous  trees  common  in  the  Burmese  Eng  forests.  A.  acuminata,  Thw. ;  Fl.  Br.  Lid. 
V.  348 ;  Bedd.  Fl.  Sylv.  cxcix. ;  Trimen  Fl.  CeyL  iv.  41,  is  a  small  tree  of  the  forests 
of  Tinnevelly  and  the  moist  region  of  Ceylon.  A,  latifolia,  Thw. ;  Fl.  Br.  Ind.  v. 
347  ;  Bedd.  Fl.  Sylv.  cxcix. ;  Trimen  Fl.  Ceyl.  iv.  39 ;  Vern.  Maput,  kebella,  kampotta, 
kepiliya,  Cingh.,  is  a  moderate-sized  tree  of  the  Ceylon  moist  region  with  a  hard 
durable  wood.    The  remaining  species  are  scarce  only. 

1.  A.  Roxburghii,  Baill. ;  Fl.  Br.  Ind.  v.  347 ;  Kurz  For.  Fl.  ii.  362 ;  Gamble 
'  Darj.  List  70.    Alnua  dioica,  Roxb.  Fl.  Ind.  iii.  580.    Vern.  Kokra,  Beng. ;  Kag- 
bhalai,  Nep. ;  Sanpalu,  garokat,  Gdro ;  Tauprengfan^  Magh  ;  Daukyat,  Burm. 

An  evergreen  tree.  Bark  light  brown,  very  thin,  granular.  Wood 
light  red,  moderately  hard,  even-grained.  Pores  small,  scanty, 
radially  disposed.  Medullary  rays  fine  to  moderately  broad  and 
broad,  numerous.     Many  medullary  spots. 

Eastern  Lower   Himalaya  and  sub-Himalayan  tract;  Assam,  Khasia  Hills  and 
Eastern  Bengal ;  Burma. 
Sylhet  — Kew  Museum. 

2.  A.  Ilndieyana,  Baill.-,  F\.  Br.  liid.  ^.  ^\^\  ^^^ei..m.^iVjA.  286;  Talbot 
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Bomb.  List  181 ;  Trimen  Fl.  Ceyl.  iv.  40.    Vem.  Sali,  sulla,  surroli,  Kan. ;   Vittily 
Tarn. ;  Kodali,  Eader ;  Kebella,  haratudb-^mbilloy  Gingh. 

A  much-branched  evergreen  tree.  Bark  brown,  smooth.  Wood 
brown,  rough.  Pores  moderate-sized,  rather  scanty,  in  short  radial 
strings  between  the  fine,  numerous,  medullary  rays. 

Evergreen  forests  of  the  Western  Ghdts  from  the  Konkan  southwards,  rising  to 
4000  ft. ;  moist  region  of  Ceylon. 

Beddome  says  the  wood  is  used  for  building  and  other  purposes ;  Trimen  that  the 
fruit  is  eaten.    Bourdillon  gives  W  =  38  lbs.,  P  =  515. 

Ibe. 

W  4550,  4591.    Travancoro  (Bourdillon) 45  and  38 

No.  57,  Ceylon  Collection,  new  (Mendls),  purports  to  be  this,  but  the  wood  structure 
is  quite  different  and  unlike  that  of  any  Euphorbiaceous  tree  here  described. 

19.  DAPHNIPHYLLUM,  Blume. 

Three  species.  D,  inajus,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  353,  is  a  small  tree  of 
Amherst  in  Burma. 

1.  D.  glaucescens,  Blume;  Bedd.  Fl.  Sylv.  ccxvii.,  t.  288  (under  name  D.  Box- 
hurghii,  Baill.) ;  Trimen  Fl.  Ceyl.  iv.  42.    Vem.  Nir^kocki,  nir-chappay,  Badaga. 

An  evergreen  small  tree.     Bark  brown,  somewhat  corky,  |  in. 

thick,  inner  layers  black.     Wood  grey,  even-grained.      Pores   very 

small,  numerous.      Medullary  rays    fine,    numerous,  the    distance 

between  them  equal  to  the  transverse  diameter  of  the  pores. 

Shola  forests  of  the  Nilgiri,  Fulney  and  other  S.  Indian  mountain  ranges  above 

5000  ft. ;  hill  forests  of  Ceylon. 

A  conspicuous  tree  in  the  Nilgiri  sholas.    The  wood  is  used  for  fuel.   Growth  slow, 

7  to  10  rings  per  inch  of  radius. 

lbs. 

W  3732.    Coonoor,  Nilgiris,  6000  ft.  (Gamble) 39 

W3875.    Aramby,  Ootacamund,  7000  ft.  (Gamble)       .        .        .        .41 

2.  D.  himalayense,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  354 ;  Gamble  Darj.  List  70. 
Yern.  Ratendu,  Jaunsar ;  Rahtchandan,  rakt  anglia,  Kumaon ;  Lai  chandan,  Nep. 

An  evergreen  tree.  Bark  brown,  smooth.  Wood  greyish-brown 
with  occasional  streaks  of  bright  crimson,  soft  but  close-  and  even- 
grained  ;  sapwood  white.  Pores  very  small,  very  numerous,  evenly 
distributed,  those  of  the  crimson  portion  filled  with  red  colouring 
matter.  Medullary  rays  very  fine,  very  numerous,  causing  a  shining 
satiny  silver-grain  on  a  radial  section,  the  distance  between  them 
equal  to  the  transverse  diameter  of  the  pores. 

Himalaya,  from  Simla  eastwards,  in  valleys  along  streams  at  4-6000  ft.,  risio 
10,000  ft.  in  Sikkim ;  Khasia  Hills. 

A  most  interesting  wood,  worthy  of  considerable  attention,  as  the  red-streaked 
parts  are  handsome,  and  look  well  in  turnery  and  carvings.  The  red  wood  is  powdered 
and  used  to  make  caste-marks  by  the  hill  people.  The  tree  has  much  the  appearance 
of  a  laurel  when  in  leaf  only,  when  in  fruit  of  a  Symplocos^  especially  8,  dryophila, 

Clarke,  which  see,  p.  466. 

lbs. 

H  4414.    Deoban  Forest,  7000  ft.  (Gamble) 34 

E    370.     Kalapokri,  Darjeeling,  9000  ft.  (Johnston)       ....     45 
E  2391.    Thosum  La,  Darjeeling,  8000  ft.  (Gamble)      ....    40 

20.  ANTIDESMA,  Linn. 

About  23  species,  many  of  which,  however,  are  more  or  less  douhit^al^  ^\A  %i;s^<(^ 
very  scarce.    Besides  the  four  whose  wood  is  desciibed  and  N9\Ao\i  «x^  >(2ck^  xsiQi&\.\s&:^x- 
tant  and  most  common  species,  some  9  or  10  are  of  inteie&t.    A.  Bo3dbu.rgK\i^^^*\ 
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Fl.Br.  Ind.  v^.  357  (Stilago  tomeniosa,  Roxb.  FI.  Ind.  iii.  757)  and  A.  nigricans^  Tn 
FL  Br.  Ind.  v.  360,  are  small  trees  of  Assam  and  Sylhet ;  while  A.  khdsianufF^  Hoc 
f. ;  Fl.  Br.  Ind.  v.  362,  is  a  small  tree  with  whitish  branches  found  in  the  Khama  Hi 
at  3-4000  ft.  and  the  Duphla  Hills  in  Assam.  A,  velutinosum,  Bl. ;  FL  Br.  Ind. 
356 ;  Kurz  For.  Fl.  ii.  359  and  A.  velutinum,  Tul ;  Fl.  Br.  Ind.  v.  361 ;  Kura  F 
FJ.  ii.  359 ;  Vem.  Kinbalin,  Burm.,  are  evergreen  small  trees  of  the  forests  of  Bam 
while  A,  fruticulosumy  Kurz  For.  Fl.  ii.  359;  Fl.  Br.  Ind.  v.  360,  is  a  small  branch 
shrub  found  in  the  tidal  forests  of  Lower  Pegu,  on  sandy  soil. 

A,  Alexiteria,  Linn.;  Fl.  Br.  Ind.  y.  359  {A,  zeylanicum,  Lamk. ;  Bedd.  1 
Sylv.  cc. ;  Trimen  Fl.  Ceyl.  iv.  44) ;  Vem.  Hinernbilla,  Cingh.,  is  a  muoh-branch 
small  tree  of  South  India  and  Ceylon.  A,  MencLSu,  Miq. ;  Fl.  Br.  Ind.  y.  364 ;  Tall 
Bomb.  List  182,  is  a  common  small  tree  of  the  forests  of  the  Western  Ghdts  in  Sou 
India  from  the  Konkan  southwards,  rising  in  the  Nilgiris  to  6000  ft. ;  and  A,  pyt 
folium^  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  362 ;  Bedd.  Fl.  Sylv.  cc. ;  Trimen  Fl.  CeyL  iv.4 
is  a  middle-sized  tree  common  in  the  moist  region  of  Ceylon  up  to  5000  ft. 

Wood  hard,  usually  red,  smooth,  apt  to  split  and  warp.  Por 
small,  numerous.  MeduUary  rays  of  two  classes,  very  fine,  an 
moderately  broad. 

1.  A.  GhSBSembilla,  G^rtn.;  Fl.  Br.  Ind.  y.  357;  Bedd.  Fl.  Syly.  cc.;  Braiic 
For.  Fl.  446 ;  Kurz  For.  Fl.  ii.  358 ;  Talbot  Bomb.  List  182  ;  Trimen  Fl.  Ceyl.  iv.  4 
A.jpubescen8f  Willd.  and  A,  paniculatumt  Boxb.  FL  Ind.  iii.  769,  770.  Vem.  Khu 
jarnhf  limtod,  Beng. ;  Umtodf  Hazaribagh ;  Nunidri,  Uriya ;  Mata  surS^  K61 ;  Puht 
pdarif  Jana-pa-laseru,  pollai,  Tel. ;  Jondri,  Mar. ;  Fyizin,  Burm. ;  Bxiembilla,  Cingl 

A  small  deciduous  tree.     Bark  grey  or  pale  brown,  J  in.  thic 

with  a  few  deciduous  scales.     Wood  red,  with  darker-coloured  hear 

wood,  smooth,  hard,  close-  and  even-grained.    Annual  rings  indi 

tinctly  marked  by  concentric  lines.     Pores  small  and  moderate-size^ 

uniformly  distributed.     Medidlary  rays  of  two  sizes,  few  moderate) 

broad  rays  with  numerous  fine  rays  between  them,  prominent  in  tl 

silver-grain. 

Sub-Himalayan  tract  from  the  Sutlej  eastwards ;  Central,  Southern  and  Weste 
India ;  tidal,  Eng  and  savannah  forests  of  Burma ;  moist  region  of  Ceylon. 
The  leaves  and  fruit  are  eaten. 

n». 
C  1161.    Ahiri  Heserve,  Central  Provinces  (R.  Thompson)      .        .         .46 

B  2246.    Andaman  Islands  (Col.  Ford,  1866) 52 

2.  A.  Bunius,  Spr. ;  Fl.  Br.  Ind.  v.  358 ;  Bedd.  Fl.  Sylv.  cc. ;  Kurz  Por.  FL 
358 ;  Gamble  Darj.  List  70 ;  Talbot  Bomb.  List  182  ;  Trimen  FI.  Ceyl.  iv.  43.  Stila 
Bunius,  Linn. ;  Roxb.  Fl.  Ind.  iii.  758.  Vem.  Himalcheri,  Nep. ;  Kantjer,  Lepch 
Amati,  Mar. ;  Karatualc^kebella,  Cingh. 

A  small  tree.  Bark  greyish-brown.  Wood  red,  hard,  in  appea 
ance  similar  to  that  of -4.  QhceserrvbUla, 

Lower  Himalaya  and  sub-Himalayan  tract  from  Nepal  eastwards  up  to  3000  f 
FardsDath  Hill  in  Behar;   Western  Gbdts  from   the  Konkan  southwards;   Up| 
Tenasserim  ;  moist  region  of  Ceylon. 
The  leaves  and  fruit  are  eaten. 

lbs. 
E  2430.    Chenga  Forest,  Darjeeling  Terai  (Gamble)      ...         .4b 

3.  A.  diandPUm,  Both ;  Fl.  Br.  Ind.  v.  361 ;  Bedd.  Fl.  Sylv.  cci. ;  Brandis  F 
Fl.  447 ;  Kurz  For.  Fl.  ii.  360 ;  Gamble  Daij.  List  70 ;  Talbot  Bomb.  List  18 
Trimen  Fl.  Ceyl.  iv.  44.  Stilago  diandra^  Roxb.  Fl.  Ind.  iii.  759.  Vem.  Am^ 
Kashmir ;  Kdli-khataiy  Dehra  Ddn ;  Amli,  amdri,  sarshoti^gur  viussureya,  ban  must 
reya-j  dhakki,  Hind. ;  Muttu,  Beng. ;  Patimil,  Nep. ;  Kantjer,  Lepcha ;  Nunt'd 
numnunika,  Uriya ;  Matct-ara,  Sonthal ;  Amttta  sag,  Mai  Pahari ;  PeUagumudu^  Te 

Masilr  hauri,  Gondi ;  Ztnbalin,  "B\iTm, 

A  small  deciduous  tree.     Bark  «aioo\Jtv,  ^t^>j  /ymv^t  \i%2^^^&5^^ 
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fibrous.  Wood  pinkish-grey,  hard,  close-grained.  P(yre8  small  and 
very  small,  uniformly  distributed.  Medullary  rays  of  two  sizes, 
moderately  broad  and  very  fine,  wavy.  Annual  rings  marked  by  a 
fine  line. 

Sub-Himalayan  tract  from  the  Jumna  eastwards ;  Central,  Western  and  Southern 
India ;  mixed  forests  all  over  Burma ;  moist  region  of  Ceylon. 

A  common  bush  or  small  tree  in  the  mixed  forests,  also  in  Sdl  forests  and  savanuahs. 
The  bright  green  leaves,  which  turn  red  before  falling,  are  pleasantly  acid  and  edible, 
as  are  the  fruits. 

lbs. 

0  1368.    Gonda,  Gudh  (Wood) 42 

0  1464.    Bahraich,  Oudh 40 

4.  A.  acuminatum.  Wall. ;  PI.  Br.  Ind.  v.  363 ;  Gamble  Darj.  List  70.  Vem. 
Kurnbyung,  tungcher,  Lepcha. 

A  small  tree.  Bark  thin,  brown.  Wood  red,  in  structure  similar 
to  that  of  A,  GhcesembiUa,  but  with  smaller  pores  and  finer  TnedvZlary 
rays, 

Sikkim  Himalaya  up  to  2000  ft. ;  Assam,  Khasia  Hills  and  Sylhet,  ascending  to 
4000  ft. 

Found  in  ravines  and  valleys.    Fruit  edible. 

lbs. 
E  2431.    Chenga  Forest,  Darjeeling  Terai  (Gamble)       ....     62 

21.  BACCAUREA,  Lour. 

Evergreen,  usually  dioecious  trees,  four  species.  B,  parviftora^  Muell.  Arg. ;  Fl.  Br. 
Ind.  V.  368 ;  Kurz  For.  Fl.  ii.  357,  is  a  small  tree  of  Tenasserim  with  an  acid  edible 
fruit ;  and  B,  ftaccida,  MuelL  Arg. ;  PI.  Br.  Ind.  v.  370,  is  also  found  in  Burma. 

1.  B,  eourtallensis,  Muell.  Are. ;  FL  Br.  Ind.  v.  367 ;  Talbot  Bomb.  List  182. 
B,  sapida,  Bedd.  Fl.  Sylv.  t.  280.  Vem.  Koli  kuki,  Kan. ;  MiUta  thuri,mutH  keipu, 
Mai. 

A  moderate-sized  tree.  Wood  white,  moderately  hard.  Pores 
small,  scanty,  often  in  radial  strings.  Medvllary  rays  moderately 
broad,  numerous,  showing  a  neat  silver-grain. 

Forests  of  the  Western  Ghdts  from  N.  Eanara  to  Travancore,  up  to  3000  ft. 
The  fruit  is  edible,  being  pleasantly  acid ;  **  it  generally  hangs  in  great  profusion 
*  from  the  trunks,  the  whole  trunk  appearing  as  a  crimson  mass  "  (Bedd.).    Bourdillon 

gives  W  =  42  lbs.,  P  =  569. 

lbs. 
W  4629.     Travancore  (Bourdillon) 40 

2.  B.  sapida,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  371 ;  Kurz  For.  Fl.  ii.  356 ;  Gamble 
Darj.  List  70.  Pierardia  sapida^  Roxb.  Fl.  Ind.  ii.  254.  Vem.  I/utco^  Hind. ;  Kala 
bogoti,  Nep. ;  Sumbling,  Lepcha ;  Latechu,  Ass. ;  Kanaizu^  Magh  ;  KanazOy  Burm. 

A  moderate-sized  evergreen  tree.  Bark  thin,  grey,  corky.  Wood 
greyish-brown,  soft,  with  trsuisverse  lines  of  loose  tissue  very 
numerous.  Pores  small,  in  short  radial  lines.  Medullary  rays 
moderately  broad  to  broad,  the  distance  between  the  rays  being  from 
one  to  three  times  the  transverse  diameter  of  the  pores. 

Sub-Himalayan  tract  and  lower  hills  of  the  Eastern  Himalaya ;  Assam  and  Sylhet ; 
tropical  forests  and  mobter  hill  forests  of  Chittagong  and  Burma ;  Andaman  Islands : 
often  cultivated. 

This  species  has  a  yellow  fruit,  which  is  found  growing  in  clusters  on  the  trunk 
or  branches  and  is  eaten,  being  acid  and  pleasant,  and  called  "  LtUqua,^^    The  leavea 
are  used  in  Sikkim  and  Assam  in  dyeing.    Brandis,  in  Barms^  LasX.  qI\^^^^^q.^^^ 
gives  W  =  61  lbs. ;   Wallich,  No.  164,  gives  38  \\».  lot  XYl^  ^«A%  >iJaft  «^\\si«^^ 
examined  average  42  lbs. 
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lbs. 

E  1265.    Tezpur,  Assam  (G.  Mann) 42 

B2552.    Burma  (Brandis,  1862) 44 

B  3145 (J,  31469,  Magayee,  Burma 42  and  43 

B  2686,  2720.    Tavoy  (Wallich,  1828) 41 

22.  HYMENOCARDIA,  Wall. ;  E.  punctata.  Wall. ;  Fl.  Br.  Ind.  v.  377  {H, 
Wallichii,  Tul. ;  Kurz  For.  Fl.  ii.  394) ;  Vern.  Yegin,  yegyin,  Burm.,  is  a  deciduous 
shrub  or  small  tree,  common  in  the  swamp  forests  and  along  streams  in  Burma,  and 
having  a  rather  heavy  brown  or  reddish-brown  close-grained  wood. 

Tribe  IV.    OALEABIEJ!. 

23.  GALEARIA,  Zoll.  and  Moritz.  Two  species.  G.  Hel/eri,  Hook.  f. ;  PL  Br. 
Ind.  V.  378  {Q.  WcUlichii,  Kurz  For.  Fl.  ii.  407),  is  an  evergreen  small  tree  or  large 
shrub  of  tropical  forests  in  Burma.  G.  Wallichiif  Br. ;  Fl.  Br.  Ind.  v.  379,  is  a  tree 
of  Tavoy. 

24.  MICRODESMIS,  Planch.  M,  casearice/olia,  Planch. ;  Fl.  Br.  Ind.  v.  380 ; 
Kurz  For.  Fl.  ii.  408,  is  an  evergreen  small  tree  of  Tenasserim. 

26.  PLATYSTIGMA,  Br.  P.  myrtsticeum,  Br. ;  Fl.  Br.  Ind.  v.  381,  is  a  little- 
known  shrub  or  tree  of  Sylhet. 

Tribe  V.    CBOTONEJ!. 
26.  JATROPHA,  Linn. 

Four  indigenous  and  three  introduced  species  of  more  or  less  succulent  soft- wooded 
shrubs.  J.  glanduli/era,  Roxb.  Fl.  Ind.  iii.  688 ;  Fl.  Br.  Ind.  v.  382  ;  Kurz  For.  Fl. 
ii.  403;  Talbot  Bomb.  List  183;  Trimen  Fl.  Ceyl.  iv.  45;  Vern.  Jangli-erandi, 
Mar.,  is  a  glaucous-looking  small  shrub  of  the  Bombay  coast  near  Karwar  and  of  the 
black  cotton  soil  lands  of  the  Deccan.  J.  nana,  Dalz.  and  Gibs. ;  Fl.  Br.  Ind.  v.  382 ; 
Talbot  Bomb.  List  183 ;  Vera.  Kirkundi,  Mar.,  is  a  small  dwarf  shrub  with  3-lobed 
leaves  found  in  dry  stoDy  lands  of  the  N.  Deccan  about  Poena.  J.heterophylloy  Heyne ; 
Fl.  Br.  Ind.  v.  382,  is  a  somewhat  similar  plant  of  dry  stony  lands  in  the  Deccan  and 
Circars.  J,  Wtghtiana,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  383,  is  a  shrub  of  stony  lands  in 
Coimbatore  resembling  J»  CurcaSj  but  with  peltate  leaves. 

Wood  white,  soft,  corky  in  texture.  Pores  small  to  moderate-sized, 
often  subdivided,  very  scanty.    Medullary  rays  fine,  very  numerous. 

1.  J.  gossyplfolla,  Linn. ;  Fl.  Br.  Ind.  v.  383 ;  Trimen  Fl.  Ceyl.  iv.  46.  Vern. 
Addalay,  atalai,  Tam. ;  Nda-amida,  Tel. 

A  shrub  with  thick  stem.     Bark  shining,  rough  with  raised  small 

black  patches.     Wood  very   soft,   corky  in   texture,  white.     Pores 

small,  often  subdivided,  in  scanty  groups.     Medullary  rays  extremely 

fine,  very  numerous. 

Natire  of  Sonth  America;  now  common  in  many  parts  of  India,  especially  near 
the  coast,  very  common  in  Madras. 

The  seeds  give  an  oil  which  is  used  in  native  medicine. 

C  3837.    Goluntra,  Ganjam  (Gamble). 

2.  J.  multiflda,  Linn. ;  Fl.  Br.  Ind.  v.  383 ;  Talbot  Bomb.  List  183.  The  Coral 
Plant.    Vern.  Chinni-erandif  Mar. 

A  tree-like  shrub.  Bark  light  brown,  shining.  Wood  white  or 
greyish-white,  soft,  corky  in  texture.  Pores  moderate-sized,  usually 
subdivided,  very  scanty.  Medullary  rays  extremely  fine,  very 
numerous. 

Native  of  South  America.    Introduced  aud  cu\\.v7^\^  vn.  Indian  gardens. 
The  seeds  are  somewhat  poisonous^  p\icg,BX.vie  «xi^  ^isi^Vk^. 
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lbs. 
0  4925.    Dehra  Ddn  (Gamble) 28 

3.  J.  Coreas,  Linn. ;  FL  Br.  Ind.  v.  383 ;  Roxb.  Fl.  Ind.  iii.  686 ;  Brandis  For. 
Fl.  442 ;  Kurz  For.  Fl.  ii.  403 ;  Gamble  Darj.  List  71 ;  Talbot  Bomb.  List  183 ; 
Trimen  Fl.  Ceyl.  iv.  46.  The  Physic  Nut.  Vern.  Bagberenda,  sa/ed  arand,  Hind., 
Beng. ;  Kadamy  Nep. ;  Verendat  Sonthal ;  Kulefera,  totka  hendiy  K61 ;  Gulancha^  Ass. ; 
Irundi,  jaiphal.  Mar. ;  Kaat-<tmunak,  Tam. ;  Nepalam,  Tel. ;  Maranarulle,  'niaraha- 
ralu,  Kan. ;  Kaak-avenako,  Mai. ;  Thinbau-kyetsu,  Burm. 

A  soft-wooded  evergreen  shrub.  Bark  greenish-white,  smooth, 
peeling  off  in  thin  flakes.  Wood  white,  very  soft  Pores  moderate- 
sized,  scanty;  usually  subdivided.  Medullary  rays  extremely  fine, 
very  numerous. 

Indigenous  in  America,  cultivated  in  most  parts  of  India. 

This  plant  is  much  used  for  hedges  and  planted  near  villages.  It  is  grown  from 
cuttings,  which  strike  very  easily.  The  juice  of  the  leaves  forms  a  lather  like  soap. 
The  seeds  give  an  oil  incorrectly  known  as  **  Groton  Oil,"  which  is  used  for  burning,  in 
medicine  as  a  purgative  and  emetic,  and  as  an  application  in  cutaneous  diseases.  In 
the  Madras  Presidency  the  fruit  is  sometimes  collected  in  the  forests  as  a  "  minor  forest 
product"  and  sold.  The  leaves  are  sometimes  used  to  feed  the  "  JSW"  silkworm  in 
Assam,  when,  in  later  stages,  castor  oil  or  Beteropanax  leaves  are  not  available  (Stack). 

lbs. 

E  2427.    Manjha,  Darjeeling  Terai  (Gamble) 25 

0  4572.    Dehra  Ddn  (Gamble) 20 

27.  TRITAXIS,  Baill.  T.  Beddomet,  Benth. ;  Fl.  Br.  Ind.  v.  384,  is  a  tree  of  the 
forests  at  the  foot  of  the  Tinnevelly  Ghdts. 

28.  ALEURITES,  Forst  A.  moluccana,  Willd. ;  Fl.  Br.  Ind.  v.  384 ;  Bedd.  Fl. 
Sylv.  t.  276 ;  Kurz  For.  Fl.  ii.  377 ;  Talbot  Bomb.  List  183 ;  Trimen  Fl.  Ceyl.  46 
{A,  triloba,  Forst.;  Roxb.  Fl.  Ind.  iii.  629);  the  **Belgaum  Walnut;"  Vern.  Akrod, 
jaiphal.  Mar. ;  Rata-kSkuna,  tel-k^kuna,  Cingh.,  is  a  handsome  tree  indigenous  in  the 
Malay  Archipelago,  whence  it  has  been  introduced  into  India.  It  is  now  found  wild 
in  the  Wynaad  and  in  Ceylon,  and  is  often  cultivated.  As  an  ornamental  tree,  its 
cultivation  is,  as  Beddome  suggests,  to  be  recommended ;  and  it  has  the  further  advan- 
tage of  bearing  nuts  called  '*  Candle-nuts,"  from  the  edible  kernels  of  which  a  useful 
oil  can  be  expressed  and  used  for  illumination  and  as  a  drying  oil  for  paint,  for  which 
purpose  it  has  been  said  to  equal  linseed  oil.  The  wood  is  not  well  known :  in  M. 
S^bert's  "  Notice  sur  les  bois  de  la  Nouvelle  Cal^onie"  the  wood  of  the  Bancoulier  is 
said  to  be  white,  soft,  light  and  of  bad  quality,  with  an  average  weight  of  38  lbs.  per 
cubic  foot.  A,  cordata,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  384,  is  a  handsome  small  tree  with 
large  flowers,  occasionally  seen  in  Indian  gardens. 

29.  CROTON,  Linn. 

About  24  species,  trees,  shrubs  or  climbers,  chiefly  Burmese,  with  a  few  South 
Indian  or  of  the  Eastern  Himalaya,  none  extending  to  the  North-West,  beyond  Oudh. 
Several  of  the  species  are  small,  scarce  and  of  small  importance.  0,  Jou/ra,  Roxb.  FL 
Ind.  iii.  685  ;  Fl.  Br.  Ind.  v.  387 ;  Kurz  For.  Fl.  ii.  373 ;  Vern.  Joufra,  Beng.,  is  a  tree 
of  Assam,  Eastern  Bengal  and  Burma ;  and  C.  Icevi/olius,  Blume ;  Fl.  Br.  Ind.  v.  391, 
is  a  small  tree  of  the  Khasia  Hills,  up  to  4000  ft.  In  Burma,  besides  those  specially 
described,  C.  robustus,  Kurz  For.  FL  ii.  372 ;  Fl.  Br.  Ind.  v.  387,  is  a  small  evergreen 
tree ;  C.  Wallichii,  MuelL  Arg. ;  Fl.  Br.  Ind.  v.  390 ;  Kurz  For.  FL  ii.  373,  is  a 
deciduous  tree  of  the  tropical  forests ;  and  C.  flocculosus,  Kurz  For.  FL  ii.  375;  FL  Br. 
Ind.  V.  394,  is  a  tree  of  the  swamp  forests  of  the  Irrawaddy  delta.  (7.  sttblyrattu,  Kurz 
For.  Fl.  ii.  374 ;  FL  Br.  Ind.  y.  390,  is  a  deciduous  shrub  of  the  coast  forests  of  the 
Andaman  Islands. 

C.  malabaricus,  Bedd.  Fl.  Sylv.  cciv.;  Fl.  Br.  Ind.  v.  386,  is  a  small  tree  of  the 
evergreen  forests  of  the  Western  Gbdts  up  to  4000  ft.,  with  silvery  foliage,  such  aa  «la^ 
possesses  the  shrubby  (7.  retictdatus^  Heyne ;  Fl.  Br.  Ind.'v.  ^^'^  'S«^"^.^\%^l\'  *^v».\ 
Talbot  Bomb.  List  184;  Ven.  Fandwray^  Mar.,  whidi  occ\ii%  Vn  >i)aft  ^axaftx^^^-a.Oo^^ 
extends  north  to  the  Konktai.     C.  Qibsmianm^  ISimmo,  \ft  «^  ^>at^  ^^  ^^  «s«^g^^^ 
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forests  on  the  Ghdts  of  N.  Eandra,  cotnmon  near  the  falls  of  Gairsoppa ;  and  0.  Klotz- 
schianusj  Wight  is  a  shrub  or  small  tree  of  the  dry  evergreen  forests  of  the  Deccan, 
common  at  Ballipalie  in  Cuddapah  and  extending  to  Ceylon.  C,  aromaticus^  Linn.; 
Fl.  Br.  Ind.  v.  388 ;  Bedd.  Fl.  Sylv.  cciv. ;  Talbot  Bomb.  List  184 ;  Trimen  PL  CeyL 
iv.  47 ;  Vern.  WeUkeppetiya^  keppetiya,  Cingh. ;  Teppaddi,  Tam.,  is  an  aromatic  shrub 
or  small  tree  of  the  forests  of  the  western  side  of  South  India  from  the  Konkan  south- 
wards, especially  common  on  the  Bababuden  hills  of  Mysore,  in  the  Wynaad,  and  on 
the  Nil^ri  slopes,  where  it  rises  to  about  5000  ft.    It  also  is  common  in  Ceylon. 

a  Tiglium,  Linn. ;  FL  Br.  Ind.  v.  393 ;  Roxb.  Fl.  Ind.  iiL  682 ;  Kurz  For.  Fl. 
ii.  374 ;  Brandis  For.  Fl.  440 ;  Talbot  Bomb.  List  184 ;  Vern.  Jaipdl,  jamal  gototy  Hind. ; 
KanakOy  Burm.,  is  the  **  Purging  Croton,"  the  plant  which  gives  the  real  Croton  oil  of 
medicine,  used  as  a  powerful  purgative.  It  is  not  indigenous  in  India,  but  is  said  to 
be  naturalized  or  cultivated  almost  throughout  the  coimtry.  I  have,  however,  only 
seen  it  once  or  twice,  and  then  in  gardens.  The  garden  '*  Croton s "  with  variegated 
leaves  belong  to  the  genus  Codiceum. 

Wood  white,  usually  hard,  close-grained.  Pores  moderately  large 
to  large,  -scanty,  often  subdivided.  Medullary  rays  very  fine,  very 
numerous.     Tiunsverse  bars  joining  the  rays  generally  found. 

1.  C.  argyratUS,  Bl. ;  Fl.  Br.  Ind.  V.  385 ;  Kurz  For.  Fl.  ii.  372.  Vern.  Chanoo, 
Burm. ;  Talibdd^  And. 

A  moderate-sized  or  small  evergreen  tree.  Barh  thin,  grey.  Wood 
hard,  cream-coloured,  close-  and  even-grained,  seasons  well.  Pores 
large  and  very  large,  scanty,  circular,  very  prominent  on  a  vertical 
section.  Medullary  rays  extremely  fine,  very  numerous.  Minute 
transverse  bars  crossing  the  cellular  tissue  between  the  rays. 

Martaban,  Tenasserim  and  the  Andaman  Islands. 

This  is  a  fine  wood,  well  worthy  of  notice.  It  is  curious  that  neither  by  Kurz  nor 
in  the  Fl.  Br.  Ind.  is  this  tree  given  as  growing  in  the  Andaman  Islands.     There 

seems  to  be,  however,  no  reason  to  doubt  its  identification. 

lbs. 
B  501,  515.    Andaman  Islands  (Oeneral  Barwell)        .        .        .48  and  46 
Nordlinger's  Sections,  vol.  10  (Tab.  XII.  6). 

2.  C.  SCabiOSUS,  Bedd.  Fl.  Sylv.  t.  283 ;  Fl.  Br.  lud.  v.  386.  Vern.  Yerri 
chilla,  Tel. 

A  small  tree,  often  gregarious.  Bark  J  in.  thick,  dark  brown, 
very  rough  with  many  fissures  and  granulations.  Wood  hard,  yellowish- 
white,  close-grained.  Pores  small,  in  radial  strings.  MedvUary  ixiys 
very  fine,  very  numeroua     Transverse  bars  faint. 

Hills  of  South  Deccan,  especially  on  the  Falkonda  Hills  in  Cuddapah  and  the 
Nallamalai  Hills  in  Kurnool,  at  2-4000  ft. ;  also  in  Travancore. 

A  pretty  and  interesting  tree,  with  silvery  foliage.  It  usually  occurs  on  transition 
rocks. 

D  3868.    Palkonda  Hills,  Cuddapah,  2500  ft.  (Gamhle). 

3.  C.  Oblongifollus,  Koxh.  Fl.  Ind.  iii.  685;  Fl.  Br.  Ind.  v.  386;  Bedd.  Fl. 
Sylv.  cciv. ;  Brandis  For.  Fl.  440 ;  Kurz  For.  Fl.  ii.  373 ;  Gamhle  Darj.  List  71 :  Talbot 
Bomb.  List  184 ;  Trimen  Fl.  Ceyl.  iv.  47.  Vern.  Arjunna,  Oudh ;  Akh,  Nep. ;  Burma, 
parokupi,  Ass. ;  Puter^  Monghyr ;  Gote^  Sonthal ;  Kote,  putol,  Mai  Pahari ;  Maisonda, 
Koderma ;  Kurti,  konya,  kuli,  K61 ;  Putila,  Bhumij ;  Putri,  Khar  war ;  Ounsur,  Mar.; 
Bhutankusamy  Tel. ;  Millakunari,  Tam. ;  Thityin,  Burm. 

A  small  deciduous,  often  gregarious  tree.     Bark  1  in.  thick,  grey 
or  brownish,  inner  bark  red,  coarsely  ttaxou^.    "Wood  yellowish- white, 
moderately  hard.    Pores  modexate-Biiz^^,  o?^tl  «viXi^vsrA&^  ^x  Ss^  ^^sw^ 
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of  3  to  4,  scanty.    Medullary  txnya  fine  and  very  fine,  very  numerous. 
Wavy  concentric  bands  of  loose  pale  tissue. 

Sub-Himalayan  tract  from  Oudh  and  Gorakhpur  eastwards;  Bengal,  Behar,  the 
Sonthal  Parganas,  Chota  Nagpore  and  the  Gircars ;  rare  in  the  Eonkan ;  upper  mixed 
forests  of  Burma  up  to  2000  ft. ;  dry  region  of  Ceylon. 

A  very  common  plant  in  the  forests  of  Oudh,  Behar,  Bengal  and  Chota  Nagpore 
especially,  often  occurring  in  patches  almost  pure,  and  remarkable  for  the  brilliant  red 
colour  of  the  leaves  before  falling.  The  bark,  leaves  and  fruit  are  used  in  native 
medicine.    It  is  frequently  planted  for  ornament. 

C  3458.    Chandwa,  Tori,  Chota  Nagpore  (Gamble). 
B  3201.    Burma  (Brandis,  1862). 

4.  C.  caudatus,  Geisel ;  Fl.  Br.  Ind.  v.  388 ;  Kurz  For.  Fl.  ii.  375 ;  Gamble  Darj. 
List  71 ;  Triraen  Fl.  Ceyl.  iv.  48.  (7.  drupaceus^  Hoxb.  Fl.  Ind.  iii.  683.  Vern.  Nan 
bhantvn,  Beng. ;  Tahchahriky  Lepcha ;   Wtista,  Uriya. 

A  large  straggling  shrub.  Bark  thin,  grey.  Wood  white  or 
yellowish-white,  hard,  close-grained.  Pores  large,  scanty,  sometimes 
subdivided,  prominent  on  a  vertical  section.  MedvZlary  rays  very 
fine  to  extremely  fine,  very  numerous.  Numerous  wavy  bars  of  loose 
tissue  interrupting  the  rays. 

Lower  Himalaya  and  sub-Himalayan  tract  up  to  4000  ft.  from  Nepal  eastwards ; 
Bengal,  Assam,  Burma  and  South  India,  chiefly  on  the  banks  of  streams ;  dry  region 
of  Ceylon. 

Home  says  the  wood  is  used  for  fuel  and  the  leaves  applied  as  poultices  to  sprains.     ' 
In  Orissa,  the  branches  are  used  to  tie  rafters ;  in  the  Sundarbans  for  firewood. 

E  3298.    Sivoke,  Darjeeling  Terai  (Gamble). 

30.  GIVOTIA,  Griff: 

1.  G.  rottleriformis,  GriflF. ;  Fl.  Br.  Ind.  v.  395;  Bedd.  Fl.  Sylv.  t.  285;  Brandis 
For.  Fl.  442 ;  Talbot  Bomb.  List  185 ;  Trimen  Fl.  Ceyl.  50.  Vern.  Vendale,  hutalU, 
huUdiyTAxn.;  Telia  punki,  tella  jpulikif  petiri  puHki,  Tel. 

A  moderate-sized  tree.  Bark  brown,  smooth,  J  in.  thick,  peeling 
off"  in  circular  thick  bosses,  leaving  pits.  Wood  white,  exceedingly- 
light,  very  soft  but  even-grained.  Pores  moderate-sized  to  large,  very 
scanty,  very  prominent  on  a  vertical  section,  often  many  times  sub- 
divided ;  annual  rings  marked  by  a  dark  line.  MedvMary  rays  nume- 
rous, uniform,  fine,  the  distance  between  the  rays  much  less  than  the 
transverse  diameter  of  the  pores.  Occasional  faint  light  bars  joining 
the  rays. 

Dry  districts  of  the  Deccan,  Mysore  and  Carnatic ;  dry  region  of  Ceylon. 

A  conspicuous  tree  on  account  of  its  large  leaves,  densely  white — woolly  beneath. 
Growth  fast,  2  to  6  rings  per  inch,  but  the  annual  rings  are  perhaps  doubtful.  The 
wood  is  used  for  carved  figures,  for  toys,  imitation  fruit  and  other  fancy  articles,  which 
are  lacquered  and  painted ;  in  Mysore  for  theatrical  masks;  also  for  catamarans.    The 

seeds  give  an  oil  which  is  valuable  for  lubricating  fine  machinery. 

lbs. 

D3152.    Cuddapah  (Beddome) 14 

D4141.     Bellary  (Gamble) 20 

31.  TRIGONOSTEMON,  Blume.  Six  species,  evergreen  trees  or  shrubs.  T.  sem* 
perflorens,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  397  (Cluytia  semperflorens,  Roxb.  Fl.  Ind. 
iii.  740),  is  a  small  shrub  of  Assam,  Sylhet  and  Cachar.  T,  longifoUuSy  Baill.,  T,  heit' 
ranthusy  Wight,  and  T.  Icettis,  BaiU. ;  Fl.  Br.  Ind.  v.  396-7 ;  Kurz  For.  Fl.  ii.  406-7, 
are  small  trees  or  shrubs  of  Tenasserlm.  T.  nemoraHs^  Thw. ;  FL  Br.  Ind,  v.  398  '^ 
Bedd.  Fl.  Sylv.  ccxiii. ;  Trimen  Fl.  Ceyl.  iv.  58,  is  a  slender  %hi>i\^  ot  voi^  \.\«»  ^  "Ooft 
hills  of  Tinnevellj,  up  to  3000  ft.,  and  of  Ceylon,  ^YieiQ  «\"6D  Sa  IqxmA,\wX.  ^wsft^ 
^  diplopetalus,  Thw. ;  Trimen  Fl.  Ceyl.  iv.  51,  t.  8^. 
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32.  OSTODES,  Blume. 

Three  species.  0.  zeylanica,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  400 ;  Bedd.  PL  Sylv. 
t  274 ;  Trimen  Fl.  Ceyl.  iv.  62 ;  Vem.  Sotege^  Kan. ;  Walkehuna,  olupettOy  Cingh., 
is  a  large  tree  of  the  forests  of  the  Wynaad,  Anamalai,  Pulney  and  Travanoore  WHa, 
up  to  5000  ft.,  and  the  moist  region  of  Ceylon  up  to  4000  ft.  0.  Helferiy  Muell.  Arg.; 
Fl.  Br.  Ind.  v.  401 ;  Kurz  For.  Fl.  ii.  404,  is  a  tree  of  Upper  Tenasserina,  found  in  the 
plains  round  Moulmein. 

1.  0.  panieulata,  Bl. ;  Fl.  Br.  Ind.  V.  400;  Kurz  For.  Fl.  ii.  404;  Gamble  Daij. 
List  71.     Vem.  Bepari^  mya,  Nep. ;  Palok,  Lepcha. 

A  large  evergreen  tree.  Bark  light  grey.  Wood  white,  soft. 
Pores  scanty,  small  to  large,  subdivided.  Medullary  rays  very  fine, 
uniform,  closely  packed. 

Forests  of  the  Sikkim  Himalaya  at  2-6000  ft.,  Ehasia  Hills ;  Sylhet ;  Hills  of 
Martaban. 

A  handsome  tree.  Growth  moderate,  8  to  9  rings  per  inch  of  radius.  It  ^yes  a 
gum  which  is  used  as  size  in  the  manufacture  of  paper. 

lbs. 

E  3110.    Darjeeling,  6000  ft.  (Gamble)  ...  ...     26 

33.  BLACHIA,'Baill.  Five  species,  shrubs  or  small  trees.  B,  umhellata,  Baill. ;  FL 
Br.  Ind.  v.  402 ;  Trimen  Fl.  Ceyl.  iv.  53  (Codioeum  umhellatum,  Muell.  Arg. ;  Bedd. 
Fl.  Sylv.  ccxiii.) ;  Yem.  Kosatta,  Cingh.,  is  a  shrub  or  small  tree  of  Travancore  and 
the  moist  region  of  Ceylon.  B.  reflexa,  Benth.  and  B,  oailycina,  Benth.  are  shrubB  of 
the  Nilgiris,  the  latter  extending  to  Travanoore.  B,  denudata,  Benth. ;  Fl.  Br.  Ind.  y. 
403 ;  Talbot  Bomb.  List,  185,  is  a  small  tree  of  the  evergreen  forests  of  the  Konkan  and 
N.  Kanara,  common  on  the  Supa  Ghit.  B,  andamanica,  Hook.  f. ;  Fl.  Br.  Ind.  ▼. 
403  (Codiceum  andamanicum,  Kurz  For.  FL  ii.  405),  is  an  evergreen  large  shrub, 
common  in  the  tropical  forests  of  the  Andaman  Islands. 

34.  DIMORPHOCALYX,  Thw. 

Two  species.  D.  glaheHus,  Thw. ;  Fl.  Br.  Ind.  v.  403 ;  Trimen  Fl.  CeyL  iv.  54,  t.  84 ; 
Vem.  Tentukki,  Tam. ;  Weliivenna,  Cingh.,  is  a  small  much-branched  tree  of  South 
India  and  the  dry  region  of  Ceylon. 

1.  D.  Lawianus,  Hook.  f. ;  Fl.  Br.  Ind.  v.  404 ;  Talbot  Bomb.  List  185.  Trigo- 
nostemon  Lawianus,  Muell.  Arg. ;  Bedd.  FL  Sylv.  t.  273. 

A  tree.  Wood  white,  hard,  close-grained.  Pores  small,  very 
scanty.  MedvUary  rays  extremely  fine,  numerous.  Numerous  very 
fine  pale  bars  in  the  tissue  between  the  rays. 

Western  Ghdts  from  the  Konkan  southwards,  up  to  4000  ft.  on  the  AnamaUd  Hills. 

lbs. 

W4714.    Travanoore  (Bourdillon) 59 

35.  AGROSTISTACHYS,  Dalz. 

Three  species,  shrubs  or  small  trees.  A,  indica,  Dalz. ;  FL  Br.  Ind.  v.  406  ;  Bedd. 
Fl.  Sylv.  ccv. ;  Talbot  Bomb.  List  186 ;  Trimen  Fl.  Ceyl.  iv.  55,  is  a  shrub  of  the 
banks  of  streams  in  the  Western  Ghits  from  the  Konkan  southwards  and  of  the  low 
country  of  Ceylon.  A.  Hooheri^  Benth. ;  Fl.  Br.  Ind.  v.  406 ;  Trimen  FL  CeyL  iv. 
55  (Sarcoclinium  Eookeri,  Thw. ;  Bedd.  FL  Sylv.  ccvL) ;  Vem.  Maha-beru^  duja- 
heruj  Cingh.,  is  a  small-sized  tree  of  the  moist  region  of  Ceylon. 

1.  A.  longifolia,  Benth.;   FL  Br.  Ind.  v.  407;  Kurz  For.  FL  ii.  377;    Talbot 
Bomb,  List  186;  Trimen  F I.  CeyL  iv.  56.     Sarcoclinium  longi/oliumy  Wight;  Bedd. 
Fl  Sylv.  ccv.     Vern.  3f ancharei,  Tam. •,  MuXimpalcv,'^tvi.^A\&\  Beru,  Cingh. 

A  smaJl  tree.     Wood  ligYit  \)TO^?m,  modL^x%.\fe\^  V^^.    Pw^%  «ss3«5\. 
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in   radial  strings  between  the  fine  and  very  numerous   indistinct 
medullary  rays. 

Evergreen  forests  of  the  Western  Gh^ts  from  N.  Kanara  southwards  along  streams 
and  up  to  4000  ft. ;  hill  forests  of  Ceylon  at  3-6000  ft. ;  Tenasserim  or  the  Andamans. 

The  stiff  large  hard  leaves  are  used  in  Ceylon  for  roofing  huts,  like  shingles,  and 
are  durable  (Trimen). 

lbs. 

W4551.     Travancore  (Bourdillon) 38 

36.  SUMBAVIA,  Baill.  S.  macrophylla,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  408 ;  Kurz 
For.  Fl.  ii.  376,  is  an  evergreen  tree  common  along  streams  in  Burma. 

37.  CLAOXYLON,  A.  Juss.  Three  species,  shrubs  or  small  trees.  C.  indicum, 
Hassk. ;  Fl.  Br.  Ind.  v.  410,  is  a  large  shrub  or  small  tree  of  S.  India  and  Burma, 
apparently  scarce.  C.  khasianum.  Hook  f.  is  a  shrub  of  Assam,  the  Ehasia  Hills, 
Cachar  and  Sylhet ;  and  C,  oligandrum,  Muell.  Arg.,  a  rare  shrub  of  Ceylon.  There 
are  also  3  shrubby  little-known  species  in  Travancore. 

38.  ACALYPHA,  Linn.  A.fruticosoy  Forsk. ;  Fl.  Br.  Ind.  v.  415 ;  Kurz  For.  Fl.  ii. 
307  {A.  amentacea,  Boxb.  Fl,  Ind.  iii.  676),  is  a  strong-smelling  deciduous  shrub  of 
Soutn  India,  Burma  and  Ceylon. 

39.  ADENOCHLiENA,  BaiU.  Three  species.  A.  indica,  Bedd. ;  Fl.  Br.  Ind.  v. 
418;  Talbot  Bomb.  List  186  {Cephalocrot<m  indicum,  Bedd.  Fl.Sylv.  t.  261),  is  a  large 
tree  of  the  banks  of  streams  in  the  Western  Ghits  from  N.  Kanara  southwards,  up  to 
4000  ft.  A,  silJietiana,  Benth.  is  a  shrub  of  the  Khasia  Hills ;  and  A,  zeylanica,  Thw. ; 
Trimen  Fl.  CeyL  iv.  60,  t.  85,  is  a  shrub  of  the  hills  of  Ceylon. 

40.  C(ELODEPAS,  Hassk.  0.  calycinum,  Bedd.  Fl.  Sylv.  ccvii.  t.  320 ;  Fl.  Br. 
Ind.  V.  419,  is  a  tree  of  the  hills  of  Tinnevelly.    Vern.  Katpira, 

41.  ALCHORNEA,  Swartz.  Two  species.  A.  mollis,  Muell.  Arg. ;  Fl.  Br.  Ind. 
iv.  420  (^Sapium  cordifolium,  Koxb.  Fl.  Ind.  iii.  693),  is  a  small  tree  of  the  Central 
and  Eastern  Himalaya,  Assam  and  the  hills  of  the  N.  Circars.  A,  tiluxfolia,  MuelL  Arg. ; 
Fl.  Br.  Ind.  v.  421 ;  Fl.  Br.  Ind.  v.  421 ;  Kurz  For  Fl.  ii.  386 ;  Gamble  Darj.  List  71 ; 
y  em.  Chota  Kagshi,  Nep.,  is  an  evergreen  shrub  of  the  lower  Darjeeling  Hills  up  to 
5000  ft.,  Assam,  the  Khasia  Hills,  Sylhet  and  Tenasserim  (or  Andaman  Islands), 
found  in  the  undergrowth  of  evergreen  forest. 

42.  PODADENIA,  Thw.  P.  sapida,  Thw. ;  Fl.  Br.  Ind.  v.  423 ;  Trimen  FL 
Ceyl.  iv.  62  (Bottlera  Thwaitesii,  Baill. ;  Bedd.  Fl.  Sylv.  t.  282),  is  a  large  endemic 
scarce  tree  in  Ceylon,  found  in  the  moist  region. 

43.  TREWIA,  Linn. 

Two  species.  T,  polycarpa,  Benth. ;  Fl.  Br.  Ind.  v.  424 ;  Talbot  Bomb.  List  186 
{T.  niidiflora,  Bedd.  Fl.  Sylv.  t.  281,  non  Linn.),  is  a  tree  of  the  Konkan  and  N. 
Kanara  dififering  from  the  true  T,  nudiflora  chiefly  by  having  small  fruit. 

1.  T.  nudiflora,  Linn.;  Fl.  Br.  Ind.  v.  423;  Roxb.  Fl.  Ind.  iii. 837;  Brandis  For. 
Fl.  443;  Kurz  For.  Fl.  ii.  379;  Gamble  Darj.  List  71;  Talbot  Bomb.  List  186; 
Trimen  Fl.  Ceyl.  iv.  61.  Vern.  Tumri,  khamdra^  Kumaon;  Bhillaur,  hhillaura, 
Oudh;  Pitalij  Bang.;  Oarum,  gamari,  kurong,  Nep.;  Tungflam,  Lepcha;  Octra 
iohaddru,  K61 ;  Oamhdr,  Monghyr ;  Monda,  Uriya ;  Pitari,  Mar. ;  Kat  kitmbla,  Kan. ; 
Hruprukban,  Magh  ;  Pamhara  kumbil,  Mai. ;  YehmySk,  Burm. 

A  deciduous  dioecious  tree.  Bark  smooth,  grey.  Wood  white, 
soft,  not  durable.  Pores  moderate-sized,  subdivided  and  often  elon- 
gated, the  transverse  diameter  several  times  greater  than  the  distance 
between  the  closely  packed  uniform,  fine  Tnedtdlary  rays.  Fine, 
ladder-like,  straight  or  oblique  bars  crossing  the  tissue  between  the  rays. 

Sub-Himalayan  tract  from  the  Jumna  eastwards  to  A&^m,\r^\A^C^^  ^H».\  ^^sc^x^^ 
Western  and  Southern  India;  tropical  forests  of  ^C»Vi\UA;ga&^  wi^  '^ixirDaAs  ^tf»x5:fc  V^ 
CejrJon. 
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This  tree  resembles,  as  seyeral  of  its  vernacular  names  indicate,  the  Omelina  arborea^ 
but  the  foliage  is  not  so  grey,  and  the  leayes  are  more  cordate.  The  flowers,  of  coarse, 
at  once  distinguish  it.  It  chiefly  occurs  in  swampy  places  and  along  streams,  and 
fruits  in  great  profusion.  The  wood  is  a  good  one  for  purposes  for  which  a  soft  wood 
is  required,  but,  like  most  of  the  soft  white  woods,  it  has  to  be  cut  up  when  green  and 
seasoned  in  dry  air  if  it  is  to  retain  its  white  colour  and  not  get  discoloured  of  a  muddy 
grey.    It  is  used  for  drums,  and,  according  to  Brandis,  for  agricultural  implementH. 

lbs. 

E2468.    CWcutta  (King) .29 

B    311.    Burma,  1867 28 

44.  COCCOCERAS,  Miq.  C.pUcatum,  Muell.  Arp.;  Fl.  Br.  Ind.  v.  424  {Hymcno- 
cardia  plicata,  Kurz  For.  Fl.  ii.  395);  Yem.  Yegyin,  Burm.,  is  a  deciduous  tree  of  the 
swamp  and  savannah  forests  of  Burma.  Eurz  gives  W  =  35  lbs.,  breaking  weight 
153  to  170  lbs. 

45.  CCBLODISCUS,  BailL  Four  species,  all  small  shrubs,  the  largest  and  most 
important  of  which  seems  to  be  C.  gluhriusculus,  Kurz  For.  Fl.  ii.  393 ;  Fl.  Br.  Ind.  v. 
426,  which  is  common  in  the  upper  mixed  forests  of  Burma,  especially  along  streams. 

46.  MALLOTUS,  Lour. 

This  genus  as  described  in  Fl.  Br.  Ind.  contains  two  subgenera.  1.  Blumeodekdbon 
with  one  species :  M.  Kurzii,  Hook.  f. ;  Fl.  Br.  Ind.  v.  427  (Blumeodendron  Tokbrai, 
Kurz  For.  Fl.  ii.  391),  an  evergreen  tree  of  the  Andaman  Islands  with  broad  thick 
leaves ;  and  2.  Eumallotub  with  29  species,  most  of  which  are  scarce  shrubs  or  small 
trees  of  evergreen  forests,  but  little  known.  Outside  the  species  whose  wood  has  been 
described,  the  most  common  one  is  M.  repanduSy  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  442 ; 
Bedd.  Fl.  Sylv.  ccx. ;  Brandis  For.  Fl.  444 ;  Kurz  For.  Fl.  380 ;  Talbot  Bomb.  LUt 
187 ;  Trimen  Fl.  Ceyl.  iv.  67  {Eotilera  dtcocca,  Roxb.  Fl.  Ind.  iii.  829) ;  Vem.  Akus, 
Hind. ;  Kanda-veltUj  Tel. ;  Ngahlaingho,  Burm.,  which  is  a  large  straggling  or  scandent 
shrub  very  common  in  waste  places  and  hedges  as  well  as  in  the  forests  in  the  Peninsula 
and  in  Assam,  Eastern  Bengal,  Burma  and  Ceylon.  .  M,  khasianvSf  Hook.  f. ;  Fl.  Br. 
Ind.  V.  438,  is  a  small  tree  of  the  Kbasia  Hills. 

In  Burma,  the  chief  species  are :  M,  cochinchinensiSf  Lour. ;  Fl.  Br.  Ind.  y.  430 
{M,  paniciUatvs,  Muell.  Arg. ;  Kurz  For.  Fl.  ii.  383),  an  evergreen  tree  with  whitish 
leaves,  not  uncommon  along  streams  in  the  forests  of  Burma ;  M.  acuminatus,  Muell. 
Arg. ;  Fl.  Br.  Ind.  v.  431 ;  Kurz  For.  Fl.  ii.  383,  an  evergreen  tree  of  Tenasserim  and 
the  Andaman  Islands ;  and  M,  floribundus,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  432,  also  a 
tree  of  Tenasserim. 

M.  stenanthuSf  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  437 ;  Bedd.  Fl.  Sylv.  ccix. ;  Talbot 
Bomb.  List  187,  is  a  small  tree  of  the  evergreen  forests  of  N.  Kanara ;  and  M.  Latvii, 
Muell.  Arg.  is  a  small  tree  of  the  same  forests,  extending,  however,  north  to  the  Kon- 
kan  and  south  to  Malabar.  M,  murtcatus,  Bedd.;  M,  Beddomei,  Hook.  f.  and  if. 
atrovirens,  Muell.  Arg.  are  all  small  trees  of  the  Western  Ghits  in  South  India,  where 
also  is  found  M.  rhamnifoUus,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  440;  Trimen  Fl.  Sylv.  iv. 
66  {M.  micranthus,  Muell.  Arg.  and  M,  zeyJanicm,  Muell.  Arg. ;  Bedd.  Fl.  Sylv.  ccix.) ; 
Vem.  Marai'tium,  Tarn.,  a  small  tree  which  extends  to  the  low  country  of  Ceylon, 
where  it  is  common.    M,  Walkera:,  Hook.  f.  is  also  a  common  small  tree  in  Ceylon. 

Pores  small,  in  radial  lines.  Medullary  rays  fine,  uniform,  closely 
packed.     In  some  species  numerous  faint  transverse  bai*s. 

1.  M.  Roxburghianus,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  428 ;  Kurz  For.  Fl.  ii.  383 ; 
Gamble  Darj.  List  71.  Rottlera  peltata^  Koxb.  Fl.  Ind.  iii.  828.  Vem.  Kamli  mallatat 
phusri  mallataf  Nep. ;  Nim pooteli,  Beng. ;  Sirgullum^  Sylhet. 

A  small  evergreen  tree.  Wood  white,  moderately  hard,  close- 
grained.  Pores  small,  often  in  radial  lines,  uniformly  distributed. 
MeduLlai^y  rays  uniform,  fine,  very  numerous,  equidistant  Faint 
transverse  bars. 

Eastern  Himalaya  from  Sikki^a  oaalwatd^  wi^  >;r^  Va  ?>QQ^  <t.,\a  undergrowth  of 
damp  forests;  Assam,  the  Khasia  HiVls,  ^jWiel^  0\i\\^»^oIi^  wAUax\^^ 
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lb6. 

E  2423.    Chenga  Forest,  Darjeeling  Terai  (Gamble)      .        .        .        .46 

2.  M.  nepalensis,  Muell.  Arg.;  Fl.  Br.  Ind.  v.  362 ;  Gamble  Darj.  List  71.  M. 
oreophilus,  Muell.  Arg.  •  Vern.  Numhungkor,  Lepcha. 

A  small  tree.  Bark  ^  in.  thick,  light  brown,  with  corky  lenticels. 
Wood  white,  soft.  Pores  moderate-sized  and  large,  rather  scanty, 
often  subdivided  or  in  short  radial  lines.  Medullary  rays  very  fine, 
very  numerous,  equidistant. 

Central  and  Eastern  Himalaya,  common  about  Darjeeling  at  5-8000  ft.,  chiefly  in 
second-growth  forests ;  Ehasia  Hills  at  4-5000  ft. 

Manson,  in  *^  Darjeeling  Working  Plan,"  says  the  wood  is  used  for  cooly  huts  and 
fencing,  and  gives  a  light  but  firm  and  good  charcoal. 

E  3397.    The  Park,  Darjeeling,  6500  ft.  (Gamble). 

8.  M.  albUS,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  429 ;  Bedd.  Fl.  Sylv.  ccviii. ;  Brandis 
For.  Fl.  444 ;  Gamble  Darj.  List  71 ;  Talbot  Bomb.  List  187 ;  Trimen  Fl.  Ceyl.  iv.  64. 
Jtf.  tetracoccuSf  Kurz  For.  Fl.  ii.  382.  Rottlera  alba  and  tetracoccaf  Roxb.  Fl.  Ind.  iii. 
829,  826.  Vern.  Marleya,  Sylhet ;  Jogi  mallata,  Nep. ;  Numhong,  Lepcha ;  Bukenda^ 
(^ingh. 

A  small  evergreen  tree.  Bark  thin,  brownish-grey.  Wood  soft, 
white.  Pores  moderate-sized  and  large,  often  subdivided.  MedvUary 
rays  very  fine,  very  numerous,  equidistant. 

Sikkim  Himalaya,  ascending  to  3000  ft. ;  Assam,  Eastern  Bengal  and  Chittagong  ; 
Western  Ghdts,  Mysore  and  Ceylon. 

A  conspicuous  tree,  especially  in  second-growth  forest.  The  leaves  are  covered 
beneath  with  dense  white  tomentum. 

lbs. 

E  2422.    Sivoke,  Darjeeling  Terai  (Gamble) 31 

4.  H.  andamanieus,  Hook.  f. ;  Fl.  Br.  Ind.  v.  439.  M,  muricatus,  Kurz  For. 
Fl.  iL  384.    Vern.  Ouk-mouk,  Burm. 

A  large  evergreen  shrub.  Wood  grey,  moderately  hard.  Pores 
very  small,  often  in  radial  lines.  Medullary  rays  very  fine,  very 
numerous,  equidistant     Numerous  very  fine  transverse  bars. 

Andaman  Islands. 

lbs. 

B  2476.    Andaman  Islands  (Kurz,  1874) 57 

6.  M.  philippinensis,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  442 ;  Bedd.  Fl.  Sylv.  t.  289 ; 
Brandis  For.  Fl.  444 ;  Kurz  For.  Fl.  ii.  381 ;  Gamble  Darj.  List  71 ;  Talbot  Bomb. 
List  187  ;  Trimen  Fl.  Ceyl.  iv.  68.  Rottlera  tinctoria,  Roxb.  Fl.  Ind.  iii.  827.  Vern. 
Kamelaj  hamal,  kamhal,  kumila,  Pb. ;  Kamila^  kaimlar,  Kashmir;  JRiien,  riuna^ 
roinaf  roli,  Kumaon ;  Baini,  Dehra  Ddn  ;  Kamhel,  Jaunsar ;  Rauni^  Gfarbwal ;  Rohni, 
Oudb ;  Reoni,  Banda ;  Rauni,  roriy  C.  P. ;  Piinag,  tung,  kishur,  Beng. ;  Sinduria, 
Nep.;  Pwroa,  ^uA:Za, Lepcha ;  BaraihuriySimlurpongfMechi;  Chinderpang^  machtwan, 
Odro ;  Oangai,  puddum,  Ass. ;  Kumala,  sinduri,  sundragundi,  Uriya ;  Rorct  Sonthal ; 
Dorosindra,  M^  Pahari ;  Fondika,  Koya ;  Sendri,  Kurku ;  Senduria,  Merwara ;  RolU^ 
Jeypore ;  (?an,  kxiku^  Berar ;  KapH,  kapila,  Tam. ;  Kumkuma,  vassuntagunda,  chendra, 
sinduri,  adiviguhatadu,  pachichettUf  Tel. ;  Koku,  Gondi ;  Kurku,  corunga-manj'e,  saru- 
akasari,  hmkumay  hidicheUu^  Kan.;  Shendri,  roem,  kapila,  Mar.;  Fonnagam,  Mai.; 
Hamparila,  Cingh. ;  Tawthidin,  Burm. 

A  small  tree  with  usually  buttressed  trunk.  Bark  \  in.  thick, 
grey,  inner  substance  red,  marked  by  irregular  cracka  Wood  smooth, 
grey  to  light  red,  hard,  close-grained,  no  heartwood.  Annual  rings 
indistinct.  Pores  small,  uniformly  distributed,  scanty,  often  sub- 
divided. Medullary  rays  uniform,  very  fine,  very  numerous^  ea^« 
distant,  the  distance  between  them  less  ihan  \Xi^  dcia.TCL^\fex  ^1  '^'^ 
pares.    Faint  indications  of  transverse  bars. 


(j20  A  MANUAL  OF   INDIAN  TIMBERS 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Indus  eastwards,  rising  to 
4500  ft. ;  Bengal ;  Central,  Western  and  Southern  India ;  Burma  and  the  Andaman 
Islands;  Ceylon. 

One  of  the  most  universally  distributed  and  most  common  of  Indian  forest  trees.  It 
is  sometimes  more  or  less  gregarious,  but  more  usually  mixed  with  other  species,  both 
in  the  forests  and  in  open  scrub  lands.  In  coppice  woods  it  is  a  useful  species,  as  it 
reproduces  very  well.  The  wood  is  of  little  yalue  as  timber,  but  is  a  useful  fueL  The 
bark  is  occasionally  used  in  tanning,  but  the  chief  product  is  the  '*  Elamela  '*  powder, 
which  is  a  dye  given  by  the  red  glands  on  the  surface  of  the  capsule.  This  powder 
is  collected  either  dry  by  shaking  the  capsules  in  a  bag,  or  wet  by  stirring  them  in 
water  and  collecting  the  sediment  in  cakes.  The  dye  is  used  chiefly  for  dyeing  silks 
a  bright  orange  or  flame  colour.  It  is  available  in  considerable  quantities,  but  the 
cost  of  collection  is  considerable,  so  that  it  is  not  able  properly  to  compete  with  mineral 
dyes  of  the  same  colour.  The  powder  is  also  used  in  medicine.  Bourdillon  gives  for 
the  wood  W  =  44  lbs.,  P  =  631 ;  the  average  of  specimens  examined  comes  to  47  lbs. 
The  leaves  are  not  eaten  by  goats  (Gleadow).  The  young  leaves  are  damaged  by  a 
Scarabaeid  beetle,  Serica  Alcocki,  Brensk.,  in  the  Dehra  Ddn  ("  Ind.  Mus.  Notes,"  iv. 

217). 

Ibi. 

P    109.    Sutlej  Valley,  3000  ft 50 

0  4822.    lliano  Forest,  Dehra  Diin  (Gleadow) 43 

C1178.    Ahiri  Reserve,  C.P.  (R.  Thompson) 43 

E    599.    Bamunpokri,  Darjeeling  Terai  (Manson) 61 

E2421.  „  „  „      (Gamble) 49 

47.  CLEIDION,  Blume. 

Two  species.  C,  nitidum,  Thw.  ex.  Kurz  For.  Fl.  ii.  391 ;  Fl.  Br.  Ind.  v.  444,  \b 
a  small  evergreen  tree  of  the  Andaman  Islands  and  Ceylon. 

1.  C.  javanicum,  Blume ;  Fl.  Br.  Ind.  v.  444 ;  Bedd.  FL  Sylv.  t.  272  ;  Kurz  For. 
FJ.  ii.  390;  Gamble  Darj.  List  71 ;  Talbot  Bomb.  List  188 ;  Trimen  Fl.  Ceyl.  iv.  69. 
Vem.  PaZap,  Lepcha ;  OA^wrw,  Cingh. 

An  evergreen  tree.  Bark  pale  yellowish-grey,  smootL  Wood 
greyish-white,  soft.  Pores  moderate-sized,  scanty.  MediMairy  rays 
moderately  broad,  very  indistinct. 

Sikkim  Himalaya,  lower  hills,  up  to  4000  ft.;  Assam  and  the  Khasia  Hills; 
Chittagong,  Burma  and  the  Andaman  Islands ;  evergreen  forests  of  the  Western  Ghits 

from  the  Konkan  southwards ;  moist  region  of  Ceylon. 

lbs. 
W4718.    Travancore  (Bourdillon) 34 

48.  MACARANGA,  Thouars. 

Ten  species,  trees  or  shrubs,  usually  with  large  peltate  leaves,  and  generally  found 
in  forest  clearances  and  on  old  cultivated  lands.  One-half  of  the  species  are  Himalayan, 
the  other  half  South  Indian  or  Burmese  or  of  the  Andaman  Islands  or  Ceylon.  M, 
gmelinae/oUa,  King ;  Fl.  Br.  Ind.  v.  445,  is  a  small  tree  of  the  Sikkim  Himalaya,  found 
near  Eurseong ;  and  M.  Oamblei,  Hook.  f.  a  small  scarce  tree  of  the  Duika  Jhar 
forest  in  the  Darjeeling  Terai.  M.  Tanarius,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  447 ;  Kurz 
For.  Fl.  ii.  388  (Bicinus  Mappa,  Roxb.  Fl.  Ind.  iii.  690),  is  a  small  tree  of  the  tropical 
forests  of  the  Andaman  Islands.  M,  Brandisti,  King ;  Fl.  Br.  Ind.  v.  453,  is  a  tree 
found  on  Moolyet  Hill  in  Tenasserim  at  2-6000  ft.  M,  digyna^  Muell.  Arg. ;  FL  Br. 
Ind.  V.  453;  Bedd.  Fl.  Sylv.  ccxi.;  Trimen  Fl.  Ceyl.  iv.  71 ;  Vern.  Ota^gal-ota,  Cingh., 
is  a  small  tree  of  Ceylon.    Beddome  speaks  of  it  as  "  very  common,"  Trimen  as  **rare." 

After  a  good  deal  of  difficulty,  I  believe  I  have  now  succeeded  in  correctly  identify- 
ing the  Sikkim  species,  which  were  certainly  wrongly  given  in  Ed.  1. 

Wood  soft,  spongy.  Pores  moderate-sized  to  large,  Med/uUary 
rays  uniform,  very  fine,  closely  packed. 

L  M.  pustulata.  King;  F\.  "Br.  Ixi^.  v.  ^^^.   Nwi,  ;ftiaX\ala^  ^^^.%  NumrOy 
Lepcba. 
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A  small  tree,  often  gregarious.  Bark  grey,  smooth.  Wood  soft, 
greyish-red.  Pores  moderate-sized  to  large,  oval,  elongated  and  sub- 
divided.   Medullary  rays  faint,  uniform,  very  fine,  very  numerous. 

Himalaya,  from  Kumaon  at  4-5000  ft.,  to  the  Sikkim  Hills  at  3-6000  ft.,  chiefly 
on  old  clearings. 

This  is  probably  the  most  common  of  the  '^Mallata"  trees  so  conspicuous  on 
clearings  in  the  Darjeeling  Hills.  It  is  recognized  at  once  by  the  leaves  not  being 
peltate  and  by  the  glands  on  the  rather  large  capsules.  The  growth  is  very  fast ;  in 
10  years  the  tree  can  reach  a  height  of  40  ft.,  with  a  girth  of  3  ft.,  and  2  rings  per 
inch  of  radius  are  not  uncommon.  This  tree  and  its  allies  are  valuable  as  paving  the 
way  for  more  useful  species  and  as  acting  as  nurses  to  such  trees  as  walnut,  toon 
and  chestnut.  They  die  early,  however,  and  as  the  wood  easily  decays,  they  soon 
disappear.  The  wood  serves  very  well  for  temporary  huts,  fencing  and  similar  purposes, 
that  of  the  larger  trees  might  serve  for  tea-boxes.    It  gives  a  fair  charcoal. 

lbs. 

E2425.    Tukdah  Forest,  Darjeeling,  5000  ft.  (Gamble) .        ...    29 

2.  M.  dentieulata,  Muell.  Arg. ;  Fl.  Br.  Ind.  v.  446 ;  Kurz  For.  Fl.  ii.  387. 
Yem.  DagdahtU  Mechi ;  Lai  mallata,  Nep. ;  Laikezati,  Mechi ;  Boura,  Bang. ;  Modala, 
Ass. ;  Chakro,  Garo ;  Buma,  Chittagong ;  Fatvaing,  Magh ;  Taungpettmin,  ytvetwun, 
Burm. 

A  small  evergreen  tree.  Bark  grey,  thin,  smootL  Wood  greyish- 
red,  moderately  hard,  in  structure  similar  to  that  of  M,  pustulata. 

Sikkim  Himalaya  at  1-5000  ft. ;  Assam  and  Ehasia  Hills  up  to  3000  ft. ;  Chittagong 
to  Tenasserim. 

The  remarks  made  under  M,  pustulata  apply  also  to  this  species,  which  is,  however, 
less  common  and  is  found  at  lower  levels.  The  growth  is  very  fast.  It  gives  a  red 
resin. 

lbs. 

E  2424.     Cbunbati,  Darjeeling,  2000  ft.  (Gamble) 33 

B2475.     Andaman  Islands  (Kurz,  1874) — 

8.  M.  indica,  Wight ;  Fl.  Br.  Ind.  v.  446 ;  Bedd.  Fl.  Sylv.  ccxi. ;  Kurz  For.  Fl. 
ii.  387 ;  Talbot  Bomb.  List  188  ;  Trimen  Fl.  Ceyl.  iv.  70.    Vern.  Jogi  inallata,  Nep. ; 
Vatta  thamareif  Tam. 

A  small  tree,  often  gregarious.  Bark  grey,  smooth.  Wood 
greyish-red,  soft,  in  structure  similar  to  that  of  M.  pustulata. 

Lower  Himalaya  from  the  Jumna  (Malkot  Hills,  Dehra  Diin)  eastwards  at  3-6000 
ft. ;  Assam  and  Khasia  Hills  at  2-4000  ft. ;  Andaman  Islands ;  hill  ranges  of  S.  India, 
from  Cuddapah  southwards,  up  to  5000  ft. ;  Ceylon,  up  to  4000  ft. 

A  very  noticeable  and  handsome  but  short-lived  tree  of  quick  growth  (3  rings  per 
inch  of  radius  in  specimen).  The  wpod  is  used  for  similar  purposes  to  that  of  M, 
pustulata, 

"^  Ibfl. 

E  2426.    Pugraingbong,  Darjeeling,  5000  ft.  (Gamble)  ....    22 

4.  M.  Roxburghii,  Wight;  Fl.  Br.  Ind.  v.  448;  Talbot  Bomb.  List  188.  M. 
tomentosa,  Wi^ht;  Bedd.  Fl.  Sylv.  t.  287;  Trimen  Fl.  Ceyl.  70.  Vern.  Vattakanni, 
Tam. ;  Chenthakanni,  Mysore  ;  Upligi,  upalkai,  upranti,  kanchupranti^  Kan. ;  Chanda, 
Mar. ;  Fulichinsaku,-  Reddi ;  Feemooha,  Kader ;  Kenda,  pat-kenda,  Cingh. 

A  small  resinous  tree.  Wood  reddish-brown,  soft.  Pores  large, 
often  oval  and  subdivided  into  2  or  3,  scanty,  prominent  on  a  radial 
section.  Medullonry  rays  very  fine,  very  numerous,  giving  a  fair 
silver-grain. 

Hills  of  S.  India,  on  both  sides,  common  equally  in  the  Circar  mountains  and  in 
the  Western  Gbdts,  from  the  plains  up  to  3000  ft. 

Like  the  Sikkim  species,  this  also  comes  up  in  old  clearings  and  is  very  fast  in 
growth.    Beddome  says  it  is  used  by  planters  to  shade  coffee.    The  wood  is  of  UtA.\&  ^x 
no  value;  Bourdillon  gives  W  =  27,  P  =  403  lbs.    The  gam  \a  \xae^  Va.  \Sk»^\Ov\>kft  «Rk.^ 
for  taking  impresaioDS, 
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llM. 

W4589.    Travancore  (Bourdillon) 26 

Nos.  63  and  68  Ceylon  Collection,  new  (Mendis),  are  both  called  M,  tomentosa ;  one 
is  an  orange-coloored  wood,  the  other  a  brown,  and  neither  seems  correct.  No.  105  of 
the  same  collection  is  called  Ota  {MaMotus  fuscescens).  Now  Trimen  giyes  Oia  as  the 
Yemacular  name  of  Macaranga  digyna.  The  wood  is  a  soft  white  one,  and  may  belong 
to  that  species,  but  it  is  doubtful. 

49.  HOMONOIA,  Lour. 

Two  species.  E,  retusa,  Muell.  Aror, ;  Fl.  Br.  Ind.  v.  456 ;  Bedd.  Fl.  Sylv.  ocxii.; 
Brandis  For.  Fi.445 ;  Talbot  Bomb.  Liet  189,  is  a  small  shrub  of  river-beds  in  S.  India, 
from  the  Konkan  and  Circars  southwards. 

1.  H.  riparia.  Lour. ;  Fl.  Br.  Ind.  v.  455 ;  Bedd.  Fl.  Sylv.  ccxii. ;  Brandis  For. 
Fl.  445 ;  Kurz  For.  Fl.  ii.  401 ;  Gamble  Darj.  List  72 ;  Talbot  Bomb.  List  188 ; 
Trimen  Fl.  Ceyl.  iv.  72.  Adelia  neriifolia,  Koxb.  Fl.  Ind.  iii.  849.  Vem.  Kanddgar, 
Kumaon ;  Khcla  ruts,  Nep. ;  Mongthel,  Lepcha ;  Taniki,  Tel. ;  Sandeh,  CK)mii ; 
Jdjambu,  Eurku ;  Faktda,  Reddi ;  Kat-allari,  Mai. ;  Momaka,  yetagyif  Burm. 

An  evergreen  shrub.  Bark  brown.  Wood  grey  or  greyish-brown, 
moderately  nard,  close-grained.  Pores  scanty,  moderately  large^  often 
subdivided.  MeduUa/ry  rays  of  two  classes:  few  moderately  broad 
and  short  and  numerous  long  fine  rays,  which,  on  a  thin  section,  appear 
as  a  succession  of  small  black  cells. 

Kooky  and  stony  river-beds,  throughout  India  except  in  the  north-west ;  Burma 
and  Ceylon. 

lbs. 

E  3303.     Sivoke,  Darjeeling  Terai  (Gamble) 40 

50.  LASIOCOCCA,  Hook.  f. 

1.  L.  symphylliSBfolia,  Hook.  f. ;  Fl.  Br.  Ind.  v.  456 ;  Gamble  Darj.  List  72. 
Vem.  Bajadantij  Nep.;  Ching^  Lepcha. 

A  moderate-sized  evergreen  tree.  Bark  very  thin,  white  or  light 
grey,  peels  oflF  in  thin  flakes.  Wood  yellowish-white,  hard,  smooth, 
close-grained.  Annual  rings  indistinct.  Pores  very  small,  numerous, 
uniformly  distributed,  sometimes  in  short  radial  lines.  MedvUa/ry  rays 
very  fine,  very  numerous.     Occasional  very  faint  transverse  bars. 

Damp  forests  of  the  lower  Darjeeling  Hills. 

Growth  slow,  about  10  rings  per  inch  of  radius.  The  section  of  the  stem  is  very 
irregular,  presenting  deep  sinuosities.  The  wood  is  hard  and  tough,  and  is  used  for 
pun  ting-poles  by  the  Tista  boatmen.  It  is  recommended  for  trial  as  a  substitute  for 
boxwood. 

llw. 
E  496.  Ehookloong  Forest,  Darjeeling  (Manson)  ....  54 
E  2429.    Tista  Valley,  near  Sivoke,  Darjeeling  (Gamble)       ...     59 

51.  RICINUS,  Linn. 

1.  R.  communis,  Linn. ;  Fl.  Br.  Ind.  v.  457 ;  Roxb.  Fl.  Ind.  iii.  689 ;  Brandis 
For.  Fl.  445 ;  Kurz  For.  Fl.  ii.  400 ;  Gamble  Darj.  List  73 ;  Talbot  Bomb.  List  189 ; 
Trimen  Fl.  Ceyl.  iv.  72.  The  Castor  Oil  Plant  or  Palma  Christi.  Vem.  Rand,  arandj 
arendiy  ind,  Hind. ;  Aneru,  Chenab ;  Hamauli,  Salt  Range ;  Ind-rendi,  Kumaon ; 
Over,  Nep.;  Baklop,  Lepcha;  Irandi,  Berar;  Tirki,  Guz. ;  Sittamunuk,  Tam. ; 
Amadum,  amudapu,  amdi,  sittamindi,  Tel. ;  Nerinda,  Gondi ;  Earalu,  Kan. ;  Kyetsu, 
Burm. ;  Endaru,  Cingh. 

A   large   shrub  or  small   tree.    Bark  thin,  light  greyish-brown. 

Wood  white,  soft,  light,  witli  larg^  ceutwl  pith  and  occasionally  an 

irregular  brown  heartwood.     Pores  TCLO^eT^X^-^YL^^,^^»5x\.'^,\ffi^i^T\s^^^ 
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distributed,  often  subdivided.    MeduUary  rays  numerous,  of  twa 
classes,  fine  and  moderately  broad,  bent  round  the  pores,  rather  short. 

Probably  indigenous  in  Africa  and  Arabia :  caltivated  throughout  India  and  often 
found  run  wild. 

It  is  cultivated  for  the  well-known  oil  which  is  expressed  from  its  seeds  and  which 
is  so  largely  used  for  burning,  for  lubricating  machinery  and  in  medicine.  In  Assam 
and  adjoining  regions  it  is  cultivated  for  its  leaves  which  are  the  food  of  the  Eri  silk- 
worm {Attacus  ricinif  Boisd.).  The  silk  is  strong  and  durable,  and  is  in  regular  use 
among  Assamese  and  Mechis  for  making  their  wearing  apparel,  and  a  considerable 
trade  is  done  in  cocoons  with  Calcutta  and  England  (see  Watt  Diet.  Econ.  Products ; 
"  Ind.  Mus.  Notes,"  vol.  i.  163 ;  "  Agric.  Ledger,"  19  (1894),  and  other  works). 

E  3277.    Naltanpara,  Western  Dilars  (Gamble). 
Hough's  American  Woods,  No.  189,  vol.  viii. 

52.  GELONIUM,  Roxb. 

Three  species.  O.  lanceolatum^  Willd.;  Fl.  Br.  Ind.  v.  459;  Roxb.  FL  Ind.  iii. 
831 ;  Bedd.  Fl.  Sylv.  ccxiv. ;  Trimen  Fl.  Ceyl.  iv.  73 ;  Vern.  Buragada,  Tel. ;  Kakkai- 
palaiy  vartttula,  potpottai,  Tam.,  is  a  small  evergreen  tree  of  the  hills  and  dry  evergreen 
forests  on  the  eastern  side  of  the  Peninsula,  reaching  the  West  Coast  in  Cochin  and 
Travancore,  and  extending  to  Ceylon.  O,  bifarium,  Roxb.  Fl.  Ind.  iii.  830 ;  Fl.  Br.  Ind» 
V.  459 ;  Eurz  For.  Fl.  ii.  410,  is  a  small  evergreen  tree  of  the  bamboo  jungles  on 
Middle  Andaman  Island. 

1.  G.  multiflorum,  A.  Juss.;  Fl.  Br.  Ind.  v.  459;  Kurz  For.  Fl.  ii.  409.     G, 
fascictUatumy  Roxb.  Fl.  Ind.  iii.  862.    Vern.  Kakra^  Uriya ;  Sethanbaya,  Burm. 

An  evergreen  tree.  Bark  J  in.  thick,  granular,  outside  greyish- 
white  with  longitudinal  streaks.  Wood  hard,  smooth,  close-  and 
even-grained,  yellowish-white,  with  a  waxy  smell.  Pores  moderate- 
sized,  very  scanty,  usually  subdivided  or  in  short  radial  strings. 
MedvZlary  rays  very  fine,  very  numerous,  joined  by  minute,  faints 
light-coloured  bars. 

Bengal,  Orissa  and  the  N.  Circars ;  Chittasong  and  Burma. 

A  pretty  tree,  sometimes  cultivated  in  gardens.  Growth  moderate,  6  rings  per  inch 
of  radius. 

lbs. 

C  3548.    Khurdha  Forests,  Orissa  (Gamble) — 

C  3828.    Surada  Forests,  Ganjam         „ 47 

53.  CHiETOCARPUS,  Thw. 

Three  species.  C.  coriaceus,  Thw. ;  Fl.  Br.  Ind.  v.  461 ;  Bedd.  Fl.  Sylv.  ccxiv. ; 
Trimen  Fl.  Ceyl.  iv.  75.;  Vern.  Hedoka^  hedavxika,  Cingh.,  is  a  moderate-sized  tree  of 
the  moist  region  of  Ceylon ;  where  also,  but  more  scarce,  is  found  C,  pvhescens,  Hook.  f. 

1.  C.  castanocarpus,  Thw.;  Fl.  Br.  Ind.  v.  460;  Bedd.  Fl.  Sylv.  t.  284;  Kurz 
For.  Fl.  ii.  409.    Vern.  Bulkokray  Beng. ;  ffSdoka,  hedatvaka,  Cingh. 

A  moderate-sized  tree.  Wood  light  red,  moderately  hard,  close- 
grained.  Pores  small,  scanty,  in  short  radial  lines.  Medullary  ray» 
very  fine,  very  numerous.  Narrow  wavy  concentric  bands  fairly 
regular  and  prominent. 

Khasia  Hills,  Eastern  Bengal,  Burma,  Andaman  Islands  and  Ceylon. 

The  wood  is  said  to  be  used  in  Ceylon  for  building. 

lbs. 
No.  34,  Ceylon  Collection,  old  (C.  pungens) ;  No.  46,  new       .        .        .     58 

54.  BALIOSPERMUM,  Blume.    Five  species,  three  of  which  are  amall  %JKt>a3c5i^  ^\ 
Assam  and  the  Khasia  Hills.    B,  corymbiferum^  Hook,  f . ;  ¥\.  "Rt .  lii^.  '^ .  ^^^^  \  ^  ^^'^• 
Pos^mttff,  Lepcba,  ia  a  shrub  of  Eastern  Nepal  and  SVkkm  «i.t  V-^W:^  ix^    '^X^^  ^^"^ 
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common  species  is  B.  axillare,  Blume ;  Fl.  Br.  Ind.  v.  461.  (B,  montanum,  MuelL 
Arg. ;  Kurz  For.  Fl.  ii.  410,  Croton  polyandrus,  Roxb.  Fl.  Ind.  iii.  682),  a  stout 
Bubherbaceous  leafy  shrub  common  in  most  parts  of  India  and  Burma,  often  on  road- 
sides, or  in  savannah  forests. 

55.  CNESMONE,  Blume.  C.  javanica,  Blume ;  Fl.  Br.  Ind.  v.  466 ;  Kurz  For.  Fl. 
ii.  399,  is  an  evergreen  large  climbing  shrub  of  tropical  forests  near  Rangoon,  extending 
northwards  to  Bengal,  Sylhet  and  the  Khasia  Hills. 

Tribe  VI.    HIPPOMANEiE. 
56.  SAPIUM,  P.  Br. 

Six  species,  one  of  which  is  an  introduced  tree.  S,  eugenicefolium^  Ham. ;  FL  Br. 
Ind.  V.  470,  is  a  g:labrous  tree  of  the  Central  and  Eastern  Himalaya,  from  Kumaon 
3-4000  ft.  to  Sikkim,  Assam  and  the  Khasia  Hills ;  while  S.  virgatum,  Benth.  is  a 
scarce  tree  found  near  Moulmein. 

Wood  soft,  spongy.  Pores  moderate-sized  to  large,  scanty. 
MediMary  rays  very  tine,  uniform,  closely  packed.  Faint  concentric 
lines. 

1.  S.  baceatum,  Roxb.  Fl.  Ind.  iii.  694 ;  Fl.  Br.  Ind.  v.  470 ;  Gamble  Darj.  List 
73.  EoDcoecaria  haccata,  Muell.  Arg:. ;  Brandis  For.  Fl.  441.  Carurnhium  baceatum^ 
Kurz  For.  Fl.  ii.  412.  Vem.  Pudlikat^  lal  kainjalf  Nep. ;  Adamsali,  larrna.  Ass. ; 
Billa,  Sylhet ;  Lelun,  Burm. 

A  large  deciduous  tree.  Wood  grey,  soft.  Pores  moderate-sized 
and  large,  often  subdivided.  MedvUary  rays  very  fine,  regular, 
closely-packed. 

Sikkim  Himalaya,  in  the  lower  hills  and  Terai ;  Assam,  Khasia  Hills  and  Sylhet ; 
Chittagong  and  Burma. 

A  fine  tree,  especially  handsome  when  in  young  leaf,  when  the  leaves  are  of  an 
orange-red  colour.  Roxburgh  writes  of  it  as  a  "  useful  timber  tree,"  but  Kurz  evidently 
thinks  the  wood  of  poor  quality.  The  specimens  are  believed  to  be  accurately  identified, 
but  this  is  not  qaite  certain. 

lbs. 
E  3340.     Assam — 

E  1962.    Chittagong  (Chester) 28 

2.  S.  sebiferum,  Roxb.  Fl.  Ind.  iii.  693;  Fl.  Br.  Ind.  v.  470;  Gamble  Darj.  List 
73 ;  Talbot  Bomb.  List  189.  Eocccecaria  sebifera,  Muell.  Arg. ;  Brandis  For.  Fi.  441. 
Carumbium  sebiferum,  Kurz  For.  Fl.  ii.  412.  The  Chinese  Tallow  tree.  Vern.  Mom- 
china,  Beng. ;   Tdr-charvi,  Dehra  Diin. 

A  moderate-sized  deciduous  tree.  Bark  grey,  with  shallow, 
vertical  cracks.  Wood  white,  moderately  hard.  Pores  small  to 
large,  often  subdivided.  MediMary  rays  very  fine,  very  numerous, 
the  distance  between  the  rays  less  than  the  transverse  diameter  of 
the  pores.     Numerous  very  fine,  wavy  oblique  bars  across  the  rays. 

Indigenous  and  cultivated  in  China  and  Japan.  Introduced  and  cultivated 
throughout  Northern  India. 

Growth  rather  fast,  6  rings  per  inch  of  radius.  The  white  wax  round  the  seeds 
gives  the  Chinese  tallow,  which  is  separated  by  boiling  in  water,  and  is  used  in  China 
and  Japan  for  candles.  Roxburgh  says  it  is  bad  for  burning,  that  it  only  remains  firm 
at  a  cool  temperature,  and  that  it  easily  becomes  rancid.  It  melts  at  104°  F.  The 
seeds  give  an  oil,  and  the  leaves  a  black  dye.  It  is  a  handsome  tree,  somewhat  like 
Sissii  in  foliage,  and  often  planted  for  ornament,  the  leaves  turning  orange  or  scarlet 
before  faliing.  Experiments  have  been  made  by  Babu  Birbal  at  Dehra  Ddn,  and  the 
wax  was  extracted  and  made  into  cakes,\>\xt.  \^<&  '^tQK2»e&^^re&  tedious  and  the  results  not 
verjr  saUafactorj^  so  that  the  cu\t\ire  ol  t]ii«  ti^  loi  ^^no.  \&  hqX.  xnc^xcLTsi^sck^^    The 
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tree  is  very  easily  grown ;  it  will  reproduce  from  cuttings,  and  gives  both  coppice 
shoots  and  root  suckers. 

The  tree  is  often  defoliated  in  Dehra  Ddn  by  the  lava  of  the  moth  Opkiusa  Melicerte, 
Drury. 

lbs. 

0  3114.    Dehra  Diin  (Col.  Bailey) 32 

Nordlinger's  Sections,  vol.  8. 

3.  S.  indicum,  Willd. ;  FL  Br.  Ind.  v.  471 ;  Roxb.  Fl.  Ind.  iii.  692 ;  Talbot  Bomb. 
List  189 ;  Trimen  Fl.  Ceyl.  iv.  75.  JSxccecaria  indioa,  Muell.  Arg. ;  Bedd.  Fl.  Sylv. 
ccxv. ;  Brandis  For.  Fl.  441 ;  Kurz  For.  Fl.  ii.  413.  Vem.  ffuruay  hatiU,  Beng. ; 
Huma,  Mar. ;  Kiri-makulu,  Cingh. 

A  small  evergreen  tree.  Ba/rk  smooth,  grey.  Wood  soft,  white, 
with  small  brown  heartwood.  Pores  moderate-sized  and  large,  oval, 
often  subdivided.  Medullary  rays  equally  distributed,  very  fine, 
closely  packed.  The  transverse  diameter  of  the  pores  is  greater  than 
the  distance  between  the  rays. 

Sundarbans  and  tidal  forests  of  Tenasserim,  the  South  Konkan  and  Ceylon. 
The  wood  is  used  in  the  Sundarbans  for  fuel.    The  juice  of  the  tree  is  very  poisonous, 
and  the  seeds  are  used  to  poison  fish. 

^  iba. 

E  409.    Sundarbans  (Richardson) 29 

4.  S.  insigne,  Benth. ;  Fl.  Br.  Ind.  v.  471 ;  Talbot  Bomb.  List  189 ;  Trimen  Fl. 
Ceyl.  iv.  76.  Excascaria  insignia,  Muell.  Are. ;  Bedd.  Fl.  Sylv.  ccxiv. ;  Brandis  For. 
Fl.  442.  Carurnbium  insigne,  Kurz  For.  Fl.  }i.  412.  Vem.  Dudla,  Hlodar,  hiloja, 
kardtla,  ledra,  Pb. ;  Khinna,  khina,  lienda,  lendwa^  linda,  khirniy  Hind. ;  Oarpa  shola, 
Anamalais. 

A  deciduous  tree,  usually  small  and  twisted,  but  occasionally  of 
large  size  and  straight-stemmed  with  spreading  branches,  dioecious. 
Bark  grey,  smooth,  shining,  with  large,  broad,  longitudinal  wrinkles 
when  young,  very  rough,  corky  and  deeply  fissured  when  old.  Wood 
white,  greyish-white  or  grey,  soft,  spongy.  Annual  rings  faintly 
marked.  Pores  moderate-sized  and  large,  subdivided,  and  often  in 
short  radial  lines,  very  scanty,  prominent  on  a  radial  section. 
Medullary  rays  very  fine,  indistinct. 

Himalaya,  outer  ranges  from  the  Beas  eastwards,  ascending  to  5000  ft.,  usually  on 
dry,  hot,  rocky  slopes,  not  recorded  from  Sikkim;  upper  mixed  forests  and  along 
streams  in  Chittagong  and  the  Pegu  Yoma;  hill  ranges  of  the  Ceded  Districts  of 
Eurnool  and  Cuddapah ;  coast  of  the  Eonkan  and  N.  Eanara,  both  on  dry  rocky  soils 
and  in  the  Ghdt  forests,  extending  south  to  the  Niigiris  (Sispara)  and  Travancore ; 
dry  region  of  Ceylon. 

An  interesting  tree  from  its  distribution  and  from  the  fact  that,  although  the 
common  variety  seems  to  prefer  dry,  rocky,  hot  slopes,  another  form  (?  var.  TrudcJbarica) 
is  found  in  the  moist  evergreen  forests.  On  good  soil  it  can  grow  very  large,  e»g,  a 
fine  male  tree  in  Lytton  Boad,  Dehra  Ddn.  The  male  trees  are  much  more  common 
than  the  female.  The  growth  is  rather  fast,  4  to  7  rings  per  inch  of  radius.  The 
wood  is  said  to  be  one  of  those  used  for  the  cylinders  of  native  drums.    The  milk  is 

acrid  and  said  to  be  poisonous. 

lbs. 

H     103.    Bhajji,  Simla,  4000  ft 29 

H     615.     Kulu,  5000  ft.  (Pengelly) 23 

H  4820.    Maidan,  Dehra  Dtin,  4000  ft.  (Gamble) 30 

57.  EXCiECARIA,  linn. 

Seven  species.    E.  acerifolia,  F.  Didrichs. ;  FL  Br.  Ind.  y.  473 ;  Brandis  For.  Fl. 
441 ;  Vem.  Fiitkia,  phutkia,  Kumaon,  is  a  large  g^labrous  milky  shrub  or  small  txflf^ 
of  the  Central  Himalaya  in  Eumaon  and  Nepal  at  5-6000  it.\  «^ao  qI  ^^o^^Si^i^K^^^^^^ 
at  4000  ft.    The  root  ia  used  in  medidne.     E.  JiolopKt|lla,'&.Ta^^w.  ^V  vv^-  ^^.•t^'^* 
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Br.  Ind.  y.  473,  is  an  eyergreen  tree  of  the  trotdcal  forests  of  Martaban  and  Tenasserim ; 
and  K  redinervis,  Eurz,  a  small  tree  of  the  Nicobur  Islands. 

K  crentUata,  Wight ;  Fl.  Br.  Ind.  y.  473 ;  Trimen  Fl.  Geyl.  77  (E.  cochinchinmtUy 
Muell.  Arg.  and  E.  opponttfolia,  Muell.  Are. ;  Bedd.  Fl.  Sylv.  ccxy.),  is  a  small  tree 
of  the  Western  Gh&ts  from  Coorg  southwards  and  Ceylon,  ascending  to  7000  ft.,  not 
uncommon  in  the  drier  Nilgiri  sholas  about  Goonoor.  K  rolmsta^  Hook.  f. ;  FL  Br. 
Ind.  y.  474;  Talbot  Bomb.  List  190,  is  a  small  tree  of  the  Eonkan  and  Coorg. 
E.  oppositi/oliay  Qriff.  is  a  small  tree  of  Sylhet,  and  perhaps  also  of  Burma. 

1.  £.  Agalloeha,  Linn. ;  Fl.  Br.  Ind.  y.  472 ;  Bozb.  Fl.  Ind.  iii.  686 ;  Bedd.  Fl. 
Sylv.  ccxy. ;  Brandis  For.  Fl.  442 ;  Kurz  For.  Fl.  ii.  414 ;  Talbot  Bomb.  List  190 ; 
Trimen  Fi.  Ceyl.  iy.  77.  Vem.  Gangwa,  geor,  uguru,  geria,  Bang. ;  Thilla,  chUktf  TeL ; 
Tilai,  Tam. ;  Oeva,  aurund^  phungali,  Mar. ;  Tola  kiriya,  Cingh. ;  Tayatv^  hayaw, 
Burm. ;  Yekin^  Burm.,  in  the  Anda^nans. 

An  evergreen  tree  which  exudes  poisonous  milk.  Bark  grey, 
smooth,  shining,  with  numerous  round  prominent  lenticels.  Wood 
very  soft,  spongy.  Pores  small,  scanty^  usually  in  radial  linesw 
MeavMary  rays  very  numerous,  extremely  fine. 

Coast  and  tidal  forests  of  both  sides  of  the  Peninsula  of  India ;  Burma  and  the 
Andaman  Islands ;  Ceylon. 

A  common  tree  in  all  parts  of  the  Sundarbans,  associated  with  gordn  in  the  western 
and  with  auw^ri  in  the  eastern  forests.  Home  in  his  Sundarbans  List  of  1874  says : 
*'  Grows  occasionally  to  5  ft.  in  girth  and  40  ft  in  height,  though  generally  cat  for 
'  posts  when  of  small  girth.  It  is  a  useful  wood  for  general  carpentering  purposes, 
'  such  as  toys,  bedsteads,  tables,  etc.,  a  white  timber ;  the  juice  which  exudes  from 
*  the  bark  when  green  is  yery  poisonous."  Schlich^  in  "  Ind.  Forester,"  i.  8,  says  the 
same.    Koxburgh  says  it  is  only  used  for  charcoal  and  firewood. 

lbs. 

E    396.    Sundarbans  (Bichardson) 24 

E  3642.  „  (Gamble) — 

B  2477.    Andaman  Islands  (Kurz,  1866) 28 

D  4116.    South  Arcot  (Wooldridge) 24 

Obder  C.    UBTICACEiE. 

A  large  and  important  Order,  containing  some  of  the  most  useful  trees  and  shrubs 
in  the  Indian  forests.  They  are  more  especially  useful  as  fibre-plants,  but  some  species 
giye  yaluable  timbers,  others  indiarubber,  and  others  edible  fruits.  The  woody  plants 
of  the  Order  are  contained  in  6  Tribes  with  27  genera,  yiz. — 

Tribe   I.  Ulmeaa Ulmus,  Holoptelea. 

„      II.  Celtideae Celtis,  Trema,  Gironniera. 

„    III.  Morese Pseudostreblus,  Taxotrophis,  Phyllo- 

chlamys,  Streblus,  Broussonetia^ 
Allaaanthus,  Plecospermum,  Morus. 

„     IV.  ArtocarpesB     ....    Ficus,  Antiaris,  Cudrania,  Artocarpus, 

Balanostreblns. 

„      V.  ConocephaleaB         .  .    Conocephalus,  HuUettia. 

„  VI.  Urticeie Laportea,  BoehmeriajPouzolziajSarco- 
chlamys,  Villebrunea,  Debregeasia^ 
Maoutia. 

The  chief  genera  yielding  timber  are :  Artocarpus,  Dlmus,  Celtis  and  Morus  ;  caout- 
chouc is  given  especially  by  the  Indiarubber  fig,  Ficus  dastica ;  while  most  of  the 
genera,  especially  Broussonetia,  Antiaris  and  Boehmeria  give  fibres  of  value.  So  also 
does  the  common  weed  of  roadsides  and  waste-places,  the  Hemp,  Cannahis  indicOy  Linn. 
Morus,  Artocarpus  and  Ficus  give  important  fruits. 

As  an  indiarubber-giving  plant,  the  CastiUoa  dasticay  Cerv.  of  Mexico  has  been 
introduced  and  successfully  grown  in  suitable  places  in  South  India.  It  is  very  easily 
propagated  in  a  moist  warm  climate,  and  its  growth  is  very  quick. 

There  is  no  general  Family  cYiai«yc\»«t  in  \Jki^  ^oo^^^^^^t  that  the 
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medvUary  rays  are  usually  prominent,  fine  to  moderately  broad  and 
not  very  numerous.  In  colour,  Moms,  Artocarpus,  Plecospermv/m 
and  Ulmus  have  yellow,  yellowish-brown  or  brown  woods ;  Boehmeria 
a  red  wood ;  Holoptelea,  Celtia  and  Strehlus  white  woods ;  the  rest 
mostly  grey  or  light  brown  woods.  Most  species  have  light  or  only 
moderately  heavy  woods.  There  are  three  types  of  structure  more 
or  less  apparent : 

I.  Artocarpua  type.  Pores  isolated  or  in  OT*oups,  not  in  con- 
centric lines :  Artocarpua,  Moms,  Antiaria,  iBoehraeria,  Trema, 
Dehregedsia. 

II.  Uhnua  type.  Porea  united  in  more  or  less  concentric  or 
oblique  lines :   Ulmua,  Holoptelea,  Celtia. 

III.  Fictua  type.  ,Wood  in  alternate  bands  of  soft  and  firm 
texture,  porea  very  scanty :  Ficua,  Strehlua. 

Tribe  I.    ITLMEiB. 
1.  ULMUS,  Linn. 

The  Indian  elms  are  four,  two  of  the  Western  and  one  of  the  Eastern  Hhnalaya, 
and  a  fourth,  U.  parvifolia,  Jacq. ;  Fl.  Br.  Ind.  v.  481 ;  Brandis  For.  Fl.  434 ; 
(  U.  virgata,  Roxb.  Fl.  Ind.  ii.  67)  of  the  higher  inner  Himalaya,  in  Western  Tibet  at 
10,000  ft.,  a  shrub  or  small  tree. 

The  common  elm  of  Europe  is  U.  campestris,  Spach ;  Brandis  For.  Fl.  433,  and 
the  Wych  elm  is  U.  montana.  Smith. 

1.  U.  Walliehiana,  Planch.;  FL  Br.  Ind.  v.  480;  Brandis  For.  Fi.  432,  t.  51. 
Himalayan  Elm.  Vem.  Kdin,  hhdi,  hren,  hrera,  hrdn,  harare,  brdnhtU,  brori,  amrdi^ 
mardri,  marrdl,  marrun^  marazh,  makshdri,  manderung,  mcUdung,  maral,  perma/ni, 
shko,  kummnry  hemhra,  Pb. ;  Mored,  pahuna,  chambar  mdya,  N.-W.  Provinces ;  Emrdi, 
imroi,  Jaunsar. 

A  large  deciduous  tree.  Bark  grey,  rough,  with  diagonal  cracks, 
exfoliating  in  diamond-shaped  scales.  Wood  greyish-brown,  mode- 
rately hard,  somewhat  scented,  the  scent  sometimes  faintly  resembling 
that  of  the  Lily  of  the  Valley ;  sapwood  light  in  colour.  Annual 
ringa  marked  by  a  soft  porous  belt  in  the  spring  wood,  the  outer  part 
of  the  annual  ring  consisting  of  firm  and  hard  tissue.  Porea  in 
spring  wood  moderate-sized  and  large,  closely  packed ;  in  the  autumn 
wood  small  and  very  small,  arranged  in  oblique,  undulating,  con- 
centric lines.  Med^dlary  raya  fine  and  moderately  broad,  giving  on 
a  radial  section  a  prominent  and  handsome  silver-grain,  the  grain 
on  the  tangential  section  marked  in  lines  by  the  larger  pores. 

Western  Himalaya,  from  the  Indus  to  Nepal  at  3-10,000  ft.,  usually  in  ravines 
and  valleys  in  the  hills  or  in  damp  places  in  the  fir  forests  with  a  moist  aspect. 

This  is  a  large  tree  with  a  fine  timber,  which  deserves  to  be  much  better  known 
than  it  is  as  a  furniture  wood.  If  carefully  cut  up  so  as  to  get  the  best  of  the  silver- 
grain,  it  looks  very  handsome  and  takes  a  good  polish.  It  is  in  use  locally  in  places 
where  Deodar  and  Pinus  exceha  are  not  available,  and  in  forest  fellings  care  should 
always  be  taken  to  retain  the  best  part  and  keep  it  on  sale,  so  as  to  enable  it  to  be 
better  known.  But,  though  widely  enough  distributed  in  its  region,  the  Himalayan 
Elm  is  nowhere  a  common  tree,  so  that  no  great  supply  can  ever  be  expected.  The 
weight  of  the  wood  comes  to  about  36  lbs.  per  cubic  foot.  The  growth  is  ordinarily 
slow,  the  quickest  grown  that  I  have  met  with  having  6  rings  per  inch  of  radius.  The 
tree  occasionally  grows  of  very  large  size,  occasionally  reaching  80  or  90  ft.  in  height, 
and  12  to  16  and  even  24  ft.  in  girth  (Brandis).  Qleadow,  in  "  Ind.  Forester,**  mw^,^ 
Appx.,  p.  50,  mentions  trees  below  Mundali  in  Jaunsar  of  Vi^  Vi\^^\..\si^x!Oa.^^XL^ 
Hays  "  the  elm  has  a  very  handsome  silver-gndn.''    Tl[ift  \>w^  ^o\i\aa:ci^^%\swi%^^'«»'» 
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which  18  made  into  cordage,  sandals  and   slow-matches  (Brandis).    The  leaves  are 

lopped  for  cattle-fodder,  and  planted  near  villages  for  that  purpose. 

Ibe. 

H      59.    Nagkanda,  Simla,  8000  ft 40 

H    122.    Manali,  Kulu,  7000  ft.  (Stenhouse) 35 

H    917.    Hazara,  7000  ft.  (Baden-Powell) 32 

H  3175.    Dungagalli,  Hazara,  7000  ft.  (Wild)       .        .        .        .        .  — 
Nordlinger's  Sections,  vol.  9  (Tab.  XIII.  1). 

2.  U.  villosa,  Brandis  in  Ind.  For.  xxv.  229.  Vem.  Yumboh^  Ladak;  Brdn^ 
brahmi,  kdi,  morun,  mardl,  nuiiiru,  mannu,  mandu,  Tuamji,  mam,  meru,  marimtp 
hhamji,  hJiamni,  chijpdly  Ph.;  Mam,  Kulu;  Imbri,  Bashahr;  Maldcmg^  Kunawar; 
Narag,  Jaunsar. 

A  shrub  or  small  tree.  Bark  brown,  surface  whitish,  between 
deep  dark-coloured,  longitudinal,  regular  furrows,  running  diagonally 
into  each  other.  Wood  grey  with  darker  streaks,  hard,  otherwise  the 
structure  is  the  same  as  that  of  U.  WaUichiana, 

Valleys  of  the  Punjab  Himalaya,  up  to  10,500  ft.,  extending  eastwards  to  the 
Pabar  Valley. 

This  is  the  small-leaved  Elm  referred  in  the  Fl.  Br.  Ind.  to  U,  WaUiehumcL 
Brandis  at  first  considered  it  to  belong  to  U,  campestris,  but  has  since  published  it 
as  a  separate  species.    The  wood  is  said  to  be  even  better  than  that  of  U.  WiMichiana, 

llM. 

H    123.    Manali,  Kulu,  7000  ft.  (Stenhouse) 37 

H    918.    Hazara,  7000  ft.  (Baden-PoweU) 34 

H  3164.    Dungagalli,  Hazara,  7000  ft.  (Wild) — 

8.  U.  laneifolia,  Roxb.  Fl.  Ind.  ii.  66;  Fl.  Br.  Ind.  v.  480;  Kurz  For.  Fl.  ii. 
473 ;  Gamble  Darj.  List  73.    Vem.  Lapi,  Nep. ;  Thalh,  Burm. 

A  large  deciduous  tree.  Bark  brown,  thick.  Wood  light  red, 
hard.  Pores  small,  usually  surrounded  by  loose  tissue  and  joined 
by  pale  concentric  lines  which  are  sometimes  broken.  Medullary 
rays  fine  to  moderately  broad,  the  distance  between  them  about  equal 
to  the  transverse  diameter  of  the  pores. 

Central  and  Eastern  Himalaya  from  Kumaon  to  Bhutau,  up  to  5000  ft. ;  SSiaala 
Hills  at  1-3000  ft. ;  Ghittagong  and  Burma. 

E  3343.     Singtam,  Darjeeling,  1500  ft.  (Gamble). 

2.  HOLOPTELEA,  Planch. 

1.  H.  integrifolia.  Planch. ;  Fl.  Br.  Ind.  v.  481 ;  Talbot  Bomb.  List  191 ;  lYimon 
Fl.  Ceyl.  iv.  80.  Ulmus  integrifolia,  Roxb.  Fl.  Ind.  ii.  68;  Bedd.  Fl.  Sylv.  t.  310; 
Brandis  For.  Fl.  431 ;  Kurz  For.  Fl.  il  473.  Vem.  Papri,  khulm,  arjdn,  rajdm^ 
Jcachdm,  Pb. ;  BancJiilla,  Saharanpur ;  Papar,  kanju,  Rumaon ;  Papri,  Bhartpor ; 
Dhamna,  kunj,  Oudh ;  Karanji,  chilbil,  chilmil,  kumba,  hunja  ndli,  kandru,  hegana^ 
C.P. ;  Chilla,  Banda;  Chorha,  Sonthal;  Churla,  Mai  Pahari;  Chillar,  Jeypore; 
Pulari,  Reddi;  Daurango,  Uriya;  Karinji,  Gtondi;  Karanjel,  Kurku;  Aya^  ay»4 
velayil,  hauchia,  Tam. ;  NanUi,  navili,  tapasi,  noli,  pedda-nowli-eragUj  Tel. ;  Wawaii^ 
papara.  Mar. ;  Bos  hija,  Kan. ;  Thapsi,  Mysore,  Coorg ;  Kalddri,  Hassan ;  AvcU^  MaL ; 
OodorkiriUa,  Cingh. ;  MyauksHk,  pyaukseik,  Burm. 

A  large  deciduous  tree.  Bark  J  in.  thick,  whitish-grey,  exfoliat- 
ing in  long,  irregular  flakes,  soft,  with  an  offensive  smell  when  fi:^sh, 
like  the  leaves  and  branchlets.  Wood  light  yellowish-grey,  moderately 
hard,  no  heartwood.  Anmial  rings  indistinct.  Pores  small,  uni- 
formly distributed,  joined  by  very  fine  and  often  faint  lines  of  soft 
texture,  frequently  filled  with  a  white  substance,  marked  on  a 
vertical  section.  Medullary  rays  fine,  short,  undulating,  uniform, 
equidistant,  visible  on  a  radial  section;  the  distance  between  the 
raya  equal  to  the  transverse  diame\«r  oi  \>ci^  ^ox^^ 


(Magnified  ^  ttmea.) 
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Throagliout  the  greater  part  of  India,  except  in  the  higher  hills ;  Eastern  Himalaya 
and  Assam,  usually  in  deciduous  forest ;  Upper  Burma ;  dry  region  of  Ceylon. 

A  common  tree,  but  of  little  importance.    It  is  usually  much  branched  or  twisted. 

The  wood  is  strong,  but  is  used  but  little ;  Brandis  mentions  its  use  for  building,  carts 

and  carving.    The  growth  is  fast,  usually  about  6  rings  per  inch,  but  sometimes  as 

fast  as  2  rings.    The  leaves  are  lopped  for  cattle-fodder,  and  an  oil  is  extracted  from 

the  seed  in  the  Melghdt.    On  an  average,  W  =  40  lbs.,  which  is  the  value  given  by 

H.  H.  O'Connell  for  Coimbatore  wood. 

lbs. 
P    445.    Ajmere 42 

0    264.    Garhwal  (1868) 46 

0  3002.  „        (1874)       . 41 

0    392.    Oudh(Wood) 34 

C  1148, 1181.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .  37 

B  1416, 1419.    Tbarrawaddy,  Burma 42 

Nordlinger's  Sections,  vol.  8  {Ulmus  integri/olia)  (Tab.  XIII.  2). 

Tbibe  n.    CELTIDE  J!. 
3.  CELTIS,  Linn. 

Four  species.  C.  cinnamomea,  Ldl. ;  Fl.  Br.  Ind.  v.  482 ;  Eurz  For.  Fl.  ii.  472 ; 
Trimen  Fl.  Ceyl.  iv.  81,  t.  86  (C.  dysochxylon,  Thw.;  Bedd.  Fl.  Sylv.  ccxix.);  Vem. 
Sedongtagla,  Lepcha;  Gurenda,  Cingh.,  is  an  evergreen  tree  of  the  lower  Sikkim 
Himalaya,  Assam^  Chittagong,  Burma  and  Ceylon.  The  wood  is  characterized  by  an 
exceedingly  unpleasant  scent,  and  is  used  in  medicine  in  Ceylon. 

Wood  light-coloured,  moderately  hard,  no  heartwood,  seasons  well. 
Anmud  rings  distinctly  marked  by  belts  of  large  pores.  The  pores 
in  the  outer  portion  of  the  annual  ring  are  small,  and  generally 
arranged  in  more  or  less  concentrically  disposed  groups. 

1.  C.  australis,  Linn.;  Fl.  Br.  Ind.  v.  482;  Brandis  For.  Fl.  428.  C.  oaucamca, 
Willd.  Nettle  tree.  Micocoulier,  Fr.  Vem.  Brimij,  Kashmir ;  Tagho,  takhtim,  Afgh. ; 
Kuy  Sutlej ;  Kharak,  kJiarik,  Simla  to  Kumaon ;  Kharak  cheria,  Dehra  Dtin. 

A  moderate-sized  deciduous  tree.  Bark  bluish-grey,  smooth  with 
horizontal  wrinkles.  Wood  grey  or  yellowish-grey,  with  irregular 
streaks  of  darker  colour,  hard.  Annual  rings  marked  by  an  irregular 
belt  of  moderate-sized  and  large  to  very  large  pores  in  the  spring  wood ; 
in  the  rest  of  the  layer  pores  gradually  getting  smaller  towards  the 
Duter  limit,  where  they  are  very  small  and  arranged  in  wavy,  in- 
terrupted, concentric  lines.  MedvMary  rays  moderately  broad  arid 
fine,  rather  short.     Pores  conspicuous  on  a  vertical  section. 

Hills  of  Baluchistan  and  Afghanistan;  Western  Himalaya  eastwards  to  Nepal, 
Eiscending  to  8000  ft. :  westwards  through  South  Europe. 

A  common  tree  in  the  Western  Himalaya,  both  in  forests  and  around  villages, 

^here  it  is  often  planted  to  be  lopped  for  cattle-fodder.    It  is  also  cultivated  near 

shrines  and  graveyards  in  the  Euram  region  (Aitchison).    The  wood  is  tough  and 

strong,  and  is  used  for  oars,  tool-handles,  sticks  and  other  purposes  requiring  tough- 

oess  and  elasticity.    In  Southern  France  the  wood  is  much  esteemed  for  similar  uses, 

aud  the  tree  is  cultivated  in  small  closely-grown  coppice  woods  in  order  to  produce 

suitable  pieces ;  it  is  also  considered  an  excellent  fuel  (Mathieu  and  Fliche,  p.  295). 

The  growth  is  moderate,  about  8  to  9  rings  per  inch.    Mathieu  gives  the  weight  at 

37  to  50  lbs.,  the  average  of  specimens  examined  gives  45  lbs. 

lbs. 

P  4473,  4474.    Baluchistan  (Lace) — 

H    932,3169.    Hazara 44 

H36.    Julung,  Simla,  5000  ft 4T 

Nordlinger's  Sections,  vol.  1  (Tab.  XIII.  3). 

Var.  erioearpa  (O,  eriocarpa.  Dene.;  Brandis  For.  F\.  4'Z^')-,  ^em.  BatkaT^>>aV 
aman,  Pb.;  AXxUa,  katdid.  Hind.,  is  a  variety  found  ia  lYie  "WeaV.  "BAxaaXs.!^- 
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2.  C.  tetrandra,  Koxb.  Fl.  Ind.  i!.  63 ;  Fl.  Br.  Ind.  v.  482 ;  Brandis  For.  Fl. 
429;  Kurz  For.  Fl.  ii.  472;  Gamble  Barj.  List  73;  Talbot  Bomb.  List  191.  C 
trinervia,  Hoxb.  Fl.  Ind.  ii.  66.  C.  serotina.  Planch.;  Bedd.  Fl.  Sylv.  cczviii.  C, 
Boxburghti,  Planch. ;  Bedd.  Fl.  Sylv.  t.  312.  (7.  HamUtoni,  Planch.,  and  C  moUU, 
Wall. ;  Kurz  For.  Fl.  ii.  472.  Vem.  Ktimsumf  aungtum,  Lepcha ;  HaktapcUia^  Asa. ; 
Hadhuwa,  adona^  Badaga ;  Brumaf,  Mar. 

A  tall  tree.  Bark  grey.  Wood  greyish-white,  moderately  hard. 
Pores  numerous,  frequently  subdivided,  those  of  the  inner  edge  of 
each  annual  ring  large,  forming  a  narrow,  porous  belt ;  those  of  the 
outer  portion  moderate-sized  and  ^scattered  or  arranged  in  oblique 
wavy  lines.  MedvZlary  rays  moderately  broad  and  fine,  prominent 
on  a  radial  section  as  a  silver-grain  of  long  narrow  plates. 

Central  and  Eastern  Himalaya  from  Kumaon  to  Assam,  up  to  3000  ft. ;  Khasia 
Hills,  Chittagong  and  Burma;  Behar,  Circars  and  Hills  of  the  Eastern  Deccan; 
Western  Gh&ts  from  the  Eonkan  southwards,  very  frequent  and  fine  in  the  Nilgiris 
up  to  7000  ft. 

A  fine  tree  of  similar  character  and  similar  uses  to  (7.  australis.  The  wood  is 
said  to  be  used  in  Assam  for.  planking  and  canoes.    The  growth  is  moderate,  5  to  10 

rings  per  inch  of  radius. 

lbs. 
E  669.  Bamimpokri,  Barjeeling  Terai  (Manson)  .  .  .  .36 
E     707.    Great  Bangit  Valley,  Darjeeling    „  ....     37 

W  4095.    Fairlawns,  Ootacamund,  6500  ft.  (Gamble)    ....     38 
W4197.    Ootacamund,  Nilgiris,  6500  ft.  „  ....     42 

8.  C.  Wightii,  Planch. ;  Fl.  Br.  Ind.  v.  483 ;  Bedd.  Fl.  Sylv.  ccxviii. ;  Trimen  Fl. 
Ceyl.  iv.  81.  Solenostigma  Wightii,  Bl.;  Kurz  For.  Fl.  ii.  471.  Bosia  trinervia, 
Hoxb.  Fl.  Ind.  ii.  87.  Vem.  Vella  thorasay,  Tam. ;  Tdlarkdkd-musUi,  Tel. ;  Eadatoa, 
Badaga;  Maditdla,  Cingh. 

A  small  evergreen  tree.  Wood  white  or  greyish- white,  very  hard, 
close-grained,  smooth,  shining.  Annual  rings  indistinctly  marked 
by  a  narrow  belt  without  pores ;  elsewhere  pores  small,  enclosed  in 
narrow,  undulating,  concentric,  interrupted  lines  of  soft  tissue.  Me- 
dvZlary rays  fine,  numerous,  uniform  and  equidistant. 

Hills  of  the  Circars,  rising  at  Mahendragiri  to  4000  ft. ;  hills  of  the  Eastern  Gh^ts 
in  Golgonda,  Rumpa  and  Kondapalle;  hills  of  Kumool  and  Cuddapah;  drier  parts 
of  the  Nilgiris  at  4--6000  ft. ;  tropical  forests  of  the  Andaman  Islands ;  Ceylon. 

ite. 
1)4177.  Mantralama  Pass,  Kumool,  2000  ft  (Gamble)  ...  61 
D  1087.    Pulney  Hills,  Madura  (Beddome) 53 


4.  TREMA,  Lour. 

Four  species.  T,  timorensisy  Blume ;  Fl.  Br.  Ind.  v.  483 ;  Kurz  For.  Fl.  ii.  469, 
is  a  small  evergreen  tree  of  Tenasserim.  T.  amhoinensis,  Blume ;  Fl.  Br.  Ind.  v.  484 
(Sponia  vduHna,  Planch. ;  Bedd.  Fl.  Sylv.  cczix.,  Cdtis  tomentosay  Roxb.  FL  Ind.  ii. 
66),  is  a  small  tree  of  the  Sikkim  Terai,  W.  Ddars ;  Assam,  Sylhet,  Burma  and  the 
Andaman  Islands. 

Wood  light  coloured,  soft  or  moderately  hard.     Pores  small  or 
moderate-sized.    Medullary  rays  fine  and  moderately  broad. 

1.  T.  orientaliS,  Blume ;  Fl.  Br.  Ind.  v.  484 ;  Kurz  For.  Fl.  ii.  468  (var.  orientalis 

only);   Gamble  Darj.  List  73;  Talbot  Bomb.  List  191;  Trimen  Fl.  Ceyl.  iv.  82. 

Sponia  orientcUiSt  Planch. ;  Bedd.  Fl.  Sylv.  ccxix. ;  Brandis  For.  Fl.  430.     Sponia 

Wightii,  Pianch. ;    Bedd.  Fl.  Sylv.  t.  ^11.    Celti*  ortwte^is,  Linn. ;  Roxb.  Fl.  Ind.  ii. 

65,    Indian  Nettle  tree  or  Charcoal  tiee.   Nwcu  Bodu  Trvauu^  ^:^.\  KQQa>JL,Ke^. ; 
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Tugla,  Lepcha ;  Param,  Mechi ;  Jiban,  Beng. ;  Jupona,  pJiakram,  jiginiy  sapong^ 
sempakf  amphak,  opang,  Ass. ;  Jhunjwn^  Monghyr ;  Jawhar,  Sonthal ;  Kokoara^  Mai 
Pahari;  Rukni,  Baigas;  Barunga,  K61;  Grui^  Khond;  Banajribada,  kapashi,  gol^ 
kargol.  Mar. ;  Gada-neUt,  Td. ;  Oorklu,  Kan. ;  Mini,  mudaUi,  Tarn. ;  WoriU,  Badaga ; 
Ola,  Eader;  Ama,  pottama^  Mai.;  Batthi^  awJbarki^  ayaH^  Trav.  Hills;  Qedumba, 
Cingh. ;  Satsha,  Burm. 

A  small,  fast-growing  and  short-lived  tree.  Bark  thin,  greyish- 
brown,  with  numerous  lenticels.  Wood  light  reddish-grey,  soft. 
Pores  moderate-sized,  often  subdivided,  uniformly  distributed.  Me- 
dvllary  rays  fine,  numerous,  uniform. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Jumna  eastwards,  very  scarce 
to  the  west ;  Central,  Western  and  Southern  India,  except  in  the  very  dry  tracts  and 
up  to  5000  ft. ;  Assam,  Eastern  Bengal  and  Ghittagong ;  Ceylon,  common. 

A  rather  important  small  tree,  as  it  is  almost  always,  in  the  country  it  prefers,  the 
first  woody  plant  to  appear  in  forest  clearings,  on  fallow  land,  on  landslips  or  banks, 
in  fact,  wherever  it  has  a  chance ;  and,  as  Beddome  remarks,  "  it  is  curious  how  the 
'  tree  springs  up  in  all  places  where  heavy  moist  forest  has  been  cleared  away  for 
'  coffee  or  other  purposes,  although  there  may  not  be  a  plant  of  it  within  miles."  For 
a  shade  plant  in  plantations  on  cleared  land,  or  for  reclothlng  landslips,  it  is  almost 
unequalled.  It  is  used  to  plant  to  shade  coffee  in  Mysore  and  Wynaad.  Its  growth 
is  extremely  fast  The  tree  from  which  I  cut  the  specimen  described.  No.  E  2446,  in 
1874,  near  the  Sivoke  Forest  Besthonse,  was  5  years  old,  and  had  reached  a  height  of 
25  ft.  and  a  girth  of  40  inches,  equivalent  to  about  1^  rings  per  inch  of  radius.  The 
wood  makes  good  gunpowder  charcoal,  but  is  not  very  good  as  firewood.  The  bark 
gives  a  fibre  which  is  used  to  tie  the  rafters  of  native  houses  and  for  binding  loads ; 
in  Assam  it  is  used  to  make  the  coarse  Amphak  cloth.  Bourdillon  gives  W  =  30  lbs., 
P  =  297. 

Ibi. 

0  5090.    Dehra  Ddn  (Babu  U.  N.  Kanjilal) 24 

E  2446.    Sivoke,  Darjeeling  Terai  (Gamble) 28 

2.  T.  politoria.  Planch. ;  Fl.  Br.  Ind.  v.  484 ;  Gamble  Barj.  List  73.  Sponia 
politoria,  Planch. ;  Brandis  For.  Fl.  430.  Vem.  Bantamman,  kanglu^  kh'&H,  Pb. ; 
Jdun,  khasaroa,  mdmi,  hdtu,  N.-W.  P. ;  Banharria,  Oudh ;  Elhagihi,  kuri,  Dehra  Ddn ; 
Kharddly  Saharanpur ;  Khdoi,  khdksi,  kooaUf  Nep. ;  Tuksat,  Lepcha ;  Jawhar,  Sonthal ; 
Sitki,  Mai  Pahari. 

A  small  evergreen  tree.  Ba/rk  brown,  rough,  often  with  longi- 
tudinal wrinkles,  inner  bark  red.  Wood  light  brown  or  greyish- 
brown,  moderately  hard,  splits  and  cracks  in  seasoning.  Annual  rings 
marked  by  a  belt  of  firmer  tissue  on  the  outer  edge  of  each  ring. 
Pores  small,  often  subdivided,  uniformly  distributed,  rather  scanty. 
Medullary  rays  fine,  numerous. 

Sub-Himalayan  tract  and  Lower  Himalayan  valleys  from  the  Salt  Range  to 
Bhutan,  rising  to  3000  ft.;  Behar  and  Ghota  Nagpore;  Central  India  and  Marwar 
to  Mount  Abu. 

The  remarks  made  regarding  S,  orientals  apply  almost  equally  to  this  species, 
which  is  especially  noticeable  as  coming  up  in  pro^sion  on  landslips  and  even  among 
the  stones  and  shingle  of  dry  river-b^s.  The  leaves  are  used  to  polish  wood  and 
horn,  the  bark  gives  a  fair  fibre  and  the  branches  are  lopped  for  fodder.    Growth  very 

fast,  2  rings  per  inch  of  radius. 

lbs. 

0  4664.    Dehra  Ddn  (Gamble) 40 

01369.    Gonda,  Oudh  (Wood) 36 

5.  GIRONNIERA,  Gaud.    Three  species.     G.  suboequcUis,  Planch. ;  Fl.  Br.  Ind.  v. 
485 ;  Bedd.  Fl.  Sylv.  ccxix. ;  Trimen  Fl.  Ceyl.  iv.  83  (Q^.  nervoBo,  var.  subcBqucUis^ 
Kurz  For.  Fl.  ii.  470)  ;  Yem.  AkmediyOy  Gingh.,  is  a  rather  large  tto^  ^I'^fbaXa^oAs^vs^ 
the  Andaman  Islands  and  also  of  the  moist  regioii  oi  Cj«^\qtx  (^^x.  c«\)\(i.'av/].^^^^c^:«^« 
a  reticulata,  Tbw.;  Fl.  Br.  Ind.  v.  486;  Bedd.  m.^yVj.  X^  ^\^\  Q«ni5^^\i«\.^A»5^ 
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73 ;  Trimen  Fl.  CeyL  iv.  83  (G.  cuspidata,  Planch. ;  Kurz  For.  Fl.  ii.  470) ;  Vera. 
LcUiy  Nep. ;  Wat-munamal,  Gin^b.,  is  a  tree  of  the  Sikkim  Himalaya  ascending  to 
3000  ft.,  Assam,  the  Elhasia  Hills,  Burma  ascending  north  to  the  Kachin  HillSy  the 
Western  Qhdts  from  S.  Eanara  to  Travancore  and  Ceylon.  Beddome  says  the  wood  is 
hard  and  heavy  and  valuable  for  engineering ;  it  is  red-brown  and  used  in  Bikkim  for 
planking,  rafters,  etc.,  being  one  of  the  rather  numerous  species  called  LaU  (see 
Machilus,  Frunus).  G.  lucida,  Kurz  For.  Fl.  ii.  470 ;  Fl.  Br.  Ind.  v.  486,  is  a  tree  of 
the  Andaman  Islands. 

Tribe  III.    MOBBJ!. 

6.  PSEUDOSTREBLUS,  Bureau.  P.  indica,  Bureau ;  Fl.  Br.  Ind.  v.  487,  is  a 
smidl  tree  found  at  the  Borpani  river  at  4000  ft.  in  the  Ehasia  Hills. 

7.  TAXOTROPHIS,  Blume.  T.  zeylanica,  Thw. ;  Fl.  Br.  Ind.  v.  487 ;  Bedd.  Fl. 
Sylv.  ccxxii. ;  Trimen  FL  Ceyl.  iv.  100  {Streblus  zeylanica,  Kurz  For.  Fl.  iL  464),  is 
a  small  evergreen  tree  or  shrub  of  Burma  and  Gey  Ion. 

8.  PHYLLOCHLAMYS,  Bureau.  P.  spinosa.  Bureau ;  Fl.  Br.  Ind.  v.  488 ;  Brandis 
For.  Fl.  411 ;  Trimen  Fl.  Ceyl.  iv.  101  {TrophU  smnosa,  Roxb.  Fl.  Ind.  iii.  762,  StrMus 
taxcides,  Kurz  For.  Fl.  ii.  465,  Taxotrophis  Moxburghiif  Blume;  Bedd.  Fl.  Sylv. 
ccxxi.) ;  Vem.  SukcUi^  TeL ;  Sheora^  Beng. ;  8a?iadra^  Uriya ;  Kurrera,  Mar. ;  Oon- 
gotu,  Gingh.,  is  a  small  evergreen  thorny  tree  of  the  moister  forests  of  the  Circars, 
Deccan  and  Camatic,  the  swamp  forests  of  Burma,  the  rocky  coast  of  the  Andaman 
Islands  and  the  dry  region  of  Ceylon. 

9.  STREBLUS,  Lour. 

Two  species.  S.  mitts,  Kurz  For.  Fl.  ii.  464,  is  a  tree  of  the  Kakhyen  Hills  of 
Upper  Burma. 

1.  S.  asper.  Lour. ;  Fl.  Br.  Ind.  v.  489 ;  Bedd.  Fl.  Sylv.  ccxxi. ;  Brandis  For.  Fl. 
410 ;  Kurz  For.  Fl.  ii.  464 ;  Gamble  Daij.  List  74 ;  Talbot  Bomb.  List  191 ;  IVimen 
Fl.  Ceyl.  iv.  101.  Trophis  aspera,  Retz  ;  Roxb.  Fl.  Ind.  iii.  761.  Vem.  Jindi,  Pb.; 
8iora,  sihauroy  karchanna,  rtua,  N.-W.  P. ;  Dahid,  kurchna,  Saharanpur ;  /SAeoro, 
Beng. ;  Sahada,  scihara,  Uriya ;  Sdhora,  Monghyr ;  Hara  saijung,  Kol ;  Bamigi^ 
barinkdf  Koya ;  Bumegif  Reddi ;  Baranki,  harinika^  pakki,  Tel. ;  Fatpiray,  pirusu^ 
Tam. ;  Foiy  kharotay  karvati,  karera,  kharaoli.  Mar. ;  Karasni,  Ghondi ;  MiUiy  punje, 
Kan. ;    Ungnai,  Magh ;   Onhne,  Burm. ;  Oeta  nettil,  Cingh. 

A  small  everfarreen  tree.  Bark  J  in.  thick,  soft,  light  grey,  irregu- 
larly ribbed.  Wood  white,  moderately  hard,  no  heart  wood,  no  annual 
rings.  Pores  small,  in  irregular  concentric  belts  of  soft  tissue  which 
contain  the  greater  number  of  the  pores  and  alternate  with  broader 
belts  of  firm  tissue,  in  which  a  few  pores  are  scattered.  MedvZlary 
rays  fine  to  moderately  broad,  not  very  numerous,  equidistant. 

Sub-Himalayan  tract  from  the  Beas  eastwards ;  Bengal ;  Central,  Western  and 
Southern  India ;  Burma  and  the  Andaman  Islands ;  Ceylon. 

This  small  tree  is  chiefly  found  along  river-banks  and  in  hedges,  also  near  villages 
in  the  drier  regions  of  India.  It  has  much  the  appearance  of  a  Ficus,  and  the  wood 
resembles  also  that  of  some  of  the  figs.  The  wood,  however,  is  useful,  tough  and 
elastic ;  it  is  said  by  Beddome  to  be  sometimes  used  for  cart-wheels  (probably  for 
*'  tuada  "  carts)  in  South  India.  Graham  Anderson  says  that  it  is  difficult  to  cut, 
blunting  the  axes ;  be  also  notes  the  use  of  the  sap  as  a  rennet  to  curdle  milk.  The 
bark  is  used  for  paper-making  in  Siam  (Kew  Bulletin,  1888) ;  and  the  twigs  for  tooth- 
brushes. The  rough  leaves  are  used  to  polish  wood  and  ivory.  The  fruit  is  edible, 
and  the  sap  used  in  native  medicine.  Skinner,  No.  66,  gives  W  =  45  lbs.  and 
P  =  604 ;  Kyd  gives  W  =  42  to  75  lbs.,  P  =  570  :  the  average  weight  of  the  wood  is 
probably  40  Ihe.  The  tree  is  usually  much  twisted,  and  can  be  used  for  hedges,  it 
coppices  well,  and  is  said  to  give  a  fait  ftie^o^A.  \\i  ^Saxsv  \Xi^  \»x^  \a  much  used  in 
the  manufacture  of  paper  (see  Kew  BuHeWn,  kdAV  ^t\«^*A.  ^.  ^^"^^ 
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lbs. 

0  1478.    Gonda,  Oudh  (Wood) 40 

C1165.    Ahiri  Reserve,  C.P.  (R.  Thompson) 39 

C  3577.    Khurdha  Forests,  Orissa  (Gamble) — 

D  4333.    Kondavid,  Kistna  „ — 

Nordlinger's  Sections,  vol.  10. 

10.  BROUSSONETIA,  Vent. 

I.  B.  papyrlfera.  Vent. ;  Fl.  Br.  Ind.  V.  490 ;  Brandis  For.  Fl.  410 ;  Kurz  For. 
Fl.  ii.  467.    The  Paper  Mulberry.    Vem.  Malaing^  thale,  Burm. 

A  small  tree.  Bark  grey,  smooth,  with  longitudinal  striations. 
Wood  soft :  sapwood  greyish- white ;  heartwood  light  brown.  Anivual 
rings  very  broad,  autumn  zone  harder  than  the  rest  of  the  ring. 
Fores  large  in  spring  wood,  often  subdivided  either  longitudinally  or 
transversely;  in  the  rest  of  the  wood  gradually  smaller  and  more 
scanty.  Medullary  rays  moderately  broad,  short,  rather  numerous, 
wavy,  giving  a  satiny  silver-grain  on  a  radial  section. 

Hills  of  Upper  Burma  and  Martaban  (Eurz) ;  on  the  Sal  ween  river  near  Kolodo  and 
Dabguinzeik  at  the  borders  of  the  Earennee  country  (Brandis) :  often  cultivated,  as 
at  Dehra  Dtin.    It  extends  to  Siam,  China,  Japan,  etc. 

The  inner  fibre  of  the  bark  of  this  tree  is  used  in  Japan  to  make  paper ;  in  the 
South  Sea  Islands  it  is  used  to  make  "  Tapa  "  cloth ;  in  Siam  and  Burma  it  is  made 
into  the  thick  blackened  cardboards  known  as  "  palabeiks,"  which  are  used  like  slates 
in  Europe  for  writing  on.  It  is  an  excellent  paper  fibre,  though  the  stock  is  a  little 
difficult  to  prepare  of  good  colour  (see  Oraddock  in  "  Ind.  For.**  xxvi.  613). 

Brandis  says,  "  This  useful  tree  seems  to  accommodate  itself  readily  to  difierent 

'  conditions  of  climate,  and  might  advantageously  be  cultivated  in  North- West  India.'* 

Since  that  was  written,  experiments  in  its  cultivation  have  been  made  at  Behra  Ddn : 

Jirstt  near  Phandonwdla,  where  it  was  tried  on  jungle-land  of  poor  quality,  and  did  not 

succeed,  probably  because  it  became  choked  by  the  heavy  growth  of  big  grasses; 

secondly,  in  the  Kaunli  garden,  where  it  was  such  a  success  that  it  may  be  found 

almost  impossible  to  eradicate  it,  if  its  eradication  is  necessary.    It  produces  suckers 

in  profusion,  and  grows  luxuriantly  from  coppice,  the  growth  being  exceedingly  fast. 

The  Calcutta  specimen  here  described  had  rings  about  one  per  inch,  and  the  Dehra 

Dtin  trees  must  have  grown  almost  as  fast.    But  it  requires  good  moist  soil,  and  will 

not  thrive  on  poor  land.    The  experiments  at  Dehrd  Dun  have  amply  proved  its 

capability  of  growth  on  good  soil  which  can  be  irrigated,  but  the  locality  is  too  far 

from  the  factories  to  make  cultivation  on  a  large  scale  pay.    On  waste  land  near  the 

coast  in  Bengal,  Burma,  Malabar  and  similar  places,  whence  freight  would  be  cheap, 

its  cultivation  might  pay.    Were  there  a  paper  factory  at  Dehra  Dtin  or  Saharanpur, 

near  a  good  supply  of  bhabdr  grass  and  other  paper  materials,  it  would  be  possible  to 

cultivate  it  on  land  unsuited  for  good  timber  like  Sal,  provided  the  land  were  well 

ploughed  to  begin  with,  and  kept  clear  of  grass  and  weeds  till  the  crop  was  established. 

It  could  then  be  cut  over  on  a  short  rotation  of  about  2  to  5  years,  and  give  a  large 

supply  of  paper  stock  and  a  certain  amount  of  fair  fuel.    The  growth  is  fast,  the 

Kaunli  garden  specimen  has  some  rings  nearly  an  inch  in  breadth — ^average  about 

4  per  inch  of  radius. 

lbs. 

0  5065.    Kaunli,  Dehra  Dtin  (Babu  Birbal) 30 

C  4207.     Royal  Bot.  Garden,  Calcutta  (King) 18 

Nordlinger's  Sections,  vol,  1  (Moras  papyrifera). 

II.  ALL^ANTHUS,  Thw.  Two  species.  A.  zeylanicus,  Thw.;  Fl.  Br.  Ind. 
V.  490;  Bedd.  Fl.  Sylv.  t.  305 ;  Trimen  Fl.  Ceyl.  iv.  103;  Vem.  Alandu,  Cingh.,  is  a 
tree  of  the  moist  region  of  Ceylon  whose  bark  yields  a  tough  fibre.  A,  Kurzii,  Hook, 
f. ;  Fl.  Br.  Ind.  v.  490  {McUaisia  tortuosa,  Kurz  For.  Fl.  ii.  466),  is  a  large  deciduous 
scandent  shrub  of  the  forests  of  Burma. 
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12.  PLECOSPERMUM,  Tr^ul. 

Two  species.  P,  andamanicum.  King ;  FL  Br.  Ind.  y.  491,  is  a  large  unarmed 
shrub  of  the  banks  of  the  Attaran  river  in  Tenasserim  and  of  the  Andaman  Islands. 

1.  P.  spinosum,  Tr6cul ;  PI.  Br.  Ind.  v.  491 ;  Bedd.  Fl.  Sylv.  ccxx. ;  Brandis  For. 
Fl.  401 ;  Gamble  Darj.  List  74 ;  Talbot  Bomb.  List  192 ;  Trimen  Fl.  Ceyl.  iv.  103. 
Batis  spinosa,  Roxb.  Fl.  Ind.  iii.  762.  Vem.  Mainakat'lara,  maidal-lara,  Nep.; 
Gumhengfong^  Mechi  (?) ;   KoHH^  alasale^  Tel. ;   Bana-hanaf  Uriya ;   K<Uw-iifiM, 

Cingh. 

A  large  thorny  shrub.  Bark  thin,  orange-coloured,  peeling  off  in 
thin  britUe  flakes.  Wood  greyish- white,  with  a  small  bright  orange- 
yellow  heartwood,  which  is  very  hard  Pores  from  small  to  largCi 
joined  by  wavy,  more  or  less  concentric,  bands  of  soft  and  often  int^- 
rupted  tissue,  which  alternate  with  shining  bands  of  firmer  texture  of 
about  the  same  width.  In  the  heartwood  the  pores  are  filled  with  a 
yellow  resinous  substance.    MedvUary  rays  fine  and  very  fine,  wavy. 

Sub-Himalayan  tract  from  the  Salt  Range  eastwards;  south  to  South  India  and 
Ceylon. 

A  common  plant  especially  in  open  places  and  hedges  near  villages.  Growth  slow, 
12  rings  per  incn  of  radius.  Weight  50  lbs.  per  cubic  foot.  The  wood  is  used  in  the 
Darjeeling  Terai  to  give  a  yellow  dye.    The  plant  very  closely  resembles  Oudrania 

javanensxs  in  habit  and  foliage. 

lbs. 

0  3134.    DehraDdn 66 

E    487.    Ehookloong  Forest,  Darjeeline  Terai  (Manson)        .        .        .45 

E2308.     Darjeeling  Terai  (Sir  J.  Edgar) 62 

E2448.    Tukdah  Forest,  Darjeeling,  5000  ft.  (Gamble) .        ...    47 

13.  MORUS,  Linn. 

Four  species.  M.  atropurpurea,  Roxb.  Fl.  Ind,  iii.  595  ;  Fl.  Br.  Ind.  v.  491,  is  a 
Chinese  species  allied  to  M.  alba,  and  now  cultivated  in  various  parts  of  India.  It  has 
a  long  cylindric  dark  purple  fruit. 

Wood  hard :  sapwood  usually  white ;  heartwood  yellow  or  yellowish- 
brown,  turning  darker  on  exposure.  Annual  rings  of  the  species  of 
colder  climates  marked  by  belts  of  large  pores,  in  the  rest  of  the 
wood  pores  gradually  getting  smaller,  and  arranged  in  more  or  less 
concentric  groups.  M&duLLary  rays  fine  to  moderately  broad,  often 
short. 

1.  M.  alba,  Linn. ;  Fl.  Br.  Ind.  v.  492 ;  Roxb.  Fl.  Ind.  iii.  594 ;  Brandis  For.  Fl. 
407,  t.  47.  The  White  Mulberry.  Muritr  hlanc,  Fr. ;  Gelso  bianco,  Ital.  Vem.  Tut, 
tiily  tulklu,  chinni,  chtiriy  Hind. ;  Tutri,  tuntri,  Dehra  Diin. 

A  small  or  moderate-sized  deciduous  tree.  Bark  brown,  rather 
rough.  Wood  hard  :  sapwood  white ;  heartwood  yellow  or  yellowish- 
brown,  darkening  on  exposure.  Annual  rings  marked  by  a  con- 
spicuous belt  of  moderate-sized  and  large  pores,  often  subdivided,  and 
usually  in  two  or  three  rows,  in  the  spring  wood ;  pores  in  the  rest  of 
the  wood  scanty,  getting  gradually  smaller  outwards,  more  or  less  in 
concentric  lines.  Medullary  rays  fine  to  moderately  broad,  rather 
numerous,  giving  a  pretty  silver-grain. 

Indigenous  in  Northern  and  Western  Asia,  cultivated  in  Northern  India  and  up  to 
11,000  ft.  in  the  Himalaya. 

This  is  the  chief  mulberry  used  iot  a\\\L  '^xo^M'cXAotL  va.  the  Punjab  and  Kashmir. 
The  fruit  ia  eaton ;  wild  or  semV-wWd  \t  \a  atM^V  wA  x^>i)»askX  ^rj^XiwX.  ^\kK^  ^xw^tl^ 
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cultivated  it  has  several  very  good  varieties.  The  wood  is  good,  weighs  from  38  to 
56  lbs.  per  cubic  foot,  and  is  used  for  building,  boats,  furniture  and  agricultural  imple- 
meots.  This  is  the  tree  so  much  grown  in  the  Ddn  along  roadsides  and  at  the  Kaunli 
garden. 

lbs. 
0  5064.    Kaunli,  Dehra  Ddn  (Babu  Birbal)      ....    36  (young) 
Nordlinger's  Sections,  vol.  1  (Tab.  XIII.  4). 

2.  M.  indiea,  Linn. ;  Fl.  Br.  Ind.  v.  492 ;  Roxb.  Fl.  Ind.  iiL  596 ;  Brandis  For. 
Fl.  408;  Kurz  For.  FL  ii.  468;  Gamble  Darj.  List  74;  Talbot  Bomb.  List  192. 
Indian  Mulberry.  Vern.  Tvbl,  Pb. ;  2%^rt,  Hind. ;  Tut,  Kashmir ;  Siahtut,  Kumaon ; 
Tut,  Beng. ;  Chota  kirribv,,  Nep. ;  Mekrap,  Lepcha ;  Nuni,  Tneshkuri^  Ass. ;  Tut, 
ambat,  Mar. ;  Poza,  Burm. 

A  moderate-sized  deciduous  tree.  Wood  hard,  yellow,  often  with 
darker  streaks,  turning  orange-brown  on  exposure ;  sap  wood  white. 
Annual  rings  distinctly  marked  by  a  belt  of  perhaps  two  or  three 
rows  of  closely  packed,  moderate-sized  and  large  pores  which  are  gene- 
rally subdivided.  The  pores  in  the  outer  portion  of  the  annual  ring 
are  small,  scattered,  in  small,  somewhat  concentric  groups,  uniformly 
distributed.  Medullary  rays  moderately  broad,  short,  giving  a  hand- 
some silver-grain  of  shilling  narrow  plates. 

Lower  Himalaya  and  sub-Himalayan  tract  from  Kashmir  to  Sikkim,  up  to  7000  ft. 
in  the  North-West,  to  about  4000  ft.  in  Sikkim  valleys ;  Shan  Hills  of  Burma  at 
4000  ft. ;  cultivated  elsewhere  in  Northern  India  and  in  the  Nilgiris. 

This  is  the  tree  cultivated  in  Bengal  to  feed  silkworms,  the  trees  being  coppiced  or 
pollarded  to  afford  a  plentiful  supply  of  good  leaves  (see  Boxb.  Fl.  Ind.,  also  Cotes 
in  Ind.  Mus.  Notes,  vol.  1,  and  Watt  Diet.  Econ.  Products,  vol.  vi.  part  iii.).  The 
species  of  silkworm  fed  on  the  Mulberry  are:  (1)  Bombyx  Mori,  Fabr.,  little  used 
except  in  parts  of  the  Punjab  and  at  Dehra  Ddn;  (2)  B,  fortunatus,  Hutton,  much 
reared  in  Bengal;  (3)  B.  Crcesi,  Hutton,  also  reared  Id  Bengal  and  Assam;  (4)  B, 
arracanensia,  Hutton,  reared  in  Arracan  and  Burma ;  (5)  B,  Textor,  Hutton,  occasioually 
reared  in  Assam  and  Bengal ;  and  B.  sinensis,  Hutton,  sometimes  also  reared  in  Bengal. 

The  timber  is  of  good  quality,  but  not  usually  obtainable  of  any  size,  though  at 
Changa-Manga  a  tree  has  been  measured  giving  5  ft.  II  in.  girth  at  fifteen  years  of 
age.  The  growth  is  clearly  very  fast,  usually  under  5  rings  per  inch  of  radius.  Repro- 
duction is  exceedingly  easy ;  indeed,  it  is  difficult  to  keep  it  down,  and  it  is  owing  to 
this  that  it  has  almost  succeeded  in  ousting  the  Sissu  in  the  Changa-Manga  and  other 
plantations.  The  seed  is  chiefly  spread  by  birds,  notably  by  the  rose-coloured  starling, 
or  **  TiUyer "  (Pastor  roseus,  Blyth) :  see  Coventry  in  "  Ind.  For.,"  xxiv.  200.  A 
fungus,  likely  to  do  considerable  damage,  found  on  the  mulberry  trees  at  Changa- 
Manga  by  F.  Gleadovv,  is  Trichosporium  cUerrimum,  Massee. 

lbs. 

P   891.    Multdn  (Baden-Powell) 42 

P  1195.    Madhopur  (F.  Halsey) 47 

P  5105  9,  5106  6,  Changa-Manga  Plantation,  Punjab      .        .       37  and  45 
Nordlinger's  Sections,  vol.  10. 

8.  M.  serrata,  Roxb.  Fl.  Ind.  iii.  596 ;  Fl.  Br.  Ind.  y.  492 ;  Brandis  For.  Fl.  409. 
Vern.  Karu/n,  tut,  kdura,  tuliikul,  sod,  an,  shta,  chimu,  kimu,  Pb. ;  Kimu,  himu^  Hind. 

A  large  deciduous  tree.  Bark  greyish-brown,  with  a  reddisli 
tinge ;  usually  rough,  with  shallow  vertical  fissures.  Sapwood  small, 
white ;  heartwood  yellow  or  brown,  with  a  slight  lustre,  moderately 
hard,  darkening  on  exposure.  Annual  rings  distinctly  marked  by 
a  line  or  irregular  belt  of  moderate-sized  and  large  pores,  which  are 
frequently  subdivided  and  filled  with  gum.  In  the  outer  portion  of 
each  annual  ring  the  pores  are  small  and  moderate-sized,  rather 
scanty,  often  arranged  in  more  or  less  concentric  short  lines  or  grovL^^. 
Medullary  rays  moderately  broad,  distant,  gwmg  «ii  t^.>J!cl'^x  ^t^\»V3 
silver-^7»iii  of  narrow  piates. 
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West  Himalaya  from  Kumoon  westwardS|  at  4-9000  ft. ;  often  cultivated. 

This  is  a  large  tree  with  large  soft  leaves  and  long  catkins,  easily  recognized  from 
M,  cUha  and  M,  indica.  It  reaches  a  considerable  size,  and,  as  Brandis  says,  trees  of 
60  to  70  ft.  high  and  9  to  10  ft.  in  girth  are  not  uncommon ;  while  J.  L.  Stewart 
mentions  several  trees  of  20  ft.  in  girth,  and  one  at  the  Hindu  temple  of  Barmaor  in 
Chamba  at  7000  ft^  of  28  ft. 

The  wood  is  an  excellent  furniture  wood,  and  is  probably  that  which  is  moet  in 
use  in  the  Himalaya,  and  is  lately  of  considerable  demand  for  making  tennis  and 
badminton  bats  at  Sialkot.  It  is  used  for  troughs,  agricultural  implements  and  cabinet- 
work, also  for  Simla  carvings.  The  growth  is  sometimes  fast,  as  fast  as  4  rings  per 
inch  of  radius,  but  more  usually  about  8  rings.  ^^ 

H3174.  Bungagalli,  Hazara,  7000  ft.  (Wild) — 

H      10.  Julung,  Simla,  4000  ft 36 

H      28.  Madhan,  Simla,  5000  ft 36 

H      95.  Simla,  6000  ft 36 

4.  M.  laevigata,  Wall. ;  Fl.  Br.  Ind.  V.  492 ;  Brandis  For.  Fl.  409 ;  Kurz  For. 
Fl.  ii.  467 ;  Gamble  Darj.  List  74.  M.  cuspidata.  Wall. ;  Gbmble  Man.  Ind.  Timbers, 
Ed.  i.  328.  Vem.  TUt.  Hind. ;  Kimbu^  Nep. ;  Namhyong,  Lepcha ;  Singtok,  senta, 
Bhutia ;  Bola^  Ass. ;  Malaingy  Burm. 

A  large  tree.  Wood  yellow,  with  yellowish-brown  heartwood, 
hard,  close-grained,  with  a  beautiful  lustre,  darkening  on  exposure  to 
reddish-brown.  Annvxd  rings  marked  by  a  white  line,  and  some- 
times by  a  continuous  string  of  pores.  Pores  rather  scanty,  uniformly 
distributed^  moderate-sized  to  large,  often  oval  and  subdivided^  each 
pore  in  a  narrow  ring  of  soft  tissue,  prominent  on  a  vertical  section. 
MedvZlary  rays  fine  and  moderately  broad ;  the  distance  between  the 
rays  generally  larger  than  the  transverse  diameter  of  the  pores. 
Medullary  rays  prominent  on  a  radial  section,  giving  the  wood  a 
marked  silver-grain. 

Himalaya,  from  the  Indus  to  Assam,  up  to  4000  ft.,  of  very  large  size  in  the  valleys 
of  Sikkim ;  Shan  Hills  and  hills  of  Martaban  and  Tenasserim  in  Burma ;  sometimes 
cultivated. 

This  fine  tree  reaches  100  ft.  in  height  or  more,  with  a  girth  of  15  ft.  in  the 
Eastern  Himalaya ;  in  the  Western  Himalaya  it  is  apparently  of  smaller  size.  The 
wood  is  used  in  the  Darjeeling  Hills  in  house-building ;  in  Assam  for,  boat-oars  and 
furniture.  It  deserves  to  be  better  known  and  to  be  more  employed  for  furmture, 
cabinet-work,  and  perhaps  tea-boxes.  It  has  a  long  cylindric,  rather  dry  and  insipid 
fruit.    The  growth  is  moderate,  averaging  7  rings  per  inch  of  radius.    On  an  average 

W  =  45  lbs.  per  cubic  foot. 

lbs. 

E    706.    Great  Rangit  Valley,  Darjeeling,  3000  ft.  (Manson)         .        .  42 

E3396.  „  ,,  „  1000  ft.  (Gamble)         .        .  44 

E    656.    Bamunpokri,  Darjeeling  Terai  (Manson) 48 

E2306.    EastemDuars,  Assam  (G.Mann) 47 

E  2196.    Nowgong,  Assam  „  42 

E  2305.    Kamrtip,  Assam  „  49 

Tribe  IV.    ASTOCASPBJl. 
14.  FICUS,  Linn. 

This  is  probably  the  genus  of  woody  plants  of  the  Indian  forests  which  contains 
the  largest  number  of  species.  According  to  the  Fl.  Br.  lud.,  which  follows  the 
Monograph  by  Sir  George  King  which  was  published  in  vol.  1  of  the  "  Annals  of  the 
Royal  Botanic  Garden  of  Calcutta,"  there  are  112  species  in  the  area  to  which  the  FL 
Br.  Ind.  refers,  and  of  these  82  occur  in  the  region  of  British  India,  Burma  and  Ceylon 
taken  up  in  this  account.  These  82  species  belong  to  seven  subgenera,  and  some  of 
them  are  unimportant  shrubs,  climbers  or  small  trees,  which  it  is  not  necessary  to 

specially  mention.     It  is  unnecesawy  \«  c^o\ft  ^\t  Qt.'^xi.^^l&xyaft^CL^h^  as  his  work 

in  adopted  in  the  Fl.  Br.  Ind. 
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The  ¥i^  genus  contains  some  of  the  giants  of  the  vegetable  kingdom,  the  largest  ot 
which,  such  as  the  Banyan,  Pipal  and  Indiarubber  fig,  are  well-known  Indian  plants. 
From  these  gigantic  plants,  often  covering  large  areas  of  ground  by  means  of  rooting 
drops  from  the  branches,  there  is  every  gradation  of  size  down  to  the  small  wiry- 
stemmed  species  which  climb,  ivy-like,  over  trees  and  rocks  in  moist  valleys.  Many 
of  the  figs  are  commonly  epiphytic,  or  at  any  rate  commence  their  lives  as  epiphytes, 
afterwards,  having  destroyed  their  hosts,  becoming  erect  trees  themselves.  The  wonder- 
ful arrangement  by  which  the  fertilization  of  the  flowers  of  the  figs,  which  are  found 
in  the  interior  of  closed  receptacles,  is  assisted  by  small  Hymenopterous  insects  of  the 
genus  Blastophagay  need  not  here  be  described ;  for  it  is  fully  explained  by  Sir  G.  King. 

The  edible  fig  of  Europe  is  F,  Carica^  Linn. ;  Brandis  For.  Fl.  418 ;  Vem.  Anjir. 
It  is  cultivated  to  some  extent  in  India,  and  largely  in  Baluchistan,  Afghanistan  and 
Kashmir.  For  an  account  of  the  process  of  caprification  see  Brandis  For.  Fl.  Lc.  The 
big;  fig  of  Australia,  whose  leaves  so  much  resemble  those  of  the  Indiarubber  fig, 
F,  elastica,  is  F.  macrophylla,  Desf. ;  Benth.  Fl.  Aust.  vi.  170.  It  may  frequently  & 
seen  in  cultivation.  The  small  climbing  fig  with  large  fruit  and  very  polymorphous 
leaves  so  common  on  walls  and  trees  in  Calcutta,  Dehra  Ddn  and  other  places  in  India 
is  F,  pumila,  Linn.    It  belongs  to  the  section  Eusyce, 

Wood  structure  very  uniform.  Wood  usually  soft,  characterized 
by  alternate  bands  of  soft  and  hard  tissue,  the  breadth  of  either  vary- 
ing according  to  species  and  both  conspicuous  on  a  vertical  section. 
Pores  usually  large,  scanty,  subdivided,  irregularly  scattered.  Medvl* 
lary  rays  usually  of  moderate  breadth,  sometimes  of  two  classes,  wavy. 

Subgenus  1.    PAL^OMORPHE. 

Three  species,  usually  small  trees  or  epiphytic  or  scandent  shrubs.  F,  svhvlata, 
Blume ;  Fl.  Br.  Ind,  v.  497 ;  Kurz  For.  Fl.  ii.  452,  is  a  straggling  shrub  of  Chittagoug 
and  Burma ;  and  F.  urophylla.  Wall.,  an  erect  shrub  or  small  tree  of  Assam,  the  Khasia 
Hills,  Chittagong  and  Burma. 

1.  F.  gibbosa,  Blume ;  Fl.  Br.  Ind.  v.  496 ;  Talbot  Bomb.  List  193.  F. parasitica. 
Keen. ;  Bedd.  Fl.  Sylv.  ccxxiv. ;  Brandis  For.  Fl.  420 ;  Trimen  Fl.  Ceyl.  iv.  85.  F. 
excelsa^  Vahl ;  Roxb.  Fl.  Ind.  iii.  552 ;  Kurz  For.  Fl.  ii.  451.  F.  Ampelosy  Koen. ; 
Eoxb.  Fl.  Ind.  iii.  553.  F.  tuberculata,  Roxb.  Fl.  Ind.  iii.  554;  Bedd.  Fl.  Sylv.  ccxxiv. 
Vem.  Cfhhanchrif  Grarhw. ;  Dadu  handa,  Dehra  Ddn;  Datir^  Mar.;  Tdla  barinka, 
honda  juvi,  Tel. ;  Baseri,  Khond ;  Kaliporanaf  Reddi ;  Gas-rUtul,  weL-ehetu,  Ciogh. ; 
Nyaungthabye,  Burm. 

An  epiphytic  or  erect  tree.  Bark  thin,  smooth,  greenish-yellow. 
Wood  light  brown  or  grey,  soft  to  moderately  hard,  divided  into 
alternate  broad  hard  dark,  and  narrow  light  soft  more  or  less  wavy 
concentric  rings.  The  light  rings  occasionally  anastomoze.  Pores 
moderate-sized  to  large,  scanty,  irregularly  distributed.  MedvZlary 
rays  moderately  broad,  light-coloured,  rather  short,  not  numerous. 

Sub-Himalayan  tract  from  the  Jumna  to  Nepal ;  Bengal  and  Behar,  Orissa  and  the 
Circars;  throuorhout  Central,  Western  and  Southern  India;  Chittagoug,  Burma  and 
the  Andaman  Islands  ;  low  country  of  Ceylon. 

It  is  curious  that  King  should  write  of  this  species  as  a  "  tree,"  and  his  statement 
is  followed  by  the  Fl.  Br.  Ind.  Beddome  also  calls  it  a  tree,  Brandis  a  large  tree  or 
epiphyte,  and  the  "  Ceylon  Flora  "  "  an  epiphyte  in  a  young  state,  finally  a  tree."  I  have 
myself  seen  it  growing  in  various  parts  of  India,  but  never,  that  I  can  remember,  as 
anything  but  a  large  epiphytic  shrub,  preferring  to  grow  on  other  figs,  such  as  the 
pipal  and  banyan,  or  on  walls  or  well-sides,  and  giving  out  a  multitude  of  interlacing 
aerial  roots.  Talbot  seems  to  share  my  experience.  It  is,  however,  strange  that 
Roxburgh,  who  lived  long  in  the  Circars,  where  it  is  common,  writes  of  it  as  a  tree,  and 
mentions  a  beautiful  specimen  at  Gkinjam.  Its  broad  rhomboid  scabrous  leaves  are 
characteristic.  The  leaves  are  used  to  polish  ivory  (Roxb.),  and  are  given  to  cattle, 
being  supposed  to  increase  the  flow  of  milk.  j. 

C    3830.    Gullery  Forest,  Ganjam  (Gamble) ^% 

C   4319.    Juddengy  Forests,  Godavari  (Gamble) — 

W  4731.     Travancore  (Bouidillon) '^ 
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SuBGBNUs  2.    UROSTIGMA. 

This  subgenus  contains  36  species,  among  them  nearly  all  the  largest  and  most 
important  ones.    They  are  generally  epiphytic,  at  least  in  early  life.    F,  DcUhousicSf 
Miq. ;   Fl.  Br.  Ind.  v.  499,  is  a  tree  of  the  Nilgiris  at  2-3000  ft.    F.  fiwsorensis, 
Heyne;  Fl.  Br.  Ind.  v.  500;  Bedd.  Fl.  Sylv.  ccxxii.;  Brandis  For.  Fl.  414;  Kurz  For. 
FI.  ii.  440 ;  Gamble  Daij.  List  74 ;  Talbot  Bomb.  List  193 ;  Trimen  FL  Ceyl.  iv.  86 ; 
Yem.  Sunkongf  Lepcha:   Oonit  Kan.;  Bhurvar,  Mar.;   Bunuga,  Gingb.,  is  a  large 
evergreen,  sometimes  epiphytic,  shady  tree  of  the  Sikkim  lower  hills  up  to  3000  ft, 
Assam,  the  Ehasia  Hills,  the  Eng  forests  of  Burma,  the  Western  Ghdts  and  Ceylon ; 
a  good  tree  to  shade  coflFee.    F.  pilosa,  Reinw. ;  Fl.  Br.  Ind.  v.  500 ;  Kurz  For.  M.  iL 
441,  is  a  large  tree  of  Upper  Tenasserim.     F,  altissima,  Blume;  Fl.  Br.  Ind.  v.  504; 
Kurz  For.  Fl.  ii.  442 ;  Gamble  Darj.  List  74 ;  Trimen  Fl.  Ceyl.  iv.  87  (^F.  lacci/era, 
Roxb.  Fl.  Ind.  iii.  545 ;  Bedd.  Fl.  Sylv.  ccxxiii. ;  Brandis  For.  Fl.  418 ;  Kurz  For.  PI. 
ii.  441);  Vem.  Yohdung^  Lepcha;  Prab,  phegran,  Gdro;  Bur,  Ass.;  KcUhal^  bat, 
Sylhet ;  Nyaunghen,  Burm. ;  Nuga,  kosgona,  Cingh.,  is  a  very  large,  often  epiphytic, 
tree  of  the  forests  of  the  eastern  Lower  Himalaya  from  Nepal  to  Bhutan,  Assam, 
Eastern  Bengal,  Burma,  the  Andaman  Islands,  Malabar  and  Ceylon.    It  yields  an 
indiarubber  of  quality  less  valuable  than  that  of  F.  dastica.    F.  Hookerij  Miq. ;  FL 
Br.  Ind.  v.  505 ;  G^amble  Darj.  List  74,  is  a  scarce  tree  of  the  Sikkim  Himalaya  and 
Khasia  Hills,  up  to  6000  ft.,  with  broad  leaves.    F.  indica,  Linn. ;  Fl.  Br.  Ind.  v.  506; 
Brandis  For.  Fl.  415;  Kurz  For.  Fl.  ii.  442,  is  a  large  spreading  tree,  rather  scarce  in 
the  forests  of  Burma.    F,  oUusifolia,  Roxb.  Fl.  Ind.  iii.  546 ;  Kurz  For.  Fl.  ii.  443 ; 
Gamble  Darj.  List  74 ;  Yern.  Krapchi,  Mechi ;  DaU^  Magh ;  NyaunggycU,  Burm.,  is 
a  small-leaved,  epiphytic,  but  afterwards  large  tree  of  the  Eastern  sub-Himalayan  ree^on, 
Assam,  Eastern  Bengal  and  Burma,  which  yields  an  inferior  kind  of  indiarubber. 
F.  Trimeni,  King;   Fl.  Br.  Ind.  v.  509;  Trimen  Fl.  Ceyl.  iv.  88,  is  a  very  iMge 
tree  of  Travancore  and  Ceylon.    The  huge  specimen  of  it  opposite  the  Herbarium 
at  the  Peradeniya  Garden  is  well  known.    F,  Talbotiy  King;   Fl.  Br.  Ind.  v.  312; 
Talbot  Bomb.  List  194,  is  a  large  tree  common  in  the  moist  forests  on  the  Southern 
Ghdts  of  North  Kanara.    F,  nervosa.  Roth;   Fl.  Br.  Ind.  v.  512;  Bedd.  FL  Sylv. 
ccxxiii.;   Kurz  For.  Fl.  ii.  453;  Talbot  Bomb.  List  194;  Trimen  Fl.  Ceyl.  iv.  89; 
Vem.  Nyaungpeinn^f  Burm.;  Kalumaduway  Cingh.,  is  a  tree  of  the  eastern  Lower 
Himalaya,  Assam,  the  Khasia  Hills,  Chittagong,  Burma,  the  Western  Coast  and 
Western  Ghdts  and  Ceylon.    F.  Amottiana,  Miq. ;  Fl.  Br.  Ind.  v.  513 ;  Talbot  BomK 
List  194;   Trimen   Fl.  Ceyl.   iv.  90;  Vem.  Pacer,  Mar.;   Kaputoho,  Cingh.,  is  a 
$2labrou8  tree  resembling  the  Pipal  and  found  chiefly  epiphytic  on  other  trees  and  on 
rocks  in  the  Deccan,  extending  to  Chota  Nagpore.     It  has  recently  also  been  found 
in  the  Tons  Valley,  Jaunsar  Himalaya,  at  35i0  ft.    F,  geniculata,  Kurz  For.  FL  ii. 
447 ;  Fl.  Br.  Ind.  v.  516 ;  Vera.  Nyaungthahye,  Burm.,  is  a  large  tree  of  the  Sikkim 
Himalaya,  Assam,  Chittagong  and  Burma.     F  Rama  Varmoe,  Bourdillon  in  Journ. 
Bomb.  Nat.  Hist.  Soc.  xiii.  155,  is  a  very  large  species  resembling  the  Banyan,  but 
without  aerial  roots,  recently  discovered  in  evergreen  forest  in  the  hills  of  Travancore 
at  1-4000  ft. 

2.  F.  bengalensis,  Linn. ;  Fl.  Br.  Ind.  v.  499 ;  Bedd.  Fl.  Sylv.  ccxxii. ;  Brandis 
For.  Fl.  412;  Kurz  For.  Fl.  ii.  440;  Gamble  Darj.  List  74;  Talbot  Bomb.  List  193; 
Trimen  Fl.  Ceyl.  iv.  86.  F.  indica,  Roxb.  Fl.  Ind.  iii.  539.  The  Banyan.  Vera.  Bar, 
bar,  her,  hargat.  Hind. ;  Badu,  Kumaon ;  Bur,  hut,  Beng. ;  Boru,  Uriya ;  Borhar, 
Nep. ;  Kangji,  Lepcha ;  Ba/nket,  Gdro ;  Bot,  Ass. ;  Barelli,  Gondi ;  Wdra,  toada, 
Kurku;  Bai,  K61;  Ala,  Tam. ;  Mdri,  peddi-mari,  Tel.;  Ahlada,  aladamara,  ala, 
Kan.;  Peralu,  Mai.;  War,  vada,  vadi.  Mar.;  Cherla,  Mai.;  Maha-nuga,  Cingh.; 
Pyinyaung,  Burm. 

A  large  or  very  large  tree,  throwing  down  numerous  aerial  roots 
from  the  branches.  Bark  i^  in.  thick,  greyish-white,  smooth,  ex- 
foliating in  small  irregular  plates.  Wooa  grey,  moderately  hard,  no 
heartwood,  having  narrow,  wavy,  concentric  bands  of  soft  tissue 
alternating  with  broader  bands  of  firmer  tissue  and  darker  colour. 
Pores  moderate-sized  and  large,  sometimes  very  large,  often  sub- 
divided,  scanty,  scattered  iTregaWV^.  MedvUary  rays  fine,  equi- 
dist&nt,  clearly  marked,  \>ul  not  nxxm^xoxja,    Qn  ^  i:^^\^  ^^'Jt^Vojii.  the 
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pores  and  soft   bands  are  distinctly  marked,  giving  the  wood  a 
characteristic  grain,  the  larger  pores  being  frequently  oblique. 

Sub-Himalayan  forests  from  Peshawar  to  Assam;  deciduous  forests  of  Behar, 
Chota  Nagpore,  Orissa,  Gircars,  G.P.,  Bombay  Presidency  and  South  India;  also,  but 
less  common,  in  evergreen  forests ;  low  country  of  Ceylon.  It  is,  undoubtedly, "  wild  " 
in  most  of  this  area,  but  whether  it  is  really  '*  indigenous  "  it  is  difficult  to  say.  The 
Fl.  Br.  Ind.  says  it  is  only  wild  (presumably  "indigenous"  is  meant)  in  the  sub- 
Himalayan  forests  and  the  lower  slopes  of  the  Deccan  Hills,  but  it  may  be  found  far 
from  villages  in  many  other  forest  regions. 

The  rate  of  growth  is  not  distinguishable  by  means  of  annual  rings,  but  it  is  known 
that  it  is  very  fast.  The  tree  sends  down  aerial  roots  from  the  branches,  these  root  in 
the  ground  and  grow  into  separate  trunks,  which  serve  as  supports  for  the  branches  and 
as  feeders  for  the  tree,  which  thus  largely  increases  in  spread  of  foliage.  Roxburgh 
states  that  he  saw  some  trees  with  fully  500  yards'  circumference  round  the  spread  of 
branches  and  about  100  ft.  high.  Brandis  says  that  many  specimens  may  be  seen  in 
Bengal  with  the  crown  200  to  300  ft.  in  diameter.  In  Bengal,  the  aerial  roots  and  long 
branches  are  usually  more  developed  than  in  Northern  India,  but  the  trunk  in  the 
latter  drier  region  attains  a  laiger  girth,  often  25  to  30  ft.  In  the  forest  it  does  not 
seem  to  spread  so  widely  as  in  the  open  or  as  the  India-rubber  Fig  (i^.  eloLsHca)  does. 
Roxburgh  says  the  largest  trees  are  to  be  found  about  the  villages  situated  in  fertile 
valleys  among  the  mountains.  Balfour  says  that  Marsden  mentions  a  tree  near  Patna 
having  a  diameter  of  363  to  375  ft.  of  spread,  circumference  of  shadow  1116  ft.,  with 
50  to  60  principal  stems.  The  well-known  tree  in  the  Botanic  Garden,  Calcutta, 
which  was  ascertained  by  Falconer  to  have  grown  in  1782  from  a  seed  deposited  in  the 
crown  of  a  date  palm,  and  which  is  consequently  now  120  years  old,  measured  when 
examined  by  Falconer  in  1834,  Hooker  in  1847,  and  Balfour  in  1863,  300  ft.  in 
diameter  of  spread  and  80  ft.  in  height.  It  has  since  suffered  severely  in  the  cyclones 
of  1864  and  1867,  but  has  more  or  less  recovered  and  was  in  1900  of  very  large 
size.  In  1886  its  spread  had  a  circumference  of  857  ft.  and  its  bole  a  girth  of 
42  ft.  In  Novembef,  1900,  so  Dr.  Prain  informs  me,  its  dimensions  are:  Longest 
diameters,  N.-S.  288  ft.,  E.-W.  300  ft ;  circumference  of  trunk  51  ft.,  of  crown  938  ft. ; 
height  85  ft. ;  number  of  rooted  drops  464.  Brandis  met  with  a  tree  at  Ghicholi  in 
Hoiiiungabad  District,  Gentral  Provinces,  85  ft.  high  with  a  diameter  of  275  ft.,  and 
occupying  an  area  of  1^  acres.  Its  aerial  roots  were  not,  as  usual  in  cultivation,  assisted 
by  bamboos,  but  small  mounds  of  earth  were  heaped  up  to  meet  and  receive  tbem. 
A  tree  at  Madura,  measured  in  1888  by  Sir  Philip  Hutcnins,  had  a  spread  of  200  ft. 
in  diameter  and  a  central  bole  30  ft.  in  diameter.  It  occupied  about  three-fourths  of 
an  acre  of  ground.  G.  G.  Rogers,  in  '^  Ind.  Forester,"  vol.  xxi.  p.  95,  describes  a  tree  at 
Haidarpur  Hinduw^a  in  the  Saharanpur  District  which  had  a  circumference  of  spread  of 
523  ft.  corresponding  to  166  ft.  diameter.  Its  height  was  only  53  fc.  and  the  central  bole 
had  a  girth  of  only  28  ft.,  but  it  had  127  distinct  aerial  roots.  It  must  be  remembered 
bow  far  north  and  in  how  comparatively  dry  a  climate  this  specimen  is  living.  Mr. 
Warner,  quoted  by  Sir  G.  King,  describes  a  banyan  at  Wysatgarh  near  Satara  which 
had,  in  1882,  a  circumference  of  spread  of  1587  ft. ;  while  another,  in  the  Andhra 
Valley  near  Poona,  had  a  circumference  of  spread  of  about  2000  ft. 

The  name  "  Banyan  "  was,  according  to  Yule  and  Bumell  in  "  Glossary  of  Anglo- 
Indian  Words,"  p.  50,  given  to  a  tree  growing  near  the  Gombroon  (t.c.  Bandar  Abbas 
in  the  Persian  Gulf),  under  which  some  banians  or  Hindu  traders  had  built  a  pagoda. 
It  is  a  sacred  tree,  and  Hindus  object  to  cutting  it,  hence  the  difficulty  in  obtaining  >^.. 
labour  in  the  forests  to  cut  the  banyans  and  other  big  figs  which  occupy  large  areas  of 
ground  to  little  purpose,  and  produce  seed  to  propagate  their  kind.  Gutting  the  banyan 
and  other  fig  trees  in  the  forest  is,  however,  an  important  sylvicultural  operation 
wherever  it  can  be  managed,  and  it  is  one  which  should  be  done,  as  far  as  prejudices 
will  permit,  systematically,  as  the  trees  not  only  occupy  a  great  deal  of  land,  but 
produce  seed  largely  and  form  fresh  plants. 

The  wood  is  esteemed  of  little  value,  but  is  durable  under  water,  and  therefore 
used  for  well-curbs.  If  carefully  cut  and  seasoned  it  has  a  pretty  grain  and  good 
texture,  and  can  be  made  into  furniture.  It  is  sometimes  used  for  boxes  and  door- 
panels.  The  average  weight  of  the  wood  is  about  36  lbs.  pHer  cubic  foot;  Skinner 
(No.!  70)  gives  36  lbs.  and  P  =  600.  The  wood  of  the  drops  is  stronger^  wA  \^  >m«^ 
for  tent-poles,  cart-yokes  and  banghy-poles.  The  batk  and  smaW  xooXr^x^^''^  ^^  ^ 
coarse  Ware  for  rope-making.    The  milky  juice  is  made  vnto  \>\T^Vcaft^  ^iJaa  \«k^^^  ^2t^ 
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used  as  plates,  and  the  fibre  is  used  for  slow-matclies  by  the  Sikhs.  Lac  is  sometimes 
collected  on  it,  the  leaves  are  used  to  cure  bruises,  the  bark  in  native  medicine,  and 
the  fruit  is  sometimes  eaten.  It  is  a  common  avenue  tree,  and  beins  evergreen,  fast- 
growing  and  easily  propagated  by  large  cuttings,  is  very  useful  for  planting  on  road- 
sides. Cuttings,  8  to  10  It.  long,  planted  in  July,  succeed  well.  But  although  easily 
grown  from  cuttings,  its  propagation  is  effected  naturally  in  most  cases  by  means  of 
the  seeds.  Birds  are  fond  of  the  fruit,  and  the  seeds  pass  through  them  and  are 
ejected  on  the  branches  of  other  trees  in  their  dropping^.  The  seeds  then  germinate, 
and  the  roots  are  gradually  pushed  downwards  along  the  branches  and  stem  until  they 
reach  the  ground  where  they  can  root,  and  the  fig  then  crrows  and  eventually  envelops 
and  kills  its  host.  To  buildings  also  of  all  kinds  the  banyan  is  most  destructive,  as 
the  seedlings  once  rooted  in  crevices  or  cracks  are  almost  impossible  to  extirpate.  The 
leaves  are  rarely,  if  ever,  eaten  by  goats,  but,  on  the  other  hand,  they  are  lai^ely  cut 

and  used  as  elephant-fodder. 

ite. 

C  1150.    Ahiri  Reserve,  C.P.  (R.  Thompson) 38 

0    836.    Bairagarh  Reserve,  Berar  (Drysdale) 39 

€  2813.    Melghdt,  Berar  (Brandis) — 

D4009.    Cuddapah  (Gamble) 29 

D4132.    Madras 37 

Nordlinger's  Sections,  vol.  11. 

3.  F.  tomentosa,  Roxb.  FL  Ind.  iii.  550 ;  Fl.  Br.  Ind.  v.  501 ;  Bedd.  PL  Sylv. 
ccxxiii. ;  Brandis  For.  Fl.  414 ;  Talbot  Bomb.  List  194 ;  Trimen  FL  Ceyl.  iv.  87. 
Vem.  Petta  mart,  Tel. ;   WeH-aralu,  Cingh. 

A  large  tree,  usually  epiphytic.  Bark  greenish- white,  i  in.  thick, 
smooth.  Wood  moderately  hard,  white,  with  alternate  bands  of  soft 
pale  and  firm  dark  tissue,  very  regular  and  concentric  Pores 
moderate-sized  to  large,  very  scanty,  often  subdivided.  MedvUcmf 
rays  fine,  prominent,  equidistant. 

Dry  regions  of  India,  Bandelkhand,  Behar,  Chota  Nagpore,  southwards  to  the 
Deccan  forests,  westwards  to  the  coast  of  the  Konkan  and  Eanara ;  dry  region  of 
Oeylon. 

A  pretty  species  with  few  aerial  roots.  It  is  fond  of  old  buildings  and  does  much 
damage  to  them. 

Ite. 
C  3646.    Daltonganj,  Palamow  (Gramble) 41 

4.  F.  glaberrima,  Bl. ;  Fl.  Br.  Ind.  v.  506 ;  Gamble  Darj.  List  74.  F.  Tkomsoni, 
Miq. ;  Kurz  For.  Fl.  ii.  443.  F,  angustifolia,  Roxb.  Fl.  Ind.  iiu  554.  Vem.  Kakkri, 
khankrif  durld.  Hind. 

An  evergreen  tree.  Bark  i  in.  thick,  light  yellowish-brown, 
slightly  wrinkled  and  lenticellate,  otherwise  smooth.  Wood  soft, 
with  alternate  concentric  bands  of  soft  and  close  tissue.  Pores  large, 
often  subdivided,  scanty,  unevenly  distributed.  MeduUary  rays  fine, 
rather  distant. 

Sub-Himalayan  tract  from  the  Jumna  eastwards,  in  wet  places  in  Dehra  Dun, 
Kumaon,  etc. ;  Burma  and  the  Andaman  Islands. 

Ibe. 

0  5094.    Dehra  Dtin  (Babu  U.  N.  Kaojilal) 35 

5.  F.  Benjamina,  Linn. ;  Fl.  Br.  Ind.  V.  508 ;  Bedd.  Fl.  Sylv.  ccxxiiL ;  Brandis 
For.  Fl.  417 ;  Kurz  For.  Fl.  ii.  446 ;  Talbot  Bomb.  List  194.  F.  nuda,  Miq. ;  Kurz 
For.  Fl.  ii.  445.    Vem.  Waringiriy  Malay. 

A  very  large  tree,  with  drooping  branches.  Wood  soft,  light 
brown,  in  alternate  layers  of  light  brown  soft  tissue  and  darker 
(lighter  on  a  vertical  section)  hard  tissue,  the  breadth  of  the  soft 
layers  about  half  that  of  the  hard  ones.  Pores  moderate-sized  to 
large,  very  scanty,  unevenly  d\^it\b\3Ltad.  MedvUary  rays  fine  to 
fnoderately  broad,  rather  numexoxiLa,  \xTi\loT\xi* 
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Indigenous  in  Timor,  Sumatra  and  Celebes,  planted  elsewhere  (King). 
A  very  fine  avenue  tree  and  excellent  for  shade ;  huge  specimens  are  common  in        "^ 
Java. 

Nordlinger's  Sections,  vol.  4  (young  tree  only)  (Tab.  XIII.  5). 

Var.  comosa^  Kurz  For.  Fl.  ii.  446 ;  Gamble  Darj.  List  74.  F,  comosa,  Roxb.  Fl. 
Ind.  iii.  552.  Vem.  Kabra,  Nep. ;  Kunhipy  Lepcha ;  Juri  pdkri.  Ass. ;  Putra  jivi^ 
TeL  ;  Sunomjar,  Sonthal ;  Jiliy  Mai  Pahari. 

A  moderate-sized,  evergreen,  often  epiphytic  tree.  Bark  thin, 
smooth,  grey.  Wood  grey,  moderately  hard,  with  alternating  con- 
centric bands  of  soft  and  hard  tissue.  Pores  large,  scanty,  often 
subdivided.     Medullary  rays  fine,  numerous. 

Eastern  Himalayan  valleys  and  sub-Himalayan  tract ;  Assam,  Eastern  Bengal  and 
Ohittagong ;  throughout  Burma ;  Behar,  Ghota  Nagpore  and  the  Circars. 

This  variety  is  at  once  recognized  by  its  large  yellow  fruit,  the  type  having  a  small 
fruit  only.    In  respect  to  leaves  the  two  are  almost  identical. 

lbs. 
E  588.    Bamunpokri,  Darjeeling  (Hanson) 34 

No.  D  3971  from  the  Agri-Hortl.  (hardens,  Madras,  called  F,  javanica,  is  probably 
the  **  Waringin  "  F,  Benjamina, 

6.  F.  elastica,  Roxb.  Fl.  Ind.  iii.  541 ;  Fl.  Br.  Ind.  v.  508 ;  Brandis  For.  Fl.  417 ; 
Kurz  For.  Fl.  ii.  444 ;  Gamble  Darj.  List  75.  The  Indiarubber  Fig  or  Gaoutchouc 
tree.  Vem.  Bor,  attah  hor^  Beng.,  Ass. ;  Lesu,  Nep. ;  Tok,  Lepcha ;  Banket,  Gdro ; 
Kagiri,  kasmir,  Khasia;  Bawdi,  nyaunghawdi,  nyaungkyetpaung,  kyetpaunghin^ 
Burm. 

A  gigantic  evergreen  tree,  sending  down  numerous  aerial  roots 
from  the  branches.  Bark  reddish-brown,  smooth  but  scurfy,  in  open 
places  it  is  sometimes  grey.  Wood  soft,  light  brown,  with  alternate 
concentric  bands  of  soft  dark  and  ordinary  tissue.  Pores  moderate- 
sized  to  large,  scanty,  unevenly  distributed.  Medullary  rays  fine  to 
moderately  broad,  wavy,  unequally  distributed. 

Outer  hills  of  the  Eastern  Himalaya  from  Nepal  eastwards,  rising  to  3000  ft. ;  Assam, 
Khasia  Hills;  Hukong  and  other  valleys  of  Upper  Burma  up  to  5000  ft.;  often 
cultivated. 

The  indiarubber  tree  is  usually  epiphytic,  the  seeds  germinating  at  the  summit 
of  tall  forest  trees,  where  the  seedlings  can  get  light.  It  is  often  of  very  great  height, 
trees  100  to  120  ft.  high  beiog  not  unusual.  H.  N.  Thompson,  in  his ''  Report  on 
the  Hiiong  Valley,  etc.,"  gives  150  to  200  ft.  and  a  girth  round  the  outside  of  the 
aerial  roots  of  100  to  130  ft.  for  very  big  trees  which  tower  over  the  tops  of  the  trees  of 
the  ordinary  forest.  It  sends  down  innumerable  aerial  roots  which  have  a  reddish-brown 
bark,  peeling  off  in  small  thin  narrow  strips  or  flakes ;  and  these  roots  often  extend 
considerable  distances,  giving  a  great  spread  to  the  tree.  In  Brandis*  **  Forest  Flora  " 
the  measurements  of  a  tree  described  by  Griffith  (1838)  are  given ;  these  are — 

Height 100  ft. 

Circumference  of  main  trunk      .        .        .        .  74  „ 

„           of  supports 120  „ 

„           of  area  covered  by  the  branches  .  610  „ 

Mann,  in  his  report  of  1875,  gives  the  following  measurements  for  a  tree  at  Tezpur 
aged  32  years,  and  having  over  100  aerial  roots : — 

Height       ........     110  ft. 

Diameter  of  crown 140  „ 

Circumference  of  stem  with  central  supports     . .      70  „ 

The  tree  is  tapped  by  means  of  slanting  notches  about  12  in.  apart,  made  in  the 
stem,  aerial  roots  and  roots.    The  milk  is  allowed  to  collect  and  coagulate  in  these 
notches  for  two  or  three  days,  after  which  time  the  hard  indiarabbex  \\i  ^aj;^\\s5}w2ii.NA 
easily  collected  by  being  pulled  out  in  a  strip.    The  ttee  m\\  "ao\.\)«ax  ^«ax\?j  ^*^^^^^^^ 
once  2D  three  years  is  as  much  as  It  will  stand ;  if  tapped.  -jeaxV^,  \\.  vi^^vsiXSto  V^  c^^  ^^-^ 
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as  did  many  of  the  trees  in  Darjeeling  after  heavy  tapping  in  1871, 1872  and  1873. 
Those  which  then  survived  had  not  recovered  sufficiently  for  re  tapping  by  1880^  and 
I  have  not  heard  of  their  having  been  tapped  since  then. 

The  tree  is  easily  propagated  from  seed  in  small  beds  thatched  over  and  fenced  round 
to  keep  out  the  sun,  and  provided  with  small  trenches  filled  with  water.  By  these  means 
a  constant  hot  moist  atmosphere  is  secured  and  seedlings  do  well,  but  the  soil  should 
be  good  and  contain  plenty  of  "  humus."  For  an  interesting  account  of  rearing  India- 
rubber  plants  fix)m  seed  at  Dehra  Dun,  see  "  Ind.  Forester,"  vol.  xxv.  p.  63  for  an 
article  by  Babu  Birbal  and  Babu  Upendranath  Eanjilal. 

The  following  extracts  from  reports  by  Mr.  Mann  and  Dr.  Schlich  will  explain  in 
more  detail  the  systems  used  in  Assam  and  Bengal.    Mr.  Mann  says : — 

''  To  give  the  raising  of  rubber  plants  from  seed  a  fair  trial,  about  30  seers  of  seed, 
'  or  rather  fruit,  were  collected  and  sown  in  three  different  ways  both  at  the  Knlsi 
'plantation  in  the  Guuhati  subdivision  and  the  Charduar  plantation  in  the  Tezpur 

*  subdivision.    The  different  modes  used  were  the  following : — 

*'  First,  on  beds  covered  with  broken  bricks,  half  of  which  was  sown  with  entire 
'  fruit  of  figs,  and  the  other  half  with  the  fruit  broken  up  or  rubbed  into  powder  between 
'  the  hands. 

'*  Secondly,  sown  like  the  above,  but  on  broken  charcoal. 

•*  Thirdly,  sown  like  the  above,  but  on  earth  only. 

'*  The  seed  was  sown  in  the  middle  of  January,  and  germinated  in  the  middle  of 
'  April.  Germination  took  place  best  on  the  broken  bricks,  next  best  on  the  charcoal 
'  and  least  on  the  earth.  The  seedlings  on  the  charcoal  stood  the  heavy  rains  best,  those 
'  OQ  the  broken  bricks  next,  whilst  those  on  the  soil  nearly  all  perished.  They  require 
'  no  shading,  and  grow  all  the  stronger  by  exposure  to  the  light  and  sun ;  but  as  a 

*  matter  of  course  they  wUl  require  a  great  deal  more  care  and  attention  than  cuttings, 
'  and  for  several  years,  whilst  cuttings  can  be  transplanted  before  they  are  a  year  old. 

"  The  artificial  shading  over  these  seed-beds  caused  drip  and  excessive  moisture, 
'which  proved  fatal  to  many  of  the  seedlings  before  the  cause  of  the  mischief  was 

*  recognized. 

*'  The  number  saved  amounted,  however,  to  about  1200>  which  were  on  an  average 
'  of  the  undermentioned  sizes  as  they  grew :— > 

On  the  27th  June  1874 t%  in. 

„      12th  August  1874  .        .        .        .     1  f^  „ 

„      10th  September  1874     ....     6-^q  „ 

And  Dr.  Schlich  says,  *'  At  Bamunpokri  nine  nursery  beds  were  prepared,  three 
'  with  common  garden  soil,  three  with  broken  bricks,  and  three  with  charcoal,  and  all 
'  intersected  by  irrigation  trenches,  thus  keeping  the  soil  thoroughly  moist  by  percolation. 
'  The  seed  was  collected  in  September  1874,  and  sown  in  that  month  and  in  October 

*  partly  in  whole  figs,  and  partly  crumbled  up  by  the  hand.  The  beds  were  then 
'  shaded  by  thatch,  raised  2  ft.  above  the  ground  on  the  south,  and  3  ft.  on  the  north» 

*  and  the  sides  were  closed  in  with  mats  which  could  be  removed  at  will. 

*'  From  four  to  six  weeks  after  sowing  the  seeds  germinated  profusely,  best  of  all 
'  in  the  garden  soil,  next  best  on  the  broken  bricks,  and  last,  though  still  pretty  well,. 
'  on  the  charcoal ;  they  have  thriven  well,  and  are  now  up  to  5  in.  high,  with  leaves  up 

*  to  2  in.  long."    In  1880  they  were  15  to  20  ft.  high. 

The  propagation  by  cuttings  is  still  easier,  but  the  cuttings  must  be  from  young 
fleshy  shoots,  such  as  are  obtained  by  pollarding  several  branches  of  an  old  tree  and 
allowing  them  to  send  out  shoots.  In  Sikkim  and  Assam,  plants  grown  from  seedlings 
or  cuttings  have  succeeded  either  planted  directly  in  the  ground  or  in  baskets  of  mould 
tied  to  the  upper  branches  of  trees.  In  Assam,  plantations  are  formed  by  cutting  lines 
at  some  distance  apart  through  the  forests,  and  planting  the  rooted  cuttings  or  seedlings 
at  intervals.  The  following  extracts  from  Mr.  Mann's  Memorandum  of  1875  will  best 
explain  the  method  of  plantation  : — 

'*The  method  of  planting  adopted  in  the   Kulsi    caoutchouc   plantation   is   the 

*  following : — 

'^  Lines  20  ft.  in  width  and  50  ft.  apart  are  opened  out  in  mixed  plain  and  savannah 

*  forest,  and  the  trees  are  planted  out  on  these  lines  at  distances  of  25  ft. 

"  The  plants  were  examined  by  me  on  the  26th  of  April,  and  the  countings  showed 

'2  per  cent,  of  failures,  which  were  filled  up  the  same  day.    Nothing  could  surpass  the 

'healthiDeaa  and  vigour  of  the  youn^  tieea,^^iosA  ox^^  ^\i<&m\fts  are  the  deer,  which  has 

'made  fencing  necessary  ;  but  the  "pVaula  ^VW  »ooii\iV»^  ^xQWJi\3«^wA^^x«M;Ja.<iit.hftm^ 
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*'  The  method  of  planting  adopted  in  the  Charduar  plantation  was  the  following : — 

"  Lines  of  20  ft.  in  width  and  100  ft.  apart  were  opened  out  through  lower  hill 

'  forest,  and  trees  were  planted  out  on  these  lines  at  distances  of  50  ft.    The  width  of 

'  lines  proved  insufficient  as  soon  as  the  rains  set  in,  and  the  excessive  shade  and  drip 

*  from  the  trees  on  either  side  of  the  line  proved  injurious  and  in  many  cases  fatal  to  the 
'  plants.  The  planting  on  split  stumps  of  trees  and  in  earthenware  rings,  placed  with 
'  the  widest  opening  on  stumps,  was  suggested  by  the  Chief  Commissioner  and  proved 
'  very  successful  in  low  situations,  counteracting  the  excessive  wet  on  the  ground ;  but 
'  vigorous  growth  was  not  ensured  until  more  light  was  admitted.     All  the  lines  of  last 

*  year's  plantation  were  therefore  opened  to  40  ft.  in  width,  and  the  efifect  on  the  young 
'  trees  has  already  been  most  beneficial,  so  that,  although  it  is  only  the  commencement 
'  of  the  growing  season,  nothing  could  surpass  the  vigour  and  healthy  appearance  of  the 
'  trees,  and  so  far  as  the  planting  on  lines  opened  out  through  the  forest  goes  it  cer- 
'  tainly  is  a  perfect  success.    The  ground  on  these  lines  was  not  cleared  except  just 

*  around  the  plants,  but  the  opening  out  of  bridle-paths  has  become  necessary  to  save 

*  time  in  going  over  the  plants,  since  frequent  inspection  is  the  only  way  to  prevent  any 
'  vacancies  remaining  in  the  plantation. 

From  the  Assam  Forest  Administration  Report  of  1897-98  it  is  gathered  that  the 
88  acres  planted  at  Eulsi  in  1873-77  carried,  in  1898,  at  22  years  old,  2411  trees, 
having  an  average  height  of  87  ft.  8  in.,  and  average  girth  of  central  bole  of  6}  ft.,  the 
girth  of  the  biggest  beiog  12^  ft. ;  that  13  acres  planted  in  1878  had  trees  averaging : 
height  81  ft.,  girth  9  ft. ;  that  25^  acres  planted  in  1883  had  trees  averaging :  height 
67  ft.,  girth  5  ft. ;  and  that  33}  acres  planted  in  1884  had :  hei^^ht  55  ft.,  girth  4}  ft. 

At  Charduar  there  were,  in  1898, 1700  acres  of  plantation.     The  trees  measured — 

Height.  Girth, 

ft.     in.  ft.   in. 

Plantation  23  years  old 85    0  .  23  2 

22  „            83    8  .  20  9 

21  , 80  11  .  14  11 

20  „            78    5  .  13  9 

„         19  „  ......  71    7  .  11  6 

„         18  „ 70  10  .  13  3 

17  „            68    0  .  12  2 

Experimental  tappings  made  in  1896-97  and  1897-98  in  Charduar  plantation  gave : 
for  21  trees,  46  and  48  lbs.  of  rubber  respectively,  i.t,  2*19  and  2*29  lbs.  per  tree.  The 
rubber  produced  was  valued  at  from  28.  Zd,  to  28.  ^d,  per  lb.  in  England.  A.  L.  Home, 
in  "  Ind.  Forester,"  xxv.  70,  estimates  a  yearly  outturn  of  8000  lbs.  of  rubber,  valued 
at  28.  Sc?.  per  lb.,  yielding  a  gross  return  of  Bs.16,000  and  a  net  return  of  Rs.10,400, 
which  is  equivalent  to  9  per  cent,  interest  on  the  capital  cost  of  the  plantations. 

It  is  interesting  to  note  the  results  obtained  in  Java  in  what  is  said  to  be  the 
oldest  indiarubber  plantation  in  the  world,  that  in  the  Kranong  province,  planted  by  a 
private  proprietor.  There  are  72}  acres  of  plantation  with  5200  trees.  They  were  first 
tapped  when  the  trees  were  14  years  old,  in  1886,  and  up  to  1895,  after  seven  years' 
tappings,  it  was  found  that  the  plantation  gave  71  lbs.  per  acre  per  annum,  and  a  net 
money  yield  of  £1  128. 10<i.  per  acre  per  annum  since  the  establishment  of  the  plantation 
(Berkhout,  "  Ind.  Forester,"  vol.  xxiv.  p.  160). 

The  collection  from  wild  trees  in  the  natural  forests  is  made  by  the  hill  tribes,  who 
tap  the  trees  and  bring  the  rubber  out  in  balls  and  sell  it  to  traders  in  the  plains.  The 
balls  have  to  be  carefully  examined  in  order  to  remove  stones,  mud,  chips,  pieces  of 

bark  and  other  similar  adulterants. 

lbs. 
E  2449.    Chawa  Jhora,  Sivoke,  Darjeeling  Terai  (Gamble)     .        .        .43 
Nordlinger's  Sections,  vol.  8  (young  plant). 

7.  F.  retusa,  Linn. ;  Fl.  Br.  Ind.  v.  511 ;  Bedd.  Fl.  Sylv.  ccxxiii. ;  Brandis  For.  Fl. 
417;  Kurz  For.  Fi.  ii.  444;  Gamble  Darj.  List  75;  Talbot  Bomb.  List  194;  Trimen 
Fl.  Ceyl.  iv.  89.  F.  Benjamina,  Willd. ;  Roxb.  Fl.  Ind.  iii.  550.  Vem.  Kamrup,  /tV, 
zir,  Beng. ;  Totmida^  Garhwal ;  Jamu,  barri,  Nep. ;  Sitnyok,  Lepcha ;  Buttsa,  K61 ; 
Fe/ri,  Kurku ;  Burdungi,  Khond ;  Nandruk,  Mar. ;  FilcUa,  Kan. ;  Yerra  juvi,  Tel. ; 
Itti,  Tam. ;  Fanu-nuga,  Cingb. ;  Nyaungdk,  Burm. 

A  large   evergreen  usually  epiphytic  tree.     Bark  Xstorwo.^  IviyA^ 
smooth.       Wood  light  reddish-grey,  modexateVj  \i«ucd,  "^S^iSa.  \i«£XQr« 
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wavy  bauds  of  soft  tissue  alternating  with  broader  bands  of  firm 
texture.  Pores  moderatensized,  often  subdivided,  scanty.  Medullary 
rays  short,  moderately  broad. 

Sub-Himalayan  tract  from  Kumaon  eastwards ;  Assam,  Khasia  Hills  and  Eastern 
Bengal;  forests  of  the  Sundarbans;  common  in  Burma,  the  Coco  Islands  and  the 
Andaman  Islands ;  very  common  in  Ceylon :  often  planted. 

A  handsome  species,  very  suited  for  shady  avenues.  The  wood  is  one  of  the  best 
of  the  fig  kind  and  might  be  used  for  furniture,  but  that  all  the  fig  woods  are  looked 
upon  as  useless.  Prain  says  the  fruit  is  one  of  the  favourite  foods  of  the  large  pigeon 
(Carpophaga  hicolor)  in  the  Coco  Islands. 

llM. 

0  4487.    Forest  School  Garden,  Dehra  Ddn 30 

E    404.     Sundarbans  (Richardson) 40 

B  2278.    Andaman  Islands  (Col.  Ford^ 40 

No.  45,  Ceylon  Collection,  old  (Mendis;. 

8.  F.  Rumphii,  Blume ;  Fl.  Br.  Ind.  v.  512 ;  Kurz  For.  Fl.  il  448 ;  Gamble  Darj. 
List  75 ;  Talbot  Bomb.  List  194.  F.  cordi/olia,  Roxb.  Fl.  Ind.  iii.  548 ;  Brandis  For. 
Fl.  416,  t.  48.  Vem.  Rumhal,  paldk^  badha,  pilkhan^  Pb. ;  KabaVf  gafiun^  gajna, 
pipalf  gagjaira^  pakar^  khabary  Hind. ;  KabaipipaX^  Kumaon ;  Qunjher,  Gudh ;  Pilkhoi, 
Jaunsar ;  Oai  aswdt,  Beng. ;  PahoTy  Nep. ;  Fakri,  Ass, ;  Sat-bur,  Cachar ;  Prah^ 
Giro ;  Fards  pipal,  Ajmere ;  Pair,  Mar. ;  Nyaunghyu^  Burm. 

A  lar^e  deciduous,  often  epiphytic  tree.  Bark  smooth,  grey,  J  in. 
thick.  Wood  very  soft,  spongy,  with  alternating  bands  of  loose  and 
firm  tissue  of  equal  width.  Pores  oval,  scajity,  moderate-sized. 
Medullary  rays  fine,  uniform,  equidistant. 

Outer  Himalaya  and  sub-Himalayan  tract  from  the  Chenab  eastwards  ascending  to 
5000  ft. ;  Bengal,  Orissa  and  the  Circars ;  Central  India  and  Burma. 

A  large  forest  species.  The  wood  is  used  in  Cachar  for  charcoal  for  tea  mana£BU)ture. 
The  tree  is  generally  epiphytic,  and  is  then  very  destructive  to  timber  trees.  In  Assam 
the  lac  insect  is  reared  on  it  (Mann).  The  fruit  is  eaten  and  the  leaves  and  branches 
used  for  cattle-fodder  and  to  feed  elephants. 

lbs. 

H    605.    Chitul  Forest,  Kangra  (Pengelly) 27 

P  3224.    Nagpahar,  Ajmere — 

E  586,  20  lbs.,  sent  from  the  Daijeeling  Terai  under  the  name  of  "  Niwaro^^  and 
E  716,  27  lbs.,  sent  from  Chittagong  under  those  of  Hijalya,  Beng. ;  Choupaha,  Magh, 
resemble  this  species  in  structure. 

9.  F.  rellgiosa,  Linn. ;  Fl.  Br.  Ind.  v.  513 ;  Roxb.  Fl.  Ind.  iii.  547 ;  Bedd.  Fl. 
Sylv.  t.  314 ;  Brandia  For.  Fl.  415 ;  Kurz  For.  Fl.  ii.  448 ;  Gamble  Darj.  List  76 ; 
Talbot  Bomb.  List  194 ;  Trimen  Fl.  Ceyl.  iv.  90.  The  « Peepul "  or  "  Pipal "  tree. 
Vem.  Pipal,  Hind. ;  Aswat,  asud,  Beng. ;  Pipli,  Nep. ;  Bor-bur,  Cachar ;  Jari,  usto, 
Uriya ;  Hemr,  K61 ;  PipcUi,  Khond ;  Arasa,  Tam. ;  Pdi,  raiga,  ragt^  ravi,  Tel. ;  AH, 
Gondi;  Pipri,  Kurku;  Ashvatha,  Mar.;  Pipro,  Panch  Mehals;  Eangi,  araliy  bcuri, 
Kan. ;  Nyaungbawdi,  Burm. 

A  large  tree,  usually  epiphytic,  but  without  aerial  roots.     Bark 

grey,  nearly  J  in.  thick,  exfoliating  in  rounded  irregular  flakes  of 

varying  size,  often  leaving  rounded  depressions.    Wood  greyish- white, 

moderately  hard ;  having  narrow  bands  of  soft  tissue,  which  alternate 

with  broader  bands  of  firmer  substance.     Pores  moderate-sized  and 

large,  often  subdivided,  rather  scanty.     Medullary  rays  uniform  and 

equidistant,  moderately  broad. 

Sub-Himalayan  forests  from  the  Punjab  eastwards ;  Bengal,  Orissa  and  the  Circars ; 
Central  India ;  Upper  Burma :  planted  and  nm  wild  in  o3ier  parts  of  India,  Burma 
and  Ceylon. 

The  Pipal  tree  is  one  of  the  best-known  of  Indian  trees,  for  it  is  commonly  planted 
in  villages  and  held  sacred  both  by  Hindus  and  Buddhists.    The  sacred  "  Bo  "  tree  at 
Amiradbapura  in  Ceylon,  wbicb  waa\)TO\i^\.  iiom'^.\\i^\».wid  planted  in  288  B.C.,  is 
probably  the  oldest,  or  nearly  the  oldest,  lifte\vi\)aft'^OT\^\A%\ftftfaJ^^ 
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Tennant,  *•  Ceylon,"  ii.  613).  The  sacred  tree  at  Budh  Gya,  tinder  which  Gautama 
Buddha  sat,  is  only  now  represented  by  a  successor.  By  Hindus  the  killing  of  a  Pipal 
tree  is  looked  upon  as  a  sreat  sin,  so  that  it  is  rarely  felled,  and  though  it  is  very  destruc- 
tive to  forest  trees  it  is  difficult  to  get  it  cut.  It  is  sometimes  found  growing  on  and 
enveloping  the  date-palm,  as  may  he  seen  in  the  Saharanpur  Botanic  Gtirden.  It  is, 
however,  largely  lopped  for  cattle,  elephant  and  camel  fodder,  chiefly  by  Muhammedan 
attendants.  It  does  great  damage  to  buildings,  walls  and  wells,  as  when  once  rooted 
the  .seedlings  are  most  difficult  to  extirpate.  The  leaves,  bark  and  fruit  are  used  in 
native  medicine,  and  the  bark  gives  a  tenacious  milky  juice  which  hardens  into  a 
substance  resembling  guttorpercha.  The  tree  is  easily  propagated  by  sowing  the  seeds, 
or  by  cuttingS)  even  when  quite  large  pieces  are  used.    It  is  good  for  avenues. 

The  wood  is  used  for  packing-cases  and  for  fuel,  occasionally  for  charcoal.  It  has 
been  found  that  100  lbs.  of  stewn-dry  wood  gave  5'48  lbs.  of  ash,  of  which  2*25  lbs. 
were  phosphates  of  iron,  calcium,  etc.,  1*96  lbs.  calcium  carbonate  and  1*07  lbs. 
magnesium  carbonate,  the  rest  sodium,  silica  and  other  substances.  The  weight  and 
transverse  strength  have  been  determined  by  the  following  experiments : — 

Cunningham  at  Gwalior  in  1851,  in  two  experiments  Weight.  p. 

with  bars  2'  x  1"  x  1" found    44        .    458 

Skinner  in  Madras  in  1862  (No.  72)        ...  „        34  584 

On  an  average,  the  weight  of  the  wood  is  about  35  lbs.  per  cubic  foot. 

The  Pipal  is  one  of  the  trees  on  which  the  Lac  insect  {0<xrteria  Lacca,  Kerr.) 

grows ;  and  on  it  also  is  sometimes  found  the  Chinese  white  wax  insect,  Oeroplastes 

ceri/eruSf  Sign. 

lb«. 

P    893.     Multan  (Baden-Powell) 45 

0    533,538,543.    Dehra  Dtin  (O'Callaghan)        ....    31,  31  and  23 
C  1168.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)    .        .        .44 

C    837.    Bairagarh  Reserve,  Berar  (Drysdale) 34 

C  2814.     Melghat,  Berar  (Brandis) — 

D4008.    Cuddapaii 42 

Nordlinger^s  Sections,  vol.  9. 

10.  F.  TJakela,  Burm.;  Fl.  Br.  Ind.  v.  514;  Talbot  Bomb.  List  194;  Trimen 
Fl.  Ceyl.  iv.  91.     Vern.  Kiripdla,  Cingh. 

A  large  deciduous  tree.  Wood  brown,  soft,  in  alternate  concentric 
rings  of  narrow  dark  loose  tissue  and  broader  pale  firmer  tissue,  the 
dark  layers  very  conspicuous  on  a  vertical  section.  Pores  large,  very 
scanty,  irregularly  scattered.  Medullary  rays  fine,  dark,  wavy,  not 
numerous. 

Forests  of  Western  and  Southern  India,  common  on  the  Ghdts  of  N.  Kanara,  in 

Mysore  and  the  South  Deccan ;  Ceylon :  often  planted  to  shade  coffee. 

lb«. 
No.  72,  Ceylon  Collection,  new  (Mendis) 30 

11.  F.  Tsiela,  Roxb.  Fl.  Ind.  iii.  549 ;  Fl.  Br.  Ind.  v.  515 ;  Bedd.  FL  Sylv.  ccxxiii. ; 
Brandis  For.  Fl.  415 ;  Talbot  Bomb.  List  194 ;  Trimen  Fl.  Ceyl.  iv.  92.  Vern.  Jadi, 
Tel. ;  Pipri,  Mar. ;  Bili-hasri,  Kan. ;  Kalatti,  Tam. ;  Ma  nuga,  ehetu,  Cingh. 

A  large  tree  without  aerial  roots.    Bark  greenish-grey,  smooth. 

Wood  grey,  soft  to  moderately  hard,  with  alternate  bands  of  soft  and 

hard   tissue.     Pores  very   scanty,  large,  conspicuous  on  a  vertical 

section.     Medvllary  rays  fine,  equidistant. 

Forests  of  the  Deccan,  Western  Ghdts  and  Camatic ;  often  planted  in  avenues. 
A  common  avenue  tree  in  the  drier  parts  of  the  Madras  Presidency. 

Ib8. 

D4227.    Cuddapah  (Higgens) 34 

12.  F.  infectoria,  Roxb.  Fl.  Ind.  iii.  650;  Fl.  Br.  Ind.  v.  515;  Bedd.  Fl^S^ls. 
ccxxii.;  Brandis  For.  Fl.  414;  Kurz  For.  FL  ii.  446-,  Gwii\>\^  T>«r^.\i\&\.'\^\'^^^i^a^'^ 
Bomb.  List  195;  Trimen  F\.  Ceyl.  iv.  92.     P.   WigKtittTWi,  NiliXS..\"&tt5L^.^^- "^^^i 
ccxxu,;  Brandis  For.  Fl.  414.     Vern.  Far,  var,  batbar,  j^'^gl^  <pv'pli,t^&VK,^?t%-w»«^, 
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Pb. ;  FUkfian,  haMmmal^  ramanjir,  pdkhar^  pakri,  keol^  kaim,  kJuibarf  Hind. ;  Dudkli, 
mlkhoi^  JauDsar ;  Kchra,  pUkkdru^  pariya^  Garhwal ;  Fakar,  Beng. ;  Sqfed  kabra, 
Nep. ;  Kangji,  Lepcha ;  Frab,  GAro ;  Serillif  Qrondi ;  Fepere,  Kurku ;  Bcuswesa,  K61 ; 
Kwndotkum,  Hyderabad;  Jovi,  kall-alun.  Tarn.;  Jewif  yuri,  Tel.;  T^'aJcekt^  MaL; 
Bassari,  pakari,  Undva^  Mar. ;  Hari  hasri,  Kan. ;  Nyaunggyin,  Burm. ;  KcUcJia^  Cingh. 

A  large,  usually  epiphytic,  tree.  Bark  J  in.  thick,  greenish-grey, 
smooth,  exfoliating  irregularly  in  flakes  and  patches.  Wood  grey, 
moderately  hard ;  with  narrow  concentric  bands  of  soft  tissue  alter- 
nating with  broader  bands  of  firm  texture.  Pores  large,  scanty,  often 
subdivided.     Medullary  rays  uniform,  moderately  broad,  equidistant. 

Sub-Himalayan  tract  and  Lower  Himalaya  from  the  Salt  Bange  to  Sikkim; 
thence  throughout  India,  Burma  and  Ceylon,  more  comn^nly  planted  than  wild. 

A  widely  spread  species,  in  three  varieties  each  of  rather  distinct  appearance.  The 
common  variety  has  rather  large  leaves  with  acute  bases  and  long  petioles ;  var. 
Lambertiana  has  also  large  leaves  with  rather  long  petioles  and  cordate  bases ;  while 
var.  Wightiana  has  smaller  leaves  and  is  more  common  in  South  India  in  a  wild 
state.  The  wood  is  sometimes  used  for  charcoal,  not  otherwise.  The  young  shoots 
are  eaten  in  curries  and  the  leaves  make  good  elephant-fodder,  while  the  bark  gives  a 

fair  fibre. 

lbs. 

P    911.    Salt  Bange,  Punjab  (Baden-Powell) 31 

C1166.    Ahiri  Beserve,  C.P.  (R.  ThompsoD) 37 

C    838.    Bairagarh  Beserve,  Berar  (Drysdale) 34 

C  2808.     MelghAt,  Berar  (Brandis) — 

la  F.  eallosa,  Willd. ;  Fl.  Br.  Ind.  v.  516 ;  Kurz  For.  Fl.  ii.  454 ;  Talbot  Bomb. 
List  195;  Hook.  Fl.  Ceyl.  iv.  93.  F.  cinerascens,  Thw.;  Bedd.  Fl.  Sylv.  ccxxiv. 
Vem.  Wal-goTia,  Cingh. 

A  large  tree.  Wood  white  or  greyish-brown,  soft,  in  alternate 
layers  of  narrow  loose  tissue  and  broader  firm  tissue.  Pores  large, 
much  subdivided,  irregular,  fairly  numerous.  Medullary  rays 
moderately  broad,  not  very  numerous. 

Evergreen  forests  of  the  Western  Ghdts,  from  the  Eonkan  southwards ;  tropical 
forests  of  Burma  and  the  Andaman  Islands ;  Ceylon. 
Nos.  40, 146,  Ceylon  Collection,  new  (Mendis). 

Subgenus  3.    SYNOCCIA. 

Only  one  species.  F.  callicarpa,  Miq.;  Fl.  Br.  Ind.  v.  518  (F.  pomi/efxt,  Kurz 
For.  Fl.  ii.  454),  is  an  evergreen  climbing  or  creeping  shrub  of  Upper  Tenasserim, 
with  large  receptacles. 

Subgenus  4.    SYCIDIUM. 

Ten  species,  mostly  shrubs,  climbers  or  small  trees,  rarely  epiphytal,  often  with 
rough  leaves.  F,  heterophylla,  Linn,  f.;  Fl.  Br.  Ind.  v.  618;  Boxb.  Fl.  Ind.  iiL  632; 
Brandis  For.  Fl.  424 ;  Kurz  For.  Fl.  ii.  456 ;  Talbot  Bomb.  List  195 ;  Trimen  Fl.  Ceyl. 
iv.  93 ;  Vern.  Datir,  Mar. ;  Ohoti-suara,  Beng. ;  Buroni,  Tel. ;  Wal-ehetu,  Cingh.,  is 
a  polymorphous  rough-leaved  shrub,  common  near  streams  in  most  hot  parts  of  India, 
Burma  and  Ceylon.  F.  sikkimensis,  Miq. ;  Fl.  Br.  Ind.  v.  521 ;  Gamble  Darj.  List  75 ; 
Vern.  Lekhilaniy  Nep.,  is  a  small  tree  of  the  lower  part  of  the  Sikkim  Himalaya  and 
Khasia  Hills,  at  2^000  ft.,  with  very  small  figs.  F,  ohscura,  Blume ;  Fl.  Br.  Ind.  v, 
521 ;  Gamble  Darj.  List  75 ;  Vern.  Kdsirutf  Nep. ;  Tuksot,  Lepcha,  is  a  shrub,  also  of 
the  lower  Sikkim  Himalaya  and  the  Khashia  Hills  and  extending  to  Burma,  with  very 
rough  leaves  and  a  bark  which  is  used  to  make  rough  forest  ropes. 

14.  F.  elavata,  WalL;  Fl.  Br.  Ind.  v.  520;  Gamble  Darj.  List  75.     F.  trachy- 
carpa,  Miq.;  Brandis  For.  Fl.  421.    Vern.  Khanoi,  sansoi^  Jaunsar;   Oirult,  Nep.; 
Stratpcy  Lepcha. 

A  shrub,  with  small  naxrovj  to\x^  \^».n^'&*    Baxk  >Jaa^  ^Tasuci^^ 
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greenish-grey.     Wood  white,   moderately  hard,  close-grained,  with 

very  regular  alternate  layers  of  white  soft  and  firmer  dark   tissue. 

Fores  moderate-sized,  scanty,  often  subdivided  and  enclosed  in  a  ring 

of  loose  tissue.     MedvZlary  rays  pale,  fine  to  moderately  broad,  very 

short. 

Lower  Himalaya  from  the  Sutlej  eastwards,  ascending  to  4500  ft. ;  the  Khasia 
Hills  and  hills  of  Burma. 

E  3612.    Chenga  Forest,  Darjeeling,  1500  ft.  (Gamble). 

15.  F.  asperrima,  Roxb.  Fl.  Ind.  iii.  554 ;  Fl.  Br.  Ind.  v.  522 ;  Bedd.  Fl.  Syhr. 
ccxxiv. ;  Talbot  Bomb.  List  195 ;  Trimen  Fl.  Ceyl.  iv.  94.  Vem.  Kharwat^  Mar. ; 
Khargas,  Kan. ;  IrumharultJian,  Tam. ;  Gerguttiy  Kan. ;  Theragam,  Mai. ;  Sewanw- 
mediya,  Cingh. 

A  shrub  or  small  tree.  Wood  white,  soft,  with  regular  wavy 
concentric  but  often  anastomozing  bands  of  alternate  pale  loose  tissue 
and  darker  hard  tissue.  Pores  large,  usually  subdivided  into  2  or  3 
partitions,  scanty.     Medullary  rays  moderately  broad,  not  numerous. 

Central,  Western  and  Southern  India,  also  Ceylon,  in  hill  ranges  at  about  3000  ft. 
The  leaves  are  very  rough,  and  used  as  sandpaper,  especially  for  sandalwood 
carvings.    Bourdillon  gives  W  =  24  lbs.,  P  =  245. 

Ib8. 

W4675.    Travancore  (Bourdillon) 23 

Subgenus  5.    COVELLIA. 

Eight  species,  shrubs  or  trees,  not  epiphytes  or  climbers.  F,  conglohata,  King; 
Fl.  Br.  Ind.  v.  522  ;  Gamble  Darj.  List  75  ;  Vem.  Tuksot,  Lepcha,  is  a  small  tree  of 
the  Lower  Sikklm  Himalaya  and  Chittagong.  F.  scemocarpa,  Miq. ;  Fl.  Br.  Ind.  v.  523 ; 
Gramble  Darj.  List  76  (F.  tuberculata.  Wall. ;  Brandis  For.  Fl.  424,  F.  pyrrhocarpa, 
Kurz  For.  Fl.  ii.  457,  F.  squamosa,  Boxb.  and  F,  laminosa,  Hardw. ;  Roxb.  Fl.  Ind. 
iii.  531) ;  Yern.  Chancheri,  Garhwal,  is  a  shrub,  common  on  the  banks  of  streams  in  the 
sub-Himalayan  tract  from  the  Jumna  to  Bhutan,  Assam,  the  Khasia  Hills  and  Burma. 
F.  Riles,  Reinwdt. ;  Fl.  Br.  Ind.  iv.  524 ;  Kurz  For.  Fl.  ii.  458  {F.  polycarpa,  Roxb. 
Fl.  Ind.  iii.  556),  is  an  evergreen  tree  of  Tenasserim. 

16.  F.  hispida,  Linn.  f. ;  Fl.  Br.  Ind.  v.  522 ;  Bedd.  Fl.  Sylv.  ccxxiv. ;  Brandis 
For.  Fl.  423  ;  Kurz  For.  Fl.  ii.  460 ;  Gamble  Darj.  List  75 ;  Talbot  Bomb.  List  196; 
Trimen  Fl.  Ceyl.  iv.  195.    F,  oppositi/olia,  Willd.  and  F,  doemonum,  Kon. ;  Roxb.  FL 
Ind.  iii.  561,  562.     Vem.  Dadwri,  degar,  rumbal,  Pb. ;  Kagsha,  gdbla,  totmila,  kai 
gularia,  konea  dumhar.  Hind. ;  Kaksa,  ghogsha,  gobha,  Dehra  Diin ;  Khagshi,  Garhwal 
Titmoi,  jotmida,  chinsira,  Kumaon ;  Dhedu  mera,  Panch  Mehals ;  Kharwa,  Nep. 
Taksot,  Lepcha ;  Dumar,  kako-dumar,  Beng. ;  Foksha,  Mechi ;  KJioskadumar,  Ass. 
Shakah,  Garo ;  Boda-mamadif  hummarri,  hamdri,  Tel. ;  Kaiumer,  homair,  GU)ndi 
Korehy  Kurku ;   Maiu-Iok,   Magh ;  Kotang,  sosokera,   K61 ;  Kerken,  Khond ;  Boda, 
Reddi ;  Kurwut,  dher-uwJber,  kalorumber,  kharoti,  hokria^  Mar, ;    Ohona  atthi,  otta 
7idU,  Tam. ;  Eruma  nakku,  Mai. ;  Kadut,  Burm. ;  Kota  dimhula,  Oingh. 

A  moderate-sized  tree.  Bark  J  in.  thick,  grey,  peeling  off  in 
irregular  flakes,  with  slight  horizontal  ribs  encircling  the  tree.  Wood 
soft,  dirty  grey,  in  regular  concentric  bands  of  soft  tissue,  which 
alternate  with  firmer  baiids  of  equal  width  and  darker  colour.  Pores 
scanty,  moderate-sized,  often  oval  and  subdivided.  Medullary  rays 
moderately  broad  and  fine,  prominent  as  long  narrow  bands  on  a 
radial  section. 

Outer  Himalaya  from  the  Chenab  eastwards,  ascending  to  3500  ft. ;  Bengal,  Centtal 
and  South  India ;  Burma  and  the  Andaman  Islands ;  Ceylon. 

A  very  common  small  tree  of  quick  growth,  TooognVKed  ©aa^'y  \j>^  \\a  Vvivbl^  ^'W^*^;^ 
leaves,    Kyd*a  Assam  experiments  on  tiie  wood  g^^e  '^  =^^'Vc«^.^'^  -s.^^^,   ^\>si» 
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leaves  are  lopped  for  cattle-fodder.    In  Calcutta,  the  leaves  of  the  Dumar  have  been 
found  to  be  destroyed  by  the  larvse  of  the  Bombycid  moth,  ffypsa  alciphronj  Gram. 

lbs. 

C  1180.  Ahiri  Heserve,  Central  Provinces  (R.  Thompson)     .        .         .  — 

C  2803.    MelghAt,  Berar  (Brandis) — 

E  2450.    Bamunpokri,  Darjeelin^  Terai  (Gkimble) 35 

B  5042.    Myaungmyo  Division,  Burma 30 

17.  F.  Cunia,  Ham. ;  Roxb.  Fl.  Ind.  iii.  561 ;  Fl.  Br.  Ind.  v.  523 ;  Bedd.  Fl.  Sylv. 
ccxxiv. ;  Brandis  For.  FL  421 ;  Kurz  For.  Fl.  ii.  461 ;  (Gamble  Darj.  List  76.^  F.  eon- 
glomerata,  Roxb.  Fl.  Ind.  iii.  659.  Vern.  Khewnau,jherphalf  Garhwal ;  Khurhur^  Oudh ; 
Kimwa,  Kumaon ;  K<i88<b,  Gorakhpur ;  Ghun,  C.P. ;  Kanhya^  Nep. ;  Kanai,  pdlkai, 
taikran,  Mechi ;  Sangji,  Lepcha ;  Dumbur,  jagyoHiomur^  Beng. ;  ForddJi,  Sonthal ; 
PoToh,  Mai  Pahari ;  Riu^  ain,  K61 ;  Foro  duTner,  Kharwar ;  Boroha,  Khond ;  Verahudi, 
Reddi ;  KorelawOf  Berar ;  Jontia,  sodoiy  Magh ;  Tekadn,  Burm. 

A  moderate-sized  tree.  Bark  thick,  reddish-brown,  rough.  Wood 
rough,  moderately  hard,  greyish-brown,  with  narrow  concentric  bands 
which  alternate  with  broader  bands  of  firmer  texture.  Pores  scanty, 
moderate-sized.     Medullary  rays  fine,  equidistant. 

Sub-Himalayan  tract  from  the  Cbenab  eastwards,  ascending  to  4000  ft. ;  Bengal, 
Orissa  and  the  Circars ;  Burma :  usually  on  the  banks  of  streams  or  in  ravines. 

A  pretty  species,  at  once  recognized  by  the  long  leaves  with  unequal  semi-sagittate 
base.  The  wood  is  not  used.  The  bark  is  used  to  tie  the  rafters  of  native  houses ; 
the  fruit  is  eaten,  and  is  good,  though  somewhat  insipid ;  the  leaves  are  rough,  and  are 
said  to  be  used  for  polishing  wood. 

llM. 

01365.    Gonda,  Oudh  (Wood) 36 

E    583.    Bamunpokri,  Darjeefing  Terai  (Manson) 36 

E1953.    Chittagong  (Chester) 22 

E  3718  from  the  Royal  Botanic  Garden,  Calcutta  (20  lbs.),  is  var.  canglomeratcu 
The  wood  only  differs  by  being  whiter  in  colour,  with  larger  pores. 

Subgenus  6.    EUSYCE. 

Sixteen  species,  climbing  or  erect  shrubs  or  small  trees,  few  of  any  importance. 
F,  loBvis,  Blume ;  Fl.  Br.  Ind.  v.  526  ;  Gamble  Darj.  List  76  ;  Trimen  Fl.  Ceyl.  iv.  95 
(F.  vagans,  Roxb.  Fl.  Ind.  iii.  537),  is  a  small  tree,  often  epiphytic,  o(  the  Himalaya 
trom  the  Sutlej  eastwards  at  2-5000  ft.,  Assam,  Burma  and  Ceylon  (var.  dasyphylla). 
F.  hirta,  Vahl;  Fl.  Br.  Ind.  v.  531;  Roxb.  Fl.  Ind.  iii.  534;  Kurz  For.  Fl.  ii.  449; 
Gamble  Darj.  List  76  (F.  triloba.  Ham. ;  Brandis  For.  Fl.  423 ;  Kurz  For.  Fl.  ii.  449, 
F,  hirsuta,  Roxb.  Fl.  Ind.  iii.  528) ;  Vern.  Dungra^  khura,  dumur,  Beng. ;  Kasreto, 
Nep. ;  Oyasay,  Lepcha ;  Mhow,  mau,  Ass.,  is  a  small  tree  of  the  Lower  Eastern  Hima- 
laya, Assam  and  Burma,  with  large  hairy  leaves  and  large  golden-pubescent  edible  fruit. 

18.  F.  scandens,  Roxb.  Fl.  Ind.  iii.  536 ;  Fl.  Br.  Ind.  v.  526 ;  Brandis  For.  Fl.  421 ; 
Kurz  For.  Fl.  ii.  455 ;  Gamble  Darj.  List  76.  Vern.  Makhotd,  J&unasi;  Chanchri^  Grarhwal. 

A  climbing  shrub,  often  rooting  from  the  stems,  like  ivy.  Bark 
\  in.  thick,  rough,  brown.  Wood  brown,  very  porous.  Pores  large 
to  very  large,  much  subdivided.  Medullary  rays  narrow,  wavy,  in- 
distinct. 

Himalayan  valleys  from  the  Sutlej  eastwards  up  to  5000  ft. ;  Assam,  Ehasia  Hills, 
Chittagong  and  Burma. 

lbs. 

H4893.    Jaunsar,  W.  Himalaya,  4000  ft.  (Babu  U.  N.  Kanjilal)   .        .     28 

19.  F.  foveolata,  Wall. ;  Fl.  Br.  Ind.  v.  528 ;  Brandis  For.  Fl.  423 ;  Gamble  Darj. 
List  76.    Vern.  Chrelu,  Simla ;  Makreru,  Kunawar ;  DudUa,  Nep. ;  Taksot,  Lepcha. 

An  evergreen  scandent   shrub.      Wood  light  brown,   soft,   very 
porous,  with  concentric  bands  of  soft  texture.     Pores  small  to  very 
Jarge,  very  numerous.     Medullary  ra'ys  fta*^,  \i^\idiiig,  the  distance 
between  the  rays  being  less  than  l\ie  \*xaaaN^T^^  dcvassiRXftx  <^i>iX>L^  ^t«^ 


UBTICACE-fi  649 

Himalaya,  from  the  Satlej  to  Bhutan  at  2-7000  ft. ;  Khasia  Hills,  Ghittagong  and 
Burma. 

lbs. 

H  2833.    The  Glen,  Simla,  6000  ft.  (Gamble) 38 

20.  F.  palmata,  Forsk. ;  Fl.  Br.  Ind.  v.  530.  F.  virgata,  Roxb.  Fl.  Ind.  iii.  530 
Brandis  For.  Fl.  419.  F,  caricoides,  Roxb.  Fl.  Ind.  iii.  529.  Vern.  Anjir,  inzar^  Afg. 
Fagu^fag&ra^  dudhi,  dhura,  phedu,  kak,  dahoUa  (Hills), /a^wara,  tJiapur  (Plains),  Pb. 
GulaVf  khahdrat  anjir i,  heru,  hedu,  N.- W.  P. ;  Huvwara,  Kashmir ;  Fheru^  Jaunsar 
Khemrif  Dehra  Diin ;  Kembu,  Merwara. 

A  moderate-sized  tree.  Bark  grey,  smooth.  Wood  white,  close 
and  eyen-grained,  moderately  hard,  with  wavy  concentric  bands  of 
soft  tissue,  alternating  with  bands  of  equal  width  of  firmer  tissue. 
Fores  small  and  moderate-sized,  often  oval  and  subdivided.  MedvZ- 
kiry  rays  fine  and  moderately  broad,  unequally  distributed. 

Suliman  and  Salt  Ranges ;  outer  Himalaya  eastward  to  Nepal,  ascending  to  6000  ft. ; 
hills  of  Merwara  and  Mount  Abu. 

This  species  often  grows  to  a  tolerably  large  size,  reaching  to  10  ft.  in  girth.  The 
leaves  are  lopped  for  cattle-fodder,  and  the  fruit  is  eaten  in  the  Punjab  Hills :  it 
resembles  the  cultivated  fig,  but  is  smaller.  I  think  it  would  be  worth  the  attempt 
to  improve  it  by  cultivation. 

lbs. 

P  910.    Salt  Range  (Baden-Powell) 41 

H607.    Chitul  Forest,  Kangra  (Pengelly) 38 

H  166, 148.    Bhajji,  Simla,  3000  ft 39 

21.  F.  nemoralis,  Wall.;  Fl.  Br.  Ind.  v.  534;  Brandis  For.  Fl.  424;  Gamble 
Darj.  List  76.  Vern.  DudUa,  Nep. ;  Toitpayy  Lepcha ;  Dudhla^  Jaunsar ;  Farphuta, 
dudhia,  Garhwal. 

A  moderate-sized  tree.   Bark  smooth,  grey,  very  thin.    Wood  white, 

moderately  hard,  close-grained,  with  narrow  white  wavy  bands  of  soft 

texture  alternating  with  belts  of  firmer  wood.    Pores  scanty,  small 

and  moderate-sized,  in  groups  and  short  radial  lines.    MedvMary  rays 

fine  and  moderately  broad,  short* 

Outer  Himalaya,  from  Hazara  to  Bhutan,  up  to  7000  ft. ;  Assam  and  Khasia  Hills. 
The  leaves  are  lopped  for  cattle-fodder. 

lbs. 

H  3080.    Gowai,  Simla,  6000  ft.  (Gamble) 38 

H4892.    Jaunsar,  N.-W.  P.,  6000  ft.  (Babu  U.  N.  Kanjilal)  .        .        .    39 
E  3334.    Darjeeling,  7000  ft.  (Gamble) — 

Subgenus  7.    NEOMORPHE. 

Eight  species,  climbing  shrubs  or  trees,  not  epiphytic.  F,  mcuroca/rpay  Wight,  and 
F.  guttata,  Kurz,  are  large  climbing  shrubs  of  the  Nilgiris  with  large  fruit.  F,  varie- 
gatUf  Blume ;  Fl.  Br.  Ind.  v.  535  {F,  ra^^emifera,  Boxb.  Fl.  Ind.  iii.  560),  is  a  tall 
spreading  tree  of  the  forests  of  Assam  and  Ghittagong,  and  F.  Clarkei,  King,  is  a  tall 
tree  of  the  Khasia  Hills  at  5000  ft.  F,  lanceolata.  Ham. ;  Roxb.  Fl.  Ind.  iii.  557 ;  Fl. 
Br.  Ind.  v.  536 ;  Kurz  For.  Fl.  ii.  457  ;  Vern.  Tet?iapan,  Burm.,  is  a  branching  shrub 
of  the  Lower  Sikkim  Himalaya,  Khasia  Hills,  Ghittagong  and  Ghota  Nagpore. 

22.  F.  Roxburghli,  Wall. ;  Fl.  Br.  Ind.  v.  534 ;  Brandis  For.  FL  422 ;  Kurz 
For.  Fl.  ii.  460 ;  Gamble  Darj.  List  76.  F.  macrophylloy  Roxb.  Fl.  Ind.  iiL  556.  Vern. 
Fussa,  tussa,  Kashmir ;  Urbtilf  urmuly  harharu,  ttisi,  trimhal,  tirmcU,  trimcU,  tirmi, 
tiamle,  Pb. ;  TrimmaXy  timal,  tirrday  Hind. ;  Tirhoiy  Jaunsar ;  Ka^ekan^  nahariy  Kep. ; 
Kundoungy  Lepcha ;  DemuVy  Beng. ;  8apai,  Magh ;  Sinthapany  Burm. 

A  moderate-sized  tree.    Bark  grey,  warty^     Wood  reddiali-g:^^  ^ 
moderately  hard,  with  broad  bands  of  soft  tiaavx^,  «X\«xi3Lia&c^  "^SiiJsi^ 
darker  bands  of  £rmer  texture,  and  of  less  md\Xu    Pores  xDLCi^^x^iXfc- 
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sized  and  large,  often  subdivided.    Medullary  rays  fine  to   broad, 
short,  very  prominent  on  a  radial  section. 

Outer  Himalaya  from  the  Indus  eastward,  ascending  to  6000  ft. ;  Khasia  Hills, 
Sylhet,  Chittagong  and  Burma. 

A  fine  species,  with  large  heart-shaped  leaves  and  conspicuous  masses  of  large  figs 
growing  on  the  trunk  (see  picture  in  King  Ann.  Calc.  vol.  i.).  The  fruit  is  eaten  and 
is  fairly  good.    The  leavQS  are  used  for  fodder. 

lbs. 

H  606.    Chitul  Forest,  Kangra  (Pengelly) 34 

P  149.    Sainj,  Simla 34 

Nordlinger's  Sections,  vol.  3. 

28.  F.  pomifera,  Wall. ;  Fl.  Br.  Ind.  v.  635 ;  Gamble  Darj.  List  76.  F.  regia, 
Miq.  (in  part) ;  Kurz  For.  Fl.  ii.  458.  Vern.  7V'm»7,  neverra,  Nep. ;  Tchonfftay,  Lepcha; 
Sinthapan,  Burm. 

An  evergreen  tree.    Bark  grey.     Wood  soft,  spongy,  having  narrow 

bands  of  soft  tissue  alternating  with  broader  bands  of  firm  texture. 

Pores  scanty,   moderate-sized.     MedvMary  rays  short,    moderately 

broad,  very  prominent  on  a  radial  section. 

Eastern  Himalaya  and  Burma  at  1-3000  ft.,  Chittagong. 

A  species  which  resemhles  F,  Roxburghii,  but  differs  in  the  fruit.     The  fruit  is 

edible,  one  of  the  best  of  the  edible  wild  species. 

lbs. 
E  689.     Sepoydura  Forest,  Darjeeling,  5500  ft.  (Johnston)    .        .         .29 
Nordlinger's  Sections,  vol.  9. 

24,  F.  glomerata,  Roxb.  Fl.  Ind.  iii.  558;  Fl.  Br.  Ind.  v.  535 ;  Bedd.  PI.  Syl?. 
ccxxiv. ;  Brandis  For.  Fl.  422,  t.  49;  Kurz  For.  Fl.  ii.  458;  Gamble  Darj.  List  76; 
Talbot  Bomb.  List  195 ;  Trimen  Fl.  Ceyl.  iv.  96.  F.  Chittagonga,  Miq. ;  Kara  For. 
Fl.  ii.  596.  F,  Ooolereea,  Roxb.  Fl.  Ind.  iii.  538.  Vern.  Kathgitlar,  kruambdl, 
7'mnhal,  kakam'mal,  dadhuri,  Pb. ;  Gular^  paroa^  Idka,  N.- W.  P. ;  Khainay  Garhw. ; 
Kheunia,  umra,  Kumaon ;  Khutniay  Doti^l ;  OiUar,  Oudh. ;  Umar,  umrai,  twtf 
C.P. ;  Dumrif  Nep. ;  Tchongtay^  Lepcha  ;  Jagya  dumar,  Beng. ;  Dhimeri,  Uriya ; 
Ldwa,  Melghat ;  Thoja,  Grondi ;  Alawa,  Kurku ;  Lorva^  Sonthal ;  Burner^  Mai  PliH 
hari ;  To^a,  Khond  ;  Mori,  Key  a;  j5?«it,  Reddi ;  Umbur,  Mar.;  Atti,  rtitnadi,  kuUa- 
kith,  Kan. ;  Atti,  Tarn. ;  Moydi,  atti,  hodda,  paidi,  rnari,  medi,  Tel. ;  Attikay  Cingh. ; 
Thapan,  yethapan,  Burm. 

A  large  deciduous  tree.     Bark  J  in.  thick,  smooth,  reddish-brown, 

with  a  few  large  cra^cks.     Wood  grey  or  greyish-brown,  soft,  with 

broad  light-coloured  bands  of  loose  tissue  alternating  with  narrower 

interrupted  darker  bands  of  firmer  texture.     Pores  large  and  very 

large,  subdivided.     Medullary  rays  moderately  broad  and  fine,  bent 

where  they  touch  the  pores. 

Salt  Range  ;  Outer  Himalaya  and  sub-Himalayan  tract  from  Kashmir  eastwards ; 
Assam,  Kbasia  Hills  and  Bengal ;  Burma ;  Central,  Western  and  Southern  India ; 
CeyloD. 

A  very  common  tree,  particularly  noticeable  from  its  being  deciduous  in  the  middle 
of  the  rainy  season  about  August.  I  have  noticed,  and  Smythies  has  drawn  attention 
to,  this  in  the  Dun  ;  and  Graham  Anderson  mentions  it  for  Mysore.  The  large  fruits 
appear  on  the  trunk  and  branches,  are  produced  in  profusion,  red  when  ripe  and  edible, 
but  usually  too  full  of  insects.  The  wood  is  not  durable,  but  said  to  last  well  under 
water  and  to  be  good  for  well-frames.  Cunningham's  experiments  with  bars  of 
Gwalior  wood  2'  x  1"  x  1"  gave  W  =  36  lbs.,  P  =  468.  The  average  weight  is  about 
30  lbs.  per  cubic  foot.  If  this  is  the  F,  racemosa  of  Skinner,  No.  71,  he  gives  W  =  40 
lbs.,  P  =  588.  The  juice  is  made  into  birdlime,  and  the  leaves,  bark  and  fruit  are  used 
in  native  medicine.  The  leaves  are  used  for  cattle  and  elephant  fodder.  Ghraham 
Anderson  says  that  it  ib  the  \)est<  liee  lot  ^.V^ajivci^  coffee^  and  that  the  wood  is  used  in 
Mysore  for  rough  purposes,  aucb.  aa  ovi\.\\oMafc  ^ooi^  wA  cxQ«^-^\^ia«a  ^\  ^2«c^&« 

The  tree  is  frequently  attacke^i  m  l^ysote^^ja  «i^  ^a^  ofOaax  «^^\«e.\^^  "P.  fw^wmsr 
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sis  and  F,  dsperrima,  by  a  scale  insect,  Dactylopiua  adontdttm^  Lidd.,  with  which  is 

often  associated  a  black  fungoid  growth  (see  Stebbing  Inj.  Ins.  p.  15). 

Ibe. 

C  1138.    Ahiri  Reserve,  Central  Provinces  (R.  Thompson)      .        .        .  — 

C    839.     Bairagarh  Reserve,  Berar  (Drysdale) 25 

C  2796.     Melghdt,  Berar  (Brandis) — 

E    643.    Bamunpokri,  Darjeeling  Terai  (Manson) 25 

D4012.     Cuddapah  (Higgens) 34 

Nordlinger's  Sections,  vol.  8. 

15.  ANTIARIS,  Leschen. 

1.  A.tOXicaria,  Lesch. ;  Fl.  Br.  Ind.  v.  537;  Kurz  For.  Fl.  ii.  462;  Talbot 
Bomb.  List  196 ;  Trimen  Fl.  Ceyl.  iv.  97.  A.  innoxia,  Bl. ;  Bedd.  Fl.  Sylv.  t.  307  ; 
Brandis  For.  Fl.  427.  The  Upas  tree.  Vem.  Alii,  netavil,  Tarn. ;  Jazugri,  karwat, 
j'agurif  ajjanpcUtey  Ean. ;  Jas&nd,  chandvlj  Bombay ;  Karvoat^  chandhura^  Mar. ; 
AranjiHy  aranthal,  Mai. ;  JRiti,  Cingh. ;  Hmyaseik,  Burm. 

A  gigantic  evergreen  tree.  Bark  thick,  grey.  Wood  white,  soft, 
even-grained.  Annvxil  rings  faintly  marked.  Fores  large  and 
moderate-sized,  often  subdivided.  MedviUary  rays  moderately  broad, 
undulating,  uniform  and  equidistant ;  the  distance  between  two  rays 
generally  equal  to  the  transverse  diameter  of  the  pores,  which  are 
prominent  on  a  vertical  section. 

Evergreen  forests  of  Burma,  the  Western  Ghdts  and  Ceylon. 

Beddome  says  it  is  the  largest  tree  in  the  forests  of  the  Western  Coast,  and  that  it 
reaches  250  ft.  in  height,  with  an  enormous  girth.  Brandis  tells  me  that  the  tallest 
tree  measured  by  him  in  Burma  was  this  species,  250  ft.  in  height,  in  the  evergreen 
forests.  The  inner  bark  gives  a  good  fibre  which  makes  strong  cordage ;  it  is  also 
stripped  off  whole  from  a  branch  or  young  tree  to  form  sacks  which  are  used  to  carry 
rice ;  a  section  of  the  stem  being  left  to  serve  as  a  bottom  to  the  sack.  Growth  fast,  4 
to  6  rings  per  inch  of  radius. 

The  celebrated  *'  upas  antiar  **  poison  is  prepared  in  Java  and  other  islands  from 

the  milky  juice.    Dr.  Horsfield  says  also  that  when  the  trunk  is  extensively  wounded, 

or  when  the  tree  is  felled,  the  effluvium  of  the  juice  affects  the  persons  exposed  to  it 

and  causes  a  kind  of  cutaneous  eruption.    Otherwise  there  is  no  effect  produced  by 

approaching  the  tree,  and  to  such  an  extent  only  are  the  old  fabulous  stories  of  the 

effects  of  the  Upas  tree  true.    The  poison  is  used  to  put  on  arrows  to  kill  game.    The 

history  of  the  extraordinary  belief  in  the  deadly  power  of  this  tree  is  discussed  in  Yule 

and  BumelPs  Glossary,  Watt's  Dictionary,  etc. 

ibe. 
B  813.    Rangoon  Division,  Burma  (Ribbentrop) 24 

16.  CUDRANIA,  Tr^cul. 

Three  species.  Cfruticosa,  Wight;  Kurz  For.  Fl.  ii.  434;  Fl.  Br.  Ind.  v.  539,  is  a 
large  climbing  shrub  of  the  Khasia  Hills,  Chittagong  and  Burma,  ascending  to  4000  ft. 
O,  pubescensj  Tr^cul ;  Fl.  Br.  Ind.  v.  539  ;  Kurz  For.  FL  ii.  435,  is  an  evergreen  climb- 
ing shrub  of  Pegu  and  Martaban,  ascending  to  3000  ft. 

1.  C.  javanensis,  Trecul ;  Fl.  Br.  Ind.  v.  538 ;  Brandis  For.  Fl.  425 ;  Trimen  Fl. 
Ceyl.  iv.  98 ;  Gamble  Darj.  List  76.  C,  ainboinensis^  Kurz  For.  Fl.  ii.  434.  Cudranus 
Bumphii,  Thw. ;  Bedd.  Fl.  Sylv.  ccxx.    Vem.  Manda,  mangei,  kdngu,  Hind. 

A  large  straggling  spinous  shrub.  Bark  smooth,  thin,  yellowish- 
brown,  with  oblong  horizontal  lenticels,  peeling  off  in  thin  papery 
flakes.  Wood  moderately  hard,  sapwood  pale  yellow,  heartwood 
orange-yellow.  Anmud  rings  marked  by  a  belt  of  large  pores,  in  the 
rest  of  the  wood  pores  small  to  large,  often  subdivided,  in  rovv^Jj^^ 
concentric  patches.  MedvUary  rays  modexateVy  \iT08A,Tio\»  twl\s!l^tw«i> 
long. 
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Lower  Himalaya  and  sub-Himalayan  tract  from  the  Sutlej  eastwards;  Khasb 
Hills,  Eastern  Bengal  and  Burma ;  dry  region  of  Ceylon. 

This  plant  much  resembles  Flecoypermum  spinosum.    The  wood  is  used  for  fiiel, 

and  the  ripe  fruit  is  eaten. 

IbB. 
0  6006,  5007.    Dehra  Ddn  (Babu  U.  N.  Kanjilal) 47 

17.  ARTOCARPUS,  Linn. 

Eight  species  of  indigenous  trees,  and  another  cultivated  only.  A.  ecUophylla, 
Kurz;  A,  rigida,  Blume;  and  A,  Oomeziana,  Wall.;  Fl.  Br.  Ind.  v.  541  and  544; 
Kurz  For.  Fl.  ii.  431  and  433,  are  scarce  trees  of  Tenasserim  and  Tavoy.  The  last- 
named  has  been  found  by  Prain  in  the  Coco  Islands.  A.  incimf  Linn.  f. ;  Fl.  Br.  Ind. 
V.  539 ;  Roxb.  Fl.  Ind.  iii.  527 ;  Bedd.  Fl.  Sylv.  cc3uc. ;  Brandis  For.  Fl.  426,  is  the 
"  Bread-fruit "  tree  of  the  South  Sea  Islands,  which  is  cultivated  in  South  India,  Boima 
and  Ceylon  and  bears  fruit,  but  does  not  stand  the  cold  season  in  Bengal.  It  is  a  fine 
handsome  tree  with  pinnatifid  leaves^ 

Wood  very  uniform :  heartwood  moderately  hard  to  hard,  yellow, 
turning  brown  on  exposure,  seasons  well,  weighs  between  30  and  50 
lbs.,  usually  containing  a  white  substance.  Pores  moderate-sized  to 
large,  often  in  circular  light-coloured  rings  of  softer  tissue,  prominent 
on  a  longitudinal  section.  Medullary  rays  fine  to  moderately  broad, 
distinct,  not  numerous. 

1.  A.  hirsuta,  Lamk. ;  Fl.  Br.  Ind.  v.  541 ;  Roxb.  Fl.  Ind.  iii.  621 ;  Bedd.  Fl. 
Sylv.  t.  308 ;  Brandis  For.  Fl.  426 ;  Talbot  Bomb.  List  196.  Vern.  Ayni^  anjaUi, 
aiyanepda.  Tarn. ;  Aini,  ansjent,  Mai. ;  Hebahu^  heb  halasu,  helhcUsinaf  h^swa, 
hesaaiUf  Kan.  ;  Eehalsu^  pat-phanaSf  ran-phanas,  Mar. 

A  lofty  evergreen  tree.     Wood  moderately  hard :  sapwood  white ; 

heartwood    yellowish-brown,    durable,   seasons  well.      Pores    large, 

sometimes  subdivided,  often  filled  with  a  white  substance.    MedvUary 

rays  fine  to  moderately  broad,  wavy,  very  distinct,  but  distant,  bent 

where  they  meet  the  pores. 

Evergreen  forests  of  the  Western  Gh^ts,  from  the  Eonkan  southwards,  aacendlDg 
to  4000  ft. 

A  fine  tree  with  large  ovate  leaves,  young  plants  and  coppice  shoots  with  deeply  pin- 
natifid very  large  leaves  shaped  like  large  leaves  of  the  English  oak.  The  growth  appears 
to  be  fast.  Skinner,  No.  16,  gives  W  =  40  lbs.,  P  =  744 ;  Wallich  gives  W  =  37  lbs., 
Talbot's  experiments  of  1885  with  pieces  6'  x  2"  x  2"  gave  W  =  36  lbs.,  P  =  615; 
Bourdillon  gives  W  =  35  lbs.,  P  =  573.  We  can  take  W  =  36,  P  =  644  as  an  average. 
The  wood  does  not  warp,  is  not  eaten  by  white  ants,  and  stands  contact  with  water 
well.  The  wood  is  much  used  on  the  Western  Coast  for  house  and  ship  building, 
furniture  and  other  purposes.  Foulkes,  in  '*  Notes  on  Timber  Trees  of  S.  Kanara,*' 
says  it  is  a  strong  shade-bearer,  has  a  long  tap-root,  and  requires  a  heavy  nun&ll  and 
damp  climate.  He  says  that  the  crop  of  seeds  is  large,  and  that  they  germinate  easily, 
but  that,  as  monkeys  are  fond  of  the  seeds,  they  consume  much  of  what  is  produced. 
It  does  not  coppice  well,  but  produces  abundant  root  suckers.  Seedlings  are  difiScult  to 
transplant. 

lbs. 

D  1090.    Madura,  Madras  (Beddome) 32 

W  1219.    North  Kanara  (Barrett) 31 

W    744,  768.    South  Kanara  (Cherry) 39  and  41 

(This  last  specimen  differs  by  having  very  short,  moderately  broad,  meduUary  rays 
and  pores  in  irregular  patches  of  soft  texture ;  it  may  possibly  be  A,  LakoochctJ) 
NordUnger's  Sections,  vol.  10  (Tab.  XIII.  6). 

2.  A,  integrifolia,  Llnn.f.-,  YV.'Br.lti^N.&^l-,  Eoxb.Fl.  Ind. iii. 522;  Bedd.FL 
Sylv.  ccxix.;  Brandis  For.  F\.  4^5-,  1S.\xtz  Yo\.  m.\\.  ^^*1  %  Q^ssMift  \y^xv  Uat  76; 
Talbot  Bomb.  List  196;  Trimen  "FV.  Oe^Vvi.  ^^.   ^>W6  ^twJfc.  X.'wfe,   "^^oi.  "KswiJMl^ 
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katol,  kathal,  HiDcl. ;  Pandsa^  Uriya ;  Tel. ;  Kanthar^  Sontbal ;  Fha/aas,  Mar. ;  Filla^ 
Tam.;  Ealsu,  heb-haUu,  Jialsina,  Kan.;  Fords,  K61 ;  Teprong,  G&ro;  Kos,  Cingh. ; 
Peinnh,  Burm. 

A  large  evergreen  tree.  Bark  thick,  blackish,  deeply  cleft  when 
old.  Wood  moderately  hard  :  sapwood  pale ;  heartwood  bright  yellow, 
darkening  on  exposure.  Pores  moderate-sized  to  large,  often  oval  and 
subdivided,  sometimes  filled  with  a  white  substance,  arranged  in 
irregular  patches  of  soft  tissue,  which  are  occasionally  elongated 
concentrically  and  sometimes  confluent,  prominent  on  a  vertical 
section.    Medullary  rays  well  marked,  moderately  broad,  not  numerous. 

Indigenous  in  the  forests  of  the  Western  Ghdts  up  to  4000  ft. ;  elsewhere  cultivated 
or  run  wild,  throughout  the  warmer  regions  of  India,  Burma  and  Ceylon. 

I  quite  share  Beddome^s  belief  of  the  Jack  being  indigenous  in  the  forests  of  the 
Western  Ghdts,  for  I  have  seen  it  myself  in  dense  forests  in  wild  parts  of  that  country. 
It  is  frequently  found  run  wild  in  forests  elsewhere.  It  is  one  of  the  most  important 
of  the  fruit  plants  of  India,  probably,  after  the  mango  and  plantain,  the  most  impor- 
tant ;  and  good  trees  are  valuable.  Graham  Anderson  mentions  two  varieties,  Billaru 
with  poor  fruit  and  Buckay  with  good ;  as  coffee  shade  he  considers  the  Jack  fairly  good, 
though  top  dense  in  shade  and  liable  to  be  troublesome  because  the  fruit  is  attractive. 
In  young  trees  the  fruit  appears  on  the  branches,  in  older  trees  on  the  trunk,  and  it 
often  reaches  a  very  large  size,  sometimes  18  in.  in  length.  All  inner  parts  are  eaten, 
the  pulp  and  the  seeds,  but  it  has  an  unpleasant  odour  which  is  disliked  by  Europeans. 
The  wood  is  used  in  Burma  to  dye  the  yellow  clothes  worn  by  the  "  phoongies,"  or 
Buddhist  priests.  The  bark  yields  a  gum  ;  the  juice  is  used  as  birdlime,  and  the  fruit- 
juice  gives  a  kind  of  caoutchouc. 

The  growth  of  the  tree  is  fairly  fast  The  following  experiments  on  the  weight  and 
transverse  strength  of  the  wood  are  recorded : — 

Weight 
In  lbs.        P.= 

Puckle  in  1859  in  Mysore  (4  experiments),  with  bars  2'  x  1"  x  1",  found  42  662 

Skinner,  No.  17,  in  1862  in  South  India „      44  788 

Adrian  Mendis,  No.  16,  in  1855,  in  Ceylon,  with  bars  2^  x  1"  x  1"   „      42  712 

Wallich „      42  — 

„       in  1862  in  Travancore ,,35  — 

Bourdillon,  in  Travancore ,»      33  — 

And,  besides  these,  we  have  the  Report  of  Prof.  W.  C.  Unwin,  F.R.S.  (Imp.  Inst, 
Journal,  vol.  v.  p.  124) — 

Weight  per  cubic  foot 43  lbs. 

Resistance  to  shearing  along  the  fibres       .        .        .  672  lbs.  per  square  inch. 

Crushing  stress 3'4  tons  per  square  inch. 

Transverse  strength 3*053        „         „ 

Coefficient  of  elasticity 444'4        „         „ 

The  average  weight  is  probably  about  40  lbs.  It  is  very  largely  used  for  carpentry, 
boxes  and  furniture,  and  is  occasionally  exported  to  Europe  for  cabinet-work,  turning 
and  brush-backs.  An  analysis  of  the  ashes  of  100  lbs.  steam-dry  wood  by  Dr.  Warth 
gave  0'70  lb.  of  ash,  of  which  0*37  lb.  calcium  carbonate. 

Foulkes,  in  his  *'  Notes  on  Timber  Trees  of  S.  Eanara,"  says,  the  tree  requires  a 
deep  moist  rich  soil  and  heavy  rainfall ;  it  has  a  long  tap-root,  and  is  consequently 
wind-firm ;  is  best  reproduced  artificially,  but  the  seedlings  require  care  in  transplanting ; 
coppices  well. 

In  Calcutta  the  tree  is  found  to  be  damaged  by  the  larvsB  of  the  Lymantriid  moth, 

Perina  nuda,  Fabr. 

lbs. 

E     598.    Darjeeling  Terai  (young  tree)  (Manson)  .        .        .        .38 

E  2444.    Siliguri,  Bengal  (Gamble) 41 

W    756.    South  Kanara.  (Cherry) 43 

B     806.    Tharrawaddy,  Burma  (Ribbentrop) ^(^ 

No.  9,  Salem  Collection VL 

No.  16,CejJon      „        old ;  77,  new  (Mendia) *^*t 
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3.  A.  nobiliS,  Thw.;  Fl.  Br.  Ind.  v.  542;  Bedd.  Fl.  Sylv.  t.  309 ;  Trimea  PLCeyl. 
iv.  98.    Vem.  Dd,  hedi-dd,  Cingh. 

A  large  evergreen  tree.  Wood  moderately  hard :  sapwood  greyish- 
white  ;  heartwood  yellow.  Pores  moderate-sized  and  large,  often  filled 
with  a  white  substance,  often  subdivided,  scanty,  rather  irregularly 
arranged.  Medullary  rays  fine  and  moderately  broad,  short,  not 
numerous. 

Moist  low  country  of  Ceylon,  up  to  2000  ft. 

Beddome  calls  this  a  "  magnificent  tree,"  and  says  it  grows  up  to  50  ft.  in  height 
and  12  ft.  in  girth.  The  leaves  are  round,  large,  pinnatifid  in  young  plants  and 
coppice  shoots.  The  wood  is  used  for  furniture  and  other  cabinet-work,  and  the 
hollo  wed-out  stems  are  used  for  fishing-canoes.  The  seeds  are  roasted  and  eaten  by 
Cinghalese.  In  the  old  Ceylon  Collection  there  were  2  specimens.  No.  2  Aludel  and 
No.  21  DeZ,  both  marked  A.  pvhescens,  I  have  not  now  these  to  refer  to,  but  I  have  the 
new  Collection,  in  which  there  are  3  specimens  all  marked  A.  nobilis.  Of  these  I 
believe  No.  21  Del  to  be  right.  No.  2  Aludel  is,  I  think,  A,  Lakoocha,  and  No.  109 
Pattadel  is  doubtful.  The  experiments  recorded  by  Adrian  Mendis  as  having  been 
made  in  1855  with  bars  2'  x  1"  x  1"  gave :  No.  2,  W  =  51  lbs.,  P  =  712 ;  No. 
21,  W  =  40  lbs.,  P  =  528.    I  am  inclined  to  think  No.  21  only  was  really  A.  nolnlis. 

The  Report  of  Professor  W.  C.  Unwin,  F.R.S.  (Imp.  Inst,  Joumcd,  vol.  v.  p.  124), 
gave — 

Weight 48  lbs.  per  cubic  foot. 

Resistance  to  shearing  along  the  fibres        .        .  1236  lbs.  per  square  inch. 

Crushing  stress 2*932  tons  per  square  inch. 

Transverse  strength 4*155         „  „ 

Coefficient  of  elasticity 632*8         „  „ 

lbs. 

Ceylon  Collection,  old,  No.  21 ;  new.  No.  21 40 

4.  A.  Chaplasha,  Roxb.  Fl.  Ind.  iii.  625;  FJ.  Br.  Ind.  v.  543;  Brandis  For.  Fl. 
426;  Kurz  For.  Fl.  ii.  432;  Gamble  Daij.  List  77.  Vem.  Chaplash,  chaplis^  Beng.; 
L^U'ter,  Nep. ;  Chram,  Gdro ;  Sam,  sahm,  Ass. ;  Cham,  Cachar ;  Fani,  toponiy  Ids^ ; 
Tauiigpeinne,  Burm. ;  Kaita-dd,  And. 

A  lofty  deciduous  tree.  Ba/rk  of  young  trees  smooth,  light  grey 
with  dark  blotches ;  of  old  trees  dark  brown,  tuberculate,  J  in.  thick. 
Wood  yellow  to  brown,  moderately  hard,  even  -  grained,  durable, 
seasons  well.  Pores  large,  often  subdivided,  scanty,  uniformly  dis- 
tributed, frequently  filled  with  a  white  substance.  Medullary  rays 
short,  fine  and  moderately  broad. 

Lower  Himalaya  and  sub-Himalayan  tract  from  Nepal  eastwards,  ascending  to 
5000  ft. ;  Assam,  Eastern  Bengal  and  Chittagong ;  Burma  and  the  Andaman  Islands. 

A  very  handsome  tree  with  a  tall  straight  stem  and  large  broad  leaves,  which  are 
pinnatifid  in  young  plants  and  coppice  shoots  and  often  2  ft.  in  length,  resembling  in 
shape  a  huge  leaf  of  the  English  oak.  It  grows  to  a  height  of  100  to  120  and  even 
150  ft.,  with  a  clean  bole  of  60  to  90  ft.  and  a  girth  of  10  to  12  ft.  A  tree  has  been 
record^  at  Buxa  18  ft.  in  girth.     Peal  says  'Mt  is  a  really  fine  tree  having  a  r^ 

*  markably  good  wood  for  many  purposes  if  not  exposed  to  the  weather  or  put  in  tiie 

*  ground.  Though  found  scattered  all  through  the  mixed  plain  forests  and  along  the 
'  foot  of  hills  in  Assam,  it  is  not  a  gregarious  tree,  even  though  the  seeds  fall  and  ger- 
'  minate  in  thousands  around  its  foot.    The  fruit  is  greedily  eaten  by  monkeys,  and 

*  thus  transported.  The  wood  would  make  excellent  tea-boxes,  but  is  really  too  rare 
'  and  too  good  to  use  for  such  a  purpose.    It  should  be  seasoned  standing  by  ringing, 

*  so  as  to  prevent  warping  when  cut  and  sawn.    It  is  good  for  furniture,  and  when 

*  polished  often  shows  a  nicely  figured  grain  like  coarse  satinwood.  For  planking, 
'oattens,  girders,  joists  and  wall-plates  it  is  excellent,  also  for  doors  and  frames. 
'Large  dug-out  canoes  are  cut  from  it"  (Ind.  Tea  Gazette).  Chevalier  Paganini 
also  speaks  of  it  in  similar  terms,  and  says  he  considers  it  equal  to  or  superior  to  teak 

for  household  furniture.    Kurz  saya  t\iQ  ^ocA  \&  Txae^  f^t  coiwoes  and  cart-wheels,  and 
I  rememher  its  being  fonnerlv  used  ioi  ^m^-om^  c«cl<(M!&  Qii>iJafe'l\a\a.fv:R«t  Ya.\^«r^«^^ 
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District.  The  Andaman  List  (Calcutta  Exhibition,  1883-^)  says  that  it  "  seasons 
'  quickly,  neither  cracks  nor  warps ;  is  proof  against  dry  or  wet  rot ;  is  not  attacked 
'  by  xylophages  and  rarely  by  white  ants ;  is  used  for  boat-building,  and  squares  up 
*  to  60  ft.  long,  with  a  siding  of  3  ft."  Heinig  says,  however,  that  it  squares  to  30  ft., 
siding  1^  ft. ;  that  it  is  liable  to  ring-shakes ;  and  that  it  is  used  for  door-planking, 
packing-cases  and  the  inner  lining  of  the  hulls  of  boats. 

Growth  rather  fast,  5  to  6  rings  per  inch  of  radius.  Weight  average  about  34 
lbs.  per  cubic  foot ;  Brandis'  Burma  List  of  1862,  No.  91  gives  39  lbs. ;  No.  92  gives 
30  lbs.  No.  15,  Skinner  (1862)  (Artocarpits  echinatus,  Vem.  Tounffpeingnai),  gives 
Weight  =  63  lbs.,  P  =  672,  but  this  seems  to  be  some  other  species,  perhaps  A.  rigida, 
Bennett  (1872)  gives  Weight  =  32  lbs.,  P  =  459  for  Andaman  wood.  The  wood 
seems  to  get  harder  and  heavier  as  it  gets  older;  two  of  our  specimens  from  the 
Andaman  Islands  cut  in  1866  and  stored  since  then  in  Calcutta  give  respectively  46  and 
52  lbs.    Eurz  says  it  gives  a  tenacious  milky  caoutchouc 

lbs. 

E    587.  Khookloong  Forest,  Darjeeling  Terai  (young)  (Manson)  .        .  30 

E    629.    Eastern  Ddars,  Assam  (Mann) 32 

E  2301.    Ktonip,  Assam  (Mann) 33 

E  2186.    Nowgong     „  „  35 

E    721.    Chittagong  (Chester) 33 

B  2554.    Burma  (Brandis,  1862) 39 

B2693.    Tavoy  (Wallich,  1828)    . 37 

B2683.        „  „  „ 32 

B2204.    Andaman  Islands  (Colonel  Ford,  1866) 52 

B2211.  „  „  „  „  33 

B2289.  „  „  „  „  46 

B    512.  „  „  „  „  34 

B2499.  „  „       (Home,  1874,  Nos.  4  and  5)        .        .        ./^^ 

Nordlioger's  Sections,  vol.  10. 

6.  A.  Lakooeha,  Roxb.  Fl.  Ind.  iii.  524 ;  Fl.  Br.  Ind.  v.  543 ;  Bedd.  Fl.  Sylv. 
ccxix. ;  Brandis  For.  Fl.  426 ;  Kurz  For.  Fl.  ii.  433 ;  Gamble  Darj.  List  77 ;  Talbot 
Bomb.  List  196;  Trimen  Fl.  Ceyl.  iv.  99.  Vem.  Tiun,  dheu,  daheo,  Pb.;  Dahu^ 
dhaUf  harhaf,  lakiich.  Hind. ;  Dhdo,  dhanwala^  Kumaon ;  Dephul^  dehua,  Beng. ;  Dowa, 
chama,  chcmba.  Ass. ;  Dawa,  Cachar ;  Boo,  Son  thai,  E61 ;  Kamma  reguj  laku'chammat 
nakka-renUf  Tel. ;  Wotomba,  hadhar.  Mar. ;  Wonta,  Kan. ;  Myauklok,  Burm. ;  Kana- 
gona,  Cingh. 

A  large  deciduous  tree.  Bark  ^  in.  thick,  dark  grey,  rough.  Wood 
hard :  sap  wood  large,  white,  soft^  perishable ;  heartwood  yellow,  turning 
dark  brown.  Pores  large,  enclosed  in  rings  of  light-coloured,  soft 
tissue,  uniformly  distributed,  often  filled  with  a  white  substance. 
MedvMary  rays  fine  and  moderately  broad,  distinct,  not  numerous. 

Lower  Himalaya  and  sub-Himalayan  tract  up  to  4000  ft.,  from  Kumaon  eastwards, 
scarce  or  absent  io  Sikkim;  Assam,  Eastern  Bengal  and  Burma;  Orissa,  Circars  and 
Chota  Nagpore  (scarce) ;  forests  of  the  Western  Gh^ts  from  the  Eonkan  southwards, 
up  to  3000  ft. ;  moist  region  of  Ceylon ;  Andaman  Islands :  often  cultivated. 

A  fine  tree,  though  not  so  remarkable  as  A.  Chaplasha,  It  is  more  common  in 
cidtivation  than  in  the  forests,  and  is  more  important  as  a  fruit  tree  than  as  a  timber 
tree,  for  the  fruit  is  a  favourite  one,  and  may  be  seen  on  sale  in  bazaars  even  so  far 
north  as  Saharanpur  and  Dehra  Ddn.  To  European  notions  it  is  somewhat  insipid* 
The  male  flower-heads  are  also  eaten,  raw  or  pickled.  Foulkes,  in  his  "Notes  on 
Timber  Trees  of  S.  Kanara,"  says  the  tree  grows  best  on  laterite,  requires  a  moist 
climate  and  reproduces  well  if  the  seeds  are  not  destroyed  by  pigs  and  porcupines. 

The  growth  is  fast,  3  to  4  rings  per  inch  of  radius.  The  average  weight  of  the 
wood  is  40  lbs.  per  cubic  foot,  as  given  by  Brandis  in  his  Burma  List  of  1862,  No.  92» 
Bourdillon  gives  W  =  43,  P  =  477.  In  the  Andamans  List,  Calcutta  Exhibition,. 
1883-84,  the  wood  is  said  to  be  difficult  to  saw  on  account  of  a  resinous  substance,  but 
it  is  easy  to  plane.  It  is  highly  prized  at  Port  Blair.  Heinig  says  that  it  ao^uas^flbxs^ 
to  45  ft.  in  length  with  18  in.  in  siding,  and  is  uaed  fox  \io\]L«e-i^\A^\MAXE>&  vsi^  ^swc^s^r^ 
It  is  also  uaed  for  furniture,  and  resists  white  ants  and  iei^o.   Yo'viS^w^^'a^S^^'^'^^ 
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S.  Eanara  it  is  used  for  posts,  rafters,  piles  in  water  and  sugar-mills,  and  that  it  resists 

white  ants. 

Iba. 

E  2445.    Siliguri,  Bengal  (Garahle) 48 

E     794.    Kdmrtip,  Assam  (G.  Mann) 36 

E   1402.    Chittagong  (Chester) 43 

W    740.    South  Kanara  (Cherry) 47 

B     810.    Rangoon  Division,  Burma  (Ribbentrop) 80 

B  2553.    Burma  (Brandis,  1862) 39 

No.  67,  Ceylon  Collection,  old  (marked  Artooarpus  sp.,  Vem.  Fattct'del)     34 
No.  2,  Ceylon  Collection,  new,  Vem.  Aludd. 
Norcfiinger's  Sections,  vol.  10  (A,  mollis), 

18.  B ALANOSTREBLUS,  Kurz.  B.  Uicifolia,  Kurz  For.  Fl.  ii.  465 ;  Fl.  Br.  Ind. 
V.  544,  is  an  evergreen  small  tree  of  the  forests  of  Chittagong  and  Upper  Burma. 

Tribe  Y.    CONOCEPHALEJ!. 

19.  CONOCEPHALUS,  Blume.  C.  suaveolms,  Blume ;  Fl.  Br.  Ind.  v.  546 ;  Kure 
For.  Fl.  ii.  430;  Gamble  Darj.  List  77  {UHica  naudeiflora,  Roxb.  Fl.  Ind.  iiL  657); 
Vem.  Ouhwid,  Nep.,  is  a  large  climber  of  the  lower  hills  and  sub-Himalayaii  tract  of 
Sikkim  and  eastwards  to  Assam,  the  Khasia  Hills  and  Burma,  especially  along  streams. 
Kurz  says  it  has  a  brownish  porous  light  wood. 

20.  HULLETTIA,  King.  H.  Qriffithiana,  King ;  Fl.  Br.  Ind.  v.  547  (Darstenia 
Griffithiami,  Kurz  For.  Fl.  ii.  462),  is  an  evergreen  shrub  of  Tenasserim. 

Tribe  VL     URTICBJ!. 

Girardinia  heterophylla.  Dene. ;  Fl.  Br.  Ind.  v.  550 ;  Brandis  For.  Fl.  404 ;  Gramble 
Darj.  List  77  (JJrtica  heterophylla,  Roxb.  Fl.  Ind.  iii.  586);  Vern.  Keri,  kingi^  «n, 
sanhli,  au,  jdn,  kal,  kdrla,  bhabar,  Pb. ;  Aioa,  dlla,  chichru,  hichua,  kushki^  mnd. ; 
Ullo,  Nep. ;  Kazu^  Lepcha ;  Horu  surat.  Ass. ;  Serpa,  herpa,  Bhutia,  is  an  extremely 
common,  large,  annual  forest  weed  with  long  stinging  bristles.  It  affords  a  fine  silky 
fibre,  which  is  used  in  Sikkim  for  ropes,  twine,  and  coarse  cloth  like  gunny.  It  is 
common  throughout  most  of  the  hilly  districts  of  India  and  Burma,  but  especially  in 
the  Himalaya. 

21.  LAPORTEA,  Gaud. 

1.  L.  CPenulata,  (Jaud.;  Fl.  Br.  Ind.  v.  550;  Bedd.  FL  Sylv.  t.  306;  Brandis 
For.  Fl.  404 ;  Kurz  For.  Fl.  ii.  421 ;  Gamble  Darj.  List  77 ;  Talbot  Bomb.  List  197 ; 
Hook.  Fl.  Ceyl.  iv.  105.  Urtica  crenulata,  Roxb.  Fl.  Ind.  iii.  591.  The  Fever  Nettle 
or  Devil  Nettle.  Vern.  Chorpatta,  surat,  Beng. ;  Moringi,  Nep.;  Mealum-rwiy  «m- 
Atow^,  Lepcha ;  /Stma^,  Ass. ;  Pe^ya^yi,  Burm. ;  OttaplavUfTam.;  Anachoriyct^'MAL; 
Maima,  Cingb. 

A  large  evergreen  shrub  or  small  tree.  Wood  very  soft,  separating 
when  dry  into  concentric  fibrous  layers.  Pores  large.  MeduUary 
rays  indistinct. 

Lower  Himalaya  and  sub-Himalayan  tract  from  Nepal  eastwards,  up  to  4000  ft. ; 
Assam,  Khasia  HUls,  Chittagong  and  Burma ;  Konkan  (Stocks) ;  Hills  of  Rumpa  in 
N.  Circars ;  Western  Coast  in  Malabar  and  Travancore ;  damp  forests  of  Ceylon  up  to 
5000  ft. 

This  is  the  worst  of  the  stinging  nettles  of  India,  the  very  minute  stinging  hairs 
giving  out  a  poison  whose  effects  are  severe  and  lasting,  and  are  especially  noticeable 
after  the  application  of  water.  I  have  myself  experienced  it,  and  for  some  long  time 
after  being  stung,  felt  an  acute  pain  every  time  I  washed  my  hand  where  the  nettle 
had  touched  me  (see  also  "  Ind.  Forester,"  xviii.  148).  In  his  "  Himalayan  Journal," 
Sir  Joseph  Hooker  says,  '*  The  great  shrubby  nettle  is  held  in  so  great  dread  that  I 
*  had  difficulty  in  getting  help  to  cut  it  down.  I  gathered  many  specimens  without 
^ailowJng  any  part  to  touch  my  skin;  still,  the  scentless  effluvium  was  so  powerful 
'  that  mucous  matter  poured  {tom  m^  Q'je««ai<^TLQ«A«^^\iVv^^^xwoQn.in  such  abundance 
'  that  I  had  to  hold  my  head  o\et  «t\>as\iito  wi\xw«?^  \j«s»^«i!fi»i^i^\^'\lQ«a^^^!Mi^ 
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by  Lindley  (**  Veg.  Kingdom,"  p.  261)  and  by  Beddome,  describes  the  symptoms  very 
similarly,  and  says  that  it  took  nine  days  to  get  rid  of  the  efifects  of  a  very  slight 
touch  on  three  fingers  of  his  hand.  Beddome,  however,  says  that  his  experience,  often 
obtained,  does  not  quite  agree  with  Leschenault^s,  but  there  may  be  degrees  of  intensity 
corresponding  to  differences  of  season,  climate,  etc.  Indeed,  Sir  Joseph  Hooker  records 
it  as  a  fact  that  the  sting  is  only  bad  in  autumn.  Mr.  J.  A.  Gammie  once  told  me 
that  he  had  suffered  severely  in  preparing  for  GK)vernment  a  sample  of  the  fibre ;  aud 
certain  forest  officers  have  described  to  me  the  effect  of  stings  upon  them,  which  if  not 
quite  so  bad  as  those  experienced  by  Hooker  and  Lescheuault,  were  very  serious,  and 
corresponded  to  my  own  personal  experience  already  referred  to.  Hooker  remarks  that 
though  Endlicher  had  attributed  the  causticity  of  the  nettle-juice  to  bicarbonate  of 
ammonia,  neither  he  nor  Dr.  Thomson  had  found  that  substance  in  L,  crenulata. 
There  are  species  in  Java,  Australia  and  elsewhere,-  whose  effects  are  similar  if  not 
worse.  The  plant  gives  a  fibre,  but  it  is  difficult  to  prepare  and  not  so  good  as  that 
given  by  other  and  commoner  UrticeoB, 

W  4716.    Travancore  (Bourdillon). 

22.  BOEHMERIA,  Jacq. 

Ten  species,  shrubs  or  small  trees,  mostly  giving  fibres  of  use  for  cordage,  weav- 
ing, etc.  Four  of  them  are  small  or  scarce,  and  of  no  importance ;  four  of  the  rest  are 
common  shrubs  of  the  forest  undergrowth,  and  the  other  two  small  trees,  one  rather 
important,  in  the  Outer  Himalaya.  B,  maldbarica,  Wedd. ;  Fl.  Br.  Ind.  v.  676 ;  Eurz 
For.  Fl.  ii.  422 ;  Gamble  Darj.  List  77 ;  Talbot  Bomb.  List  197  ;  Trimen  Fl.  Geyl.  iv. 
lis  (B.  travancorica,  Bedd.  Fl.  Sylv.  ccxxv.) ;  Vern.  Takbret^  Lepoha;  Maha-diya- 
daly  Cingb.,  is  a  large  shrub  of  the  Sikkim  Himalaya  ascending  to  6000  ft.,  Assam, 
the  Khasia  Hills,  Chittao^ong,  Burma,  the  Western  Ghdts  and  Ceylon,  whose  inner 
bark  gives  an  excellent  fibre.  B.  Hamiltoniana,  Wedd. ;  Fl.  Br.  Ind.  v.  579 ;  Kurz 
For.  Fl.  ii.  424 ;  Gamble  Darj.  List  77 ;  Vern.  Taksur,  Lepcha ;  Kanait  seik,  Magh ; 
Satsha,  Burm.  and  B.  polystachya,  Wedd. ;  Fl.  Br.  Ind.  v.  579 ;  Gramble  Darj.  List 
78 ;  Vern.  Fhusre  kamli^  Nep. ;  Taksur^  Lepcha,  are  shrubs  of  the  Central  and  Eastern 
Himalaya,  the  Khasia  Hills  and  the  hill  ranges  down  to  Burma,  the  former  in  the 
lower  hills,  the  latter  ascending  to  7000  ft.  and  found  westwards  as  far  as  Kumaon. 

B,  nivea,  Hook,  and  Am.  is  the  well-known  and  important  fibre-plant  which  has 
been  very  much  under  discussion  of  late  years.  It  is  found  in  two  very  distinct 
varieties,  or  perhaps  species,  B,  nivea,  the  *'  China  grass,"  distinguished  by  the  white 
under-surface  of  the  leaves,  and  B,  tenacissimaf  Gaud.,  the  "  Bamie/*  distinguished  by 
the  leaves  being  green  on  both  surfaces.  The  China  grass  is  a  plant  of  temperate 
climates,  and  can  be  grown  in  the  open  air  in  Europe,  while  the  Bamie  is  a  tropical 
plant  which  cannot  be  so  grown.  The  fibre  of  both  species  is  of  similar  quality  and 
is  excellent;  but  there  are  difficulties  connected  both  with  the  regular  and  cheap 
growth  of  the  plant  in  quantity  and  with  the  extraction  of  the  fibre,  which  have  still 
to  be  got  over  before  it  can  take  its  place  in  the  market  and  compete  with  silk,  flax, 
jute  and  cotton  (gee  Kew  Bulletin,  Addl.  Series,  ii.,  1898,  and  many  other  publica- 
tions). It  might  be  a  useful  plant  to  grow  as  a  nurse  in  Teak  and  other  forest  plan- 
tations in  a  suitable  soil  and  in  a  locality  whence  carriage  to  the  port  of  shipment  is 
cheap;  but  it  would  have  to  be  grown  in  large  quantity,  cut  and  supplied  regularly, 
and  treated  in  a  suitable  machine  whenever  such  a  one  is  available.  It  must,  however, 
be  remembered  that  it  requires  a  rich  soil,  and  that  the  idea  that  it  could  be  grown 
profitably  as  a  reclaimer  of  poor  waste  lands  must  be  completely  abandoned.  A  full 
account  of  the  Rhea  and  its  substitutes  is  given  by  Dr.  G.  Watt  in  "  Agricultural 
Ledger,"  1898,  No.  15. 

1.  B.  rugulosa,  Wedd. ;  Fl.  Br.  Ind.  v.  577 ;  Brandis  For.  Fl.  403 ;  Gamble 
Darj.  List  77.  Vern.  Oeti,  gainti,  genthi,  Garhwal,  Kumaon ;  Bar,  Nep. ;  Sedeng, 
Lepcha. 

A  small   or  medium-sized   evergreen   tree.     Bark   dark   brown, 
rough,  deeply  fissured  into  more  or  less  rectangular  scales.     Wood 
red,  moderately  hard;  very  smooth,  even-grained,  &^«&QrQi&  ^^  ^jc^^ 
<;uts  cleanly.    Fores  moderate-sized  to  large,  oit^n  sv]^i^\N\AL^^  ^^jws^^ 
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Medullary  rays  fine  to  broad,  not  numerous,  the  distance  between 
them  usually  greater  than  the  diameter  of  the  pores,  giving  a  good 
silver-grain  on  a  radial  section. 

Himalaya,  on  dry  slopes  in  the  lower  bills  up  to  3000  ft.  from  the  Satlej  eastwards 
to  Bhutan,  very  common  about  the  Jumna,  in  Garbwal,  Kuroaon  and  Daijeeling ;  bills 
of  Upper  Burma. 

A  useful  tree  with  a  remarkable  wood,  which  is  in  great  use  for  making  bowls, 
cups,  plates  and  all  kinds  of  domestic  utensils,  especially  those  destined  to  bold  milk, 
butter,  ghi  and  curds.  It  is  also  made  into  small  boxes,  spoons  and  various  other 
articles,  for  which  its  character  of  being  easily  cut  and  carved  without  splitting  or 
warping  well  adapts  it.  It  is  a  tree  which  should  be  encouraged  and  protected  on  the 
dry  slopes  which  it  affects,  not  only  as  being  valuable  in  covering  the  ground  and 
binding  it,  but  as  being  in  demand  for  village  purposes,  for  which  pieces  of  good  size 
and  quality  are  requisite.  It  should  therefore  be  specially  provided  for  in  Working 
Plans.  The  growth  is  fast,  2  to  5  rings  per  inch  of  radius,  and  the  wood  weighs  on  an 
average  41  lbs.  per  cubic  foot. 

lbs. 

0    324.    Garbwal  (1868) 35 

O  3000.  „        (1874) 44 

E    600.    Ehookloong  Forest,  Daijeeling  Terai  (Manson)       .        .        .  — 

E  2443.    Mangwa,  Tista  Valley,  Darjeeling,  3000  ft.  (Gamble)  .  39 

Nordlinger's  Sections,  vol.  9  (  Urtica  rugulosa), 

2,  B.  maeFOphylla,  Don ;  Fl.  Br.  Ind.  v.  677 ;  Brandis  For.  Fl.  403 ;  Kurz  For. 
Fl.  ii.  424 ;  Gbmble  Darj.  List  77.  Yem.  Bara  sidru,  Dehra  Ddn ;  Saochdkh  goika, 
Kumaon  ;  Kamli,  Nep. ;  PaOf  Lepcha. 

A  large  shrub.  Bark  greyish-brown,  rough,  with  small  lenticels. 
Wood  light  reddish-brown,  moderately  hard.  Pores  small  to  moderate- 
sized,  scanty.    Medullary  rays  moderately  broad,  rather  distant. 

River-beds  in  the  sub-Himalayan  tract  from  the  Jumna  eastwards ;  Khasia  Hills 
and  hills  of  Upper  Burma  up  to  4000  ft. 

A  pretty  shrub  with  long  narrow  leaves  and  very  long  drooping  flower-spikes.  It 
gives  a  good  fibre,  used  for  ropes  and  fishing-lines. 

0  5089.    Nagsidh,  Dehra  Ddn  (Babu  U.  N.  Kanjilal). 

3.  B.  platyphylla,  Don ;  Fl.  Br.  Ind.  v.  578 ;  Brandis  For.  Fl.  403 ;  Gamble 
Darj.  List  77  ;  Talbot  Bomb.  List  197 ;  Trimen  Fl.  Ceyl.  iv.  114.  Vern.  Bimol,  star, 
khaksha,  Grarhwal ;  Qargda^  Kumaon ;  Kamlif  Nep. ;  Dangnosooketek,  Lepclui ; 
Satsha,  Burm. 

A  large  shrub.  Bark  thin,  greyish-brown,  longitudinally  striated. 
Wood  reddish-brown,  moderately  hard,  with  occasional  concentric 
bands  of  lighter  and  darker  colour.  Pores  moderate-sized,  scanty. 
Medullary  rays  moderately  broad,  rather  distant. 

Outer  Himalaya,  ascending  to  7500  ft. ;  Assam,  Khasia  Hills  and  Burma ;  Behar, 
Ghota  Nagpore,  C.P.,  Orissa  and  Circars ;  throughout  the  hill  country  of  Western  and 
Southern  India ;  moist  region  of  Geylon  up  to  6000  ft. 

A  very  common  shrub  of  forest  undergrowth,  especially  in  ravines,  and  very  variable. 
It  is  said  to  give  a  useful  fibre,  but  it  is  not  much  used,  and  the  plant  is  not  cultivated 
for  the  purpose. 

E  3317.    Daijeeling,  6500  ft.  (Gamble). 

23.  POUZOLZIA,  Gaud. 

Many  species,  mostly  herbaceous,  one  only  reaching  any  size. 

1.  P.  Viminea,  Wedd. ;  Fl.  Br.  Ind.  v.  581 ;  Brandis  For.  Fl.  406 ;  Kurz  For.  Fl. 
ii.  425 ;  Qtimble  Darj.  List  78.     Vern.  Chota  kuail,  chipcUiy  Nep. ;  Kyingbi^  Lepcha. 

A  shrub  or  small  tree.    Bark  thin,  grey.     Wood  light  reddish- 
brown,  hard,  apt  to  warp.     Pores  «>m»S.  wdl^  \£ka^^x».\ftr«a«d,  often 
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subdivided,  uniformly  distributed.    Medullary  rays  moderately  broad, 
numerous,  uniform  and  equidistant. 

Himalaya,  from  the  Sutlej  eastwards  to  Sikkim;  Assam,  Eastern  Bengal,  and 
Chittagong ;  ascending  to  5000  ft. 

Chiefly  found  in  patches  of  abandoned  cultivation,  where  it  grows  into  a  small  tree. 
Its  growth  is  quick.  The  leaves  are  eaten  by  Lepchas.  The  bark  is  used  to  make  ropes. 

lbs. 

E  2447.    Latpanchor,  Darjeeling,  4500  ft.  (Gamble)      ....    37 

24.  SARCOCHLAMYS,  Gaud.  8.  pulchernma,  Gaud.;  Fl.  Br.  Ind.  v.  588; 
Brandis  For.  FI.  405;  Kurz  For.  Fl.  ii.  426  (JJrtica  pulcherrima,  Roxb.  Fl.  Ind.  iii. 
588) ;  Vern.  Satsha,  Burm.,  is  a  large  handsome  evergreen  shrub  or  small  tree  with 
tubercled  stems  and  trinerved  leaves,  common  in  Assam,  the  Khasia  Hills,  Eastern 
Bengal  and  Burma,  especially  in  deserted  cultivation  patches  and  alons;  streams.  Kurz 
says  that  the  wood  is  of  a  pale  reddish-brown  colour,  rather  light  and  soft,  and  of  a 
fine  silvery  fibre ;  and  that  the  hark  gives  a  good  fibre  for  cordage. 

25.  VILLEBRUNEA,  Gaud. 

1.  V.  integrrifolia,  Gaud. ;  Fl.  Br.  Ind.  v.  589 ;  Gamble  Darj.  List  78 ;  Talbot 
Bomb.  List  197 ;  Triraen  Fl.  Oeyl.  iv.  118.  Oreocnide  sylvatica,  Bedd.  Fl.  Sylv. 
ccxxv. ;  Kurz  For.  Fl.  ii.  427.  Urtica  (icuminata,  Roxb.  Fl.  Ind.  iii.  692.  Vem.  LipiCy 
lipiay  Nep. ;  Kaphitki,  Lepcha ;  Ban  kotkora,  Ass. ;  Ritza^  jutta^  Naga ;  Lookoy, 
Singpho. 

A  small  tree.  Bark  brown,  thin.  Wood  white,  soft.  Pores 
moderate-sized  to  large,  scanty.  MedvMary  rays  moderately  broad 
to  broad,  not  numerous  ;  silver-grain  well  marked. 

Eastern  Himalaya  up  to  4000  ft. ;  Assam,  Khasia  Hills  and  Chittagong ;  Burma ; 
Western  Ghdts  and  Ceylon,  chiefly  in  deserted  cultivation  patches. 

A  quick-growing  shrub  giving  a  useful  fibre  of  a  brown  colour,  called  "  ban  rtha," 
It  is  used  in  the  Darjeeling  Hills  to  make  ropes,  nets  and  coarse  cloth.  It  has  been 
tried  in  cultivation  in  the  Niigiris,  but  I  have  failed  to  find  with  what  result.  Watt 
(Agric.  Ledger,  1898,  No.  15,  p.  108)  has  a  high  opinion  of  the  plant  as  a  fibre-yielder, 
and  seems  to  think  that  as  a  bye-crop  it  is  more  likely  to  pay  in  Assam  than  Bhea. 
It  seems  to  me  that  the  objection  to  it,  as  to  most  forest  fibres  of  the  kind,  is  that 
(i.)  it  requires  the  best  soil  to  do  well,  and  (ii.)  it  must  be  produced  very  cheaply — ^that 
is,  at  any  rate,  where  freight  will  not  be  prohibitive.  These  conditions  are  not  easy 
to  find  together. 

Khasia  Hills — Kew  Museum  (J.  D.  Hooker). 

1.  V.  fruteseens,  Blume;  Fl.  Br.  Ind.  v.  590;  Brandis  For.  Fl.  406;  Gamble 
Darj.  List  78.  Urtica  frutescenSy  Roxb.  Fl.  Ind.  iii.  589.  Vern.  Oar  tashidray  poi- 
dhaula,  kagshiy  Kumaon ;  Kir  may  Nep. ;  Tdkhret,  Lepcha. 

A  shrub.     Bark  rough,  dark  grey.      Wood  brown,   moderately 

hard.    Pores  small.     MeavZlary  rays  fine  and  broad,  equidistant,  the 

distance  between  the  rays  equal  to  the  transverse  diameter  of  the 

porea 

Himalaya,  from  Simla  eastwards  to  Sikkim,  Bhutan  and  Assam,  ascending  to 
5000  ft. ;  Khasia  Hills ;  Nilgiri  Hills  in  S.  India. 
The  fibre  is  used  for  ropes. 

H  3130.    Simla,  5000  ft.  (Gamble). 

26.  DEBREGEASIA,  Gaud. 

Five  species.    2>.  dentata.  Hook.  f. ;  Fl.  Br.  Ind.  v.  591,  is  a  shrub  of  Chittagong. 
D,  ceylanicay  Hook.  f. ;  Fl.  Br.  Ind.  v.  592 ;  Trimen  Fl.  Ceyl.  iv,  119,  \a  ^  ^TssaS^L  X^wfc 
of  the  low  country  of  Ceylon  with  orbicular  leaved,  BiiON»-N»\i\\»\iWi«aXJsi  wA  \«3fisc^!^Jissi% 
those  of  D,  Wallichiana. 
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Wood  soft,  useless,  light  brown.  Fiyres  small  or  moderate-sized, 
scanty.    MedvUary  rays  moderately  broad 

1.  D.  velutina,  Gaud. ;  Fl.  Br.  Ind.  v.  590 ;  Gamble  Darj.  List  78  ;  Talbot  Bomb. 
List  198.  D.  longifolia,  Wedd. ;  Brandis  For.  Fl.  405.  Morocarpus  longifalius,  BL ; 
Bedd.  Fl.  Sylv.  ccxxvi.;  Kurz  For.  Fl.  iL  428.  Vem.  Sansdru,  sidru,  Dehra  Dtio; 
Tashidri,  Nep. ;  Kamhyenif  Lepcba ;  Kapsi,  kurgul,  Kan. ;  FutchaWj  Burm. 

A  small  tree.  Bark  thin,  greyish-brown,  rough.  Wood  reddish- 
brown,  hard.  Pores  moderate-sized,  scanty ;  annual  rings  marked  by 
a  line  of  closer  pores.  MedvUary  rays  moderately  broad,  uniform, 
the  distance  between  them  equal  to,  or  greater  than,  the  transverse 
diameter  of  the  pores. 

Central  and  Eastern  Himalaya  from  Kimiaon  to  Sikkim  up  to  7000  ft. ;  ELhada 
Hills ;  South  India ;  Burma ;  Ceylon.    Common  on  old  cultivated  lands. 

Growth  fast,  4  rings  per  inch  of  radius.  The  fibre  of  the  bark  is  occasionally  used 
for  ropes  and  to  make  fishing-nets. 

lbs. 

E3328.    Daijeeling,  6500  ft.  (Gamble) 34 

2.  D.  hypoleuea,  Wedd. ;  Fl.  Br.  Ind.  v.  591.  D,  bicolor,  Wedd. ;  Brandis  For. 
Fl.  405.  Urtica  bicolor,  Roxb.  Fl.  Ind.  iii.  589.  Vem.  Kharwalay  sTiaJcai,  Afk.; 
ChainchoTy  chainjlij  amrer,  sanddrij  Jhelum ;  Sansdruy  suss,  Chenab ;  Siaru,  talsiari, 
Ravi ;  Fincho,  prin,  Sutlej ;  Tashidri,  Eumaon ;  Sidr^  sinar,  Jaunsar ;  Sansdru^  sidru, 
Dehra  Diin. 

A  large  shrub.     Bark  thin,  grey.     Wood  soft,  grey.     Pores  small 

and  moderate-sized,  scanty,  uniformly  distributed.     Medullary  rays 

moderately  broad,  uniform  and  equidistant. 

Salt  Range ;  West  Himalaya,  ascending  to  5000  ft.,  chiefly  along  watercourses. 
Growth  rast,  3  to  4  rings  per  inch  of  radius.    The  fibre  is  made  into  twine  and 
ropes.    The  fruit  is  eaten. 

Ibe. 

H88.    Bhajji,  Simla,  4000  ft 27 

8.  D.  Wallichiana,  Wedd. ;  Fl.  Br.  Ind.  v.  591 ;  Gamble  Darj.  List  78.  Moro- 
carpus  WallichianuSy  Miq. ;  Kurz  For.  Fl.  ii.  428.  Vem.  Furdni,  Nep. ;  Smin, 
Lepcha. 

A  small  tree,  erect  or  epiphytic.  Bark  brown,  fibrous,  peeling  off 
in  small  vertical  papery  flakes.  Annual  rings  distinctly  marked  by 
a  white  line.  Pores  large,  scanty.  MedvUary  rays  fine  to  moderately 
broad,  often  bent  where  they  touch  the  pores. 

Eastern  Himalaya  up  to  7000  ft. ;  Khasia  Hills  and  down  to  the  upper  forests  of 
the  Pegu  Yoma. 

Growth  moderate,  5  rings  per  inch  of  radius.  A  very  pretty  plant  with  round 
leaves  of  the  purest  white  beneath.    The  fibre  is  sometimes  used  for  cordage. 

E  3329.    Daijeeling,  6000  ft.  (Gamble). 

27.  MAOUTIA,  Wedd.  M.  Fuya,  Wedd.;  Fl.  Br.  Ind.  v.  592;  Brandis  For.  Fl. 
406 ;  Kurz  For.  Fl.  ii.  429 ;  Gamble  Darj.  List  78 ;  Vern.  P6i,  pua.  Hind. ;  JDhaul 
kagshi,  chauma,  Diin  ;  Fuya,  Nep.;  Kyinki,  Lepcha;  Yenkiy  Limbu;  Satsha,  Burm., 
is  a  shrub  with  leaves  very  white  beneath,  found  in  the  Lower  Himalaya  and  sub- 
Himalayan  tract  from  the  Jumna  eastwards,  the  Khasia  Hills  and  Burma,  up  to  4000 
ft.,  chiefly  in  ravines  and  on  old  cultivated  lands.  The  fibre  is  good  and  strong  and 
used  to  make  fishing-nets,  net  bags,  twine  and  cloth.  Various  experiments  have  been 
made  with  it  to  ascertain  its  possible  value  as  a  marketable  product,  but  so  far  it  has 
not  been  foimd  worth  cultivation.  It  is  nowhere  sufficiently  common  in  the  forests 
to  be  worth  collecting.  See,  also.  Watt  in  "  Agric.  Ledger,"  1898,  No.  15,  p.  120, 
with  ig. 
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Order  CI.    PLATANSLS. 
1.  PLATANUS,  Linn. 

This,  the  only  genus  of  the  Order,  contains  about  5  species,  all  but  one  American. 
P.  occidentalism  Lion,  is  the  common  Plane,  Sycamore  or  Button  wood  of  North  America, 
said  by  Hough  to  be  the  largest  though  not  the  tallest  deciduous  tree  of  the  American 
forests,  reaching  120  ft.  in  height  and  44  ft.  in  girth,  and  affecting  river-banks,  where  it 
is  conspicuous  on  account  of  its  very  white  upper  branches.  The  tree  cultivated  in 
Europe  as  P.  occidentcUis  is  P.  orientaliSy  Linn.,  var.  aceri/olia.  Ait.  (Hook.  f.  in  Fl. 
Br.  Ind.  v.  594). 

1.  P.  orientalis,  Linn. ;  Fl.  Br,  Ind.  v.  694 ;  Brandis  For.  Fl.  434.  The  Plane 
tree.     Plataney  Fr.     Vem.  Chindr^  Pers.,  Afgh. ;  Buin,  buna,  hoiriy  Kashmir. 

A  large  deciduous  tree.  Bark  J  in.  thick,  smooth,  light  or  dark 
grey,  peeling  off  in  large  thin  scales.  Wood,  white,  hard,  with  a  faint 
tinge  of  yellow  or  red.  Annual  rings  marked  by  a  band  of  firm 
texture  with  few  pores  on  the  outer  edge  of  each  ring.  Pores  small, 
very  numerous,  uniform,  and  uniformly  distributed  except  in  the 
outer  band  of  the  autumn  wood.  Medullary  rays  broad,  equidistant, 
showing  on  a  radial  section  as  a  glossy,  irregular,  shining  silver-grain ; 
between  the  broad  rays  are  occasional  short  tine  ones.  On  a  tangential 
section  the  grain  appears  in  the  form  of  short  lenticular  plates. 

Cultivated  in  Baluchistan,  Afghanistan,  and  the  West  Himalaya  as  far  as  the 
Sutlej,  ascending  to  8300  ft.  in  Ladak.  Indigeaous  in  Greece,  Macedonia,  Armenia 
and  Northern  Persia. 

The  Plane  is  a  very  handsome  tree,  and  is  planted  for  ornament  in  Kashmir  and 
neighbouring  regions,  also  in  Afghanistan  and  in  the  hills  of  the  Euram,  and  it  has 
been  considerably  planted  in  Baluchistan  since  Quetta  became  a  British  province. 
Aitchison  says  that  it  sometimes  reproduces  itself  naturally,  and  though  originally 
planted  in  a  valley  is  capable  of  working  uphill  (Journ.  Linn.  Soc.,  xviii.  94).  Brandis 
mentions  the  large  grove  called  the  Nasim  Bagh,  on  the  banks  of  the  Kashmir  lake, 
planted  by  Akbar  the  Great  soon  after  he  had  conquered  Kashmir  in  1588.  In  1838, 
Vigne  found  their  average  girth  to  be  13  ft.  This  gives  a  growth  of  about  10  rings  per 
inch  of  radius.  Mathieu  mentions  a  tree  in  the  grounds  of  the  Forest  School  at  Nancy 
in  France,  which  had  12*3  ft.  girth  at  130  years,  which  is  equivalent  to  about  5i  rings. 
No.  H  922  shows  6  rings.  The  growth  may  therefore  be  said  to  be  fairly  fast.  The 
largest  girth  noted  by  Dr.  Stewart  was  28  ft. 

The  wood  resembles  that  of  the  beedb,  differing  in  having  the  broad  medullary  rays 

more  numerous  and  regular,  and  the  annual  rings  not  wavy.    Its  weight  is  given  by 

Mathieu  at  41  to  49  1^.  per  cubic  foot ;  but  the  lower  figure  is  probably  the  best 

average  for  Indian  wood.    The  experiments  made  at  Kandahar  in  1879  by  Capt.  Call, 

R.E.  ('*  Ind.  Forester,"  v.  478),  with  bars  1'  x  r  x  1"  gave  W  =  38*8  lbs.,  P  =  687. 

"  The  wood  is  not  valued  in  Kashmir  except   to  make  boxes,  trays,  pen-cases  and    v 

*  similar  articles,  which  are  lacquered  and  paiuted.    In  Afghanistan,  where  timber  is 

'  scarce,  it  is  said  to  be  used  for  gun-carriages  "  (Brandis).    Mathieu  says  that  it  is  equal 

to  beech  as  a  firewood,  with  the  quick  growth  of  the  poplar,  and  that,  though  not  found 

wild  in  the  forests,  it  is  worth  cultivation.    But  it  requires  a  light  and  moist  soil,  and 

does  best  on  the  banks  of  streams.    It  can  be  easily  propagated  by  layers,  and  Nicholson 

recommends  this  as  the  best  plan,  though  it  can  be  grown  well  from  seed.     The  seed  is 

very  small,  contaiued  in  round  bsdls  which  require  to  be  broken,  and  it  suffices  to  press 

the  seeds  lightly  into  the  ground  without  covering  them  with  earth.    The  var.  acerifolia 

is  the  tree  sometimes  called  the  "  London  Plane."    It  is  conspicuous  in  the  parks  and 

squares  of  London,  and  is  remarkable  for  its  capability  of  resisting  the  effects  of  smoke 

and  fog. 

lbs. 

H922.    Hazara  (Baden-Powell)    ' 41 

Nordlinger's  Sections,  vol.  8  (P.  cuxrtfolia)  (Tab.  XV.  3). 

Plate  No,  13  of  Hough's  "  American  Woods  "  represents  P.  occi(2eataiU&^\4«   '''^^ 
wood  structure  is  much  the  same  in  all  sections  aa  t\iat  ol  P.  0Tieatal\%,\ivjX\\.  ^^-^^"^^^ 
conspicuously  red  hesLTtwood.    Hough  giTee  W  =  S6'4  •,  ^icwqXa.^^  ^^  *^  ^\^- 
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Order  CII.    JTTOLANBACEiE. 

Two  Indian  genera,  Juglans  and  Engelhardtia. 

The  **  Hickory "  trees  of  America  are  species  of  Carya,  the  chief  species  being 
C,  dibay  Nutt,  the  **  Shell  bark,"  giving  a  timber  of  value  chiefly  in  carriage-building 
and  for  tools  and  implements. 

Wood  moderately  hard,  greyish-pink  or  brown,  with  fine  concentric 
lines.  Pores  scanty,  moderate-sized  or  large,  usually  subdivided. 
Medullary  rays  variable,  fine. 

1.  JUGLANS,  Linn. 

The  "  Black  Walnut "  tree  of  America  is  J.  nigra,  Linn.  J.  cinerea,  Linn.,  is  the 
"  Butternut." 

1.  J.  regla,  Linn. ;  Fl.  Br.  Ind.  v.  595 ;  Roxb.  Fl.  Ind.  iii.  631 ;  Brandis  For.  Fl. 
497 ;  Kurz  For.  Fl.  ii.  490 ;  Gamble  Daij.  List  78.  The  Walnut.  Noyer,  Fr. ; 
Wallmtss,  GemL ;  Noce,  Ital. ;  Nogaly  Span.  Vem.  Charmaghzy  Pers. ;  Ughz, 
waghzy  Afg. ;  Akhor,  khor,  krot,  dun,  Kashmir ;  Kahotangf  thanka,  Pb. ;  Starga, 
Ladak ;  fa,  khol,  Eunawar ;  Akhor,  okJmr^  Jaunsar ;  Akhor,  kharot,  Kumaon ;  Akhrctj 
Hind. ;  Kahshing,  Byans ;  Akrut^  Beng. ;  Kol,  Lepcha ;  Tagashing,  Bhutia. 

A  large  deciduo.us  tree.  Bark  grey,  characteristically  marked  by 
deep  vertical  parallel  fissures,  ^  in.  to  2  in.  thick.  Wood  moderately 
hard,  even-grained :  sapwood  broad,  greyish- white ;  heartwood  greyish- 
brown  with  darker  streaks,  often  beautifully  mottled.  Annual  Things 
marked  by  a  sharp  line  without  pores.  Pores  moderate-sized,  not 
numerous,  sometimes  oval  and  subdivided,  often  in  oblique  lines, 
somewhat  more  numerous  and  larger  in  the  spring  wood,  conspicuous 
on  a  longitudinal  section.  MeduUary  rays  very  tine  to  fine,  and  even 
moderately  broad,  variable  in  arrangement,  silver-grain  inconspicuous. 
Numerous  regular,  very  fine,  wavy,  concentric  bars  joining  the 
medullary  rays. 

Forests  of  the  Himalaya,  extending  west  to  Afghanistan  and  Baluchistan  and  east 
to  Bhutan  at  3-10,000  ft.;  Hills  of  Upper  Burma;  cultivated  extensively  in  the 
Himalaya,  also  in  the  Ehasia  Hills,  occasionally  too,  perhaps,  in  gardens  in  other  hill 
ranges.    It  extends  through  Persia  to  Armenia,  and  is  commonly  cultivated  in  Europe. 

The  Walnut  grows  to  a  very  fine  tall  tree  in  suitable  localities  in  the  Himalayan 
forests.  Brandis  says  that  it  reaches  in  the  Western  Himalaya,  80  to  lOO  ft.  in 
height,  and  10  to  16  and  even  20  ft.  in  girth ;  and  adds  that  exceptional  trees  have 
been  measured  which  reached  28  ft.  Kanjilal  mentions  trees  running  up  to  120  ft.  in 
height.  Aitchison  says  that  in  Shalizan  the  Walnut  groves  are  very  fine,  trees  reaching 
12  and  even  17  ft.  in  girth.  In  the  Sikkim  Himalaya  it  attains  80  to  100  ft.  in  height, 
with  30  to  40  ft.  to  the  first  branch,  and  a  girth  of  10  to  12  fc.  Cultivated  trees, 
however,  are  usually  short  and  thick  in  bole  with  a  low  spreading  crown.  In  the 
Western  Himalaya  it  prefers  ravines  and  valleys  with  a  northern  aspect  at  about  5000 
ft. ;  in  the  Eastern  Himalaya  it  goes  somewhat  lower  and  does  not  rise  so  high.  Manson 
says  it  likes  best  a  southern  or  western  aspect.  Its  natural  reproduction  is  not  very 
good,  probably  because  of  the  many  enemies  who  are  attracted  by  its  edible  nuts — 
monkeys,  squirrels,  parrots,  hornbills,  nutcrackers,  etc.  It  is  easily  grown  arti- 
ficially, and  at  suitable  elevations  and  in  suitable  localities  thrives  well  and  grows 
quickly.  Considering  that  walnut  wood  has  proved,  after  many  experiments,  to  be  the 
only  really  suitable  wood  for  gunstocks,  and  that  the  European  supplies  are  becoming 
exhausted,  it  is  distinctly  a  matter  for  serious  consideration  whether  it  should  not  be 
largely  cultivated  in  the  Indian  mountains,  for  although  the  tree  is  widely  spread,  it  is 
quite  sporadic,  and  the  available  natural-grown  material  is  not  great.  It  migbt  be 
grown  aa  a  standard  in  coppice  forests,  but  the  localities  would  require  very  careful 
attentioD. 

As  already  stated,  the  chief  use  oi  tYie  ^ocA\a  lot  ^xroaXftOL^^iMX.  \\.  \^  ^i«Ki  ^  ^^ws^^ 


JUGLANDAGR£  663 

furniture  wood,  perhaps  the  most  valuable  of  the  Himalayan  furniture  woods  both  in  the 
East  and  the  West,  as  it  works  well,  does  not  warp  or  split,  and  looks  handsome.  In 
the  Darjeeling  Hills  it  was  formerly  more  abundant  and  was  extensively  employed  in 
building,  some  houses  and  notably  the  inspection  house  of  the  Cinchona  Department  at 
Rangbi  having  nearly  4^1  their  woodwork  made  of  it.  In  Kashmir  it  is  used  for 
lacquer  ware,  and  throughout  Kashmir  and  the  Punjab  it  is  used  for  carvings,  beautiful 
specimens  of  which  were  exhibited  in  the  great  Central  Trophy  at  the  Paris  International 
Exhibition  of  1900.  A  certain  amount  of  the  wood  is  always  exported  from  the  hills 
and  kept  for  sale  in  forest  dep6ts.  The  growth  is  fairly  fast,  experiments  having 
shown  a  growth  of  15  rings  per  inch  of  radius,  as  an  average  for  the  West  Himalaya; 
6  rings  for  the  Sikkim  Himalaya  and  3^  rings  for  planted  trees  in  the  latter.  The 
average  weight  of  the  wood  is  about  44  lbs.  per  cubic  foot. 

Walnut  *'  burrs  "  are  very  valuable,  and  large  exports  of  them  have  been  made  at 
times  from  Kashmir  chiefly  to  France. 

The  bark  is  used  as  a  dye  and  in  medicine ;  and  is  exported  to  the  plains  for  cleaning 
the  teeth  (Brandis).  The  twigs  and  leaves  are  used  for  fodder.  It  is  commonly  culti- 
vated for  its  fruit  throughout  the  Himalaya ;  the  wild  tree  has  a  thick  shell  and  small 
kernel,  and  is  rarely  eaten ;  the  cultivated  trees  are  of  numerous  kinds,  one  of  the  best 
being  the  thin-sheUed  or  JS^aghazi  variety.    A  clear,  good  description  of  oil  is  made 

from  the  fruit,  and  the  rind  is  used  for  tanning  and  dyeing. 

lbs. 
H3163.    Dungagalli,  Hazara,  7000  ft.  (Wild) — 

H       7.    Theog,  Simla,  5000  ft. — 

H       9.    Matiyana,  Simla,  7000  ft 38 

H      29.         „  „  „  43 

H      15.    Jubal,  4000  ft.  33 

H      35.    Madhan,  6000  ft 41 

H    780.    Chamba,  4000  ft.  (Pengelly) 46 

H    125.    Ralla,  Kulu,  6000  ft.  (Col.  Stenhouse) 42 

H    428.  Durani  block,  Deoban,  Jaunsar,  6000  ft.  (Bagshawe)      .        .  43 

E    357.  Tukdah  Forest,  Darjeeling,  6000  ft.  (Johnston)      ...  28 

E  2440.    Darjeeling,  6000  ft.  (Gamble) 37 

E  2441.  RanginSm  Forest,  Darjeeling,  5000  ft.  (Gamble)      ...  33 

E  3587,  3632.    Daijeeling,  7000  ft.  (planted) — 

Nordlinger's  Sections,  vol.  1. 

2.  ENGELHARDTIA,  Lescb. 

Three  species.  E»  acerifolia,  Blume ;  FL  Br.  Ind.  v.  596,  is  a  tree  of  the  Sikkim 
Himalaya,  the  Khasia  Hills  and  Chittagong,  rising  to  5000  ft. 

Wood  pinkish-grey  with  very  fine  interrupted,  wavy  belts  in 
concentric  arrangement  Pores  moderately  large  to  large,  scanty, 
usually  subdivided.    MedvMary  rays  fine,  numerous. 

1.  E.  spieata,  Bl. ;  Fl.  Br.  Ind.  v.  595 ;  Brandis  For.  Fl.  500 ;  Kurz  For.  Fl.  ii. 
491 ;  Gamble  Darj.  List  79.  E.  Boxburghiana,  Lindl. ;  Brandis  For.  Fl.  500. 
Juglans  pterococcay  Roxb.  Fl.  Ind.  iii.  631  (in  part).  Vem.  Silapomaj  Hind. ;  Mowa^ 
mahuay  Nep. ;  Savyak^  Lepcha;  Bolas,  Beng. ;  Bumgachy  Ass.;  Bor-pattorjami, 
Oachar ;  Binglaba,  Khasia ;   VakrUf  Gdro ;  Taungtamasok,  Burm. 

A  large  deciduous  tree.  Ba/rk  grey,  moderately  smooth.  Wood 
reddish-grey,  moderately  hard,  with  numerous  exceedingly  fine,  wavy, 
interrupted,  concentric,  dark  lines  of  loose  tissue.  Pores  moderate- 
sized  and  large,  scanty,  usually  subdivided,  often  in  somewhat  oblique 
lines,  prominent  on  vertical  sections.  Medullary  rays  very  fine  to 
fine,  irregularly  spaced,  bent  where  they  meet  the  pores,  causing  a 
distinct  satiny  silver-grain  on  a  radial  section. 

Outer  Himalaya  and  Sub-Himalayan  tract  from  Nepal  eastwards,  rising  to  6000  ft. ; 
Assam,  Khasia  Hills,  Eastern  Bengal  and  Chittagong ;  hills  throughout  Bvu:\s^^«s^^ 
the  Shan  States. 

A  handsome  and  conspicuous  tree  which  may  ToacYL  1.0^  tt,m\k«^^X.  ^\i.^^  ^BsJ^^ 
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8  to  12  ft.  In  some  localities  it  is  almost  gregarious  and  forms  a  kind  of  ooppice 
growth,  as  at  Nagri  in  the  Darjeeling  HiUs.  Natural  reproduction  is  excellent 
wherever  the  seedUngs  can  get  sufficient  light  and  be  protected  from  cattle. 

The  wood  is  useful ;  it  is  employed  for  tea-bozes  and  for  building  purposes,  and  in 
the  Khasia  Hills  spoons  are  made  of  it.  It  can  be  \ised  for  cannng,  and  I  believe  that 
it  was  of  this  wood  that  the  handsome  carved  oriel  window  and  water-oonduit 
exhibited  at  the  Paris  International  Exhibition  of  1900  by  Major  Armstrong  of  the 
Residency  at  Katmandu  were  made.  Wallich  gives  W  =  40  lbs.,  but  the  average  of 
the  specimens  enumerated  is  only  33  lbs.  per  cubic  foot.    Kurz  says  the  bark  can  be 

used  for  tanning. 

Ib0. 

E    653.    Bamunpokri,  Darjeeling  Terai  (Manson) 30 

E    687.    Sepoydura  Forest,  Darjeeling,  5000  ft.  (Mansou)    ...     33 
E  2442.    Chuttockpur  Forest,  Darjeeling,  6000  ft.  (Gamble)  .        .        .     36      . 
Nordlinger's  Sections,  vol.  9  (Tab.  XV.  4). 

2.  E.  Colebrookiana,  Lindl. ;  Fl.Br.Ind.v.596;  Brandis  For.  Fl.  499.  E.vOlosa, 
Kurz  For.  Fl.  ii.  491.  Vern.  Timar  rHkhy  Pb. ;  MowOf  mauwa,  Jaunsar ;  Oadhmotva, 
Garhwal ;  Gohar  mowa^  bhati  movfa,  boded  mowa,  mao,  Kumaon ;  Khusamy  Banda. 

A  small  deciduous  tree.  Bark  grey.  Wood  grey  with  a  reddish 
tinge,  moderately  hard,  even-grained,  with  very  fine  wavy  interrupted 
concentric  lines  as  in  i?.  spicata.  Annual  rings  faintly  marked. 
Pores  moderate-sized  and  large,  mostly  oval  and  subdivided,  scanty, 
but  more  numerous  than  in  E.  spicata,  irregularly  distributed, 
marked  on  a  longitudinal  section.  Medullary  rays  fine,  uniform, 
equidistant,  numerous,  causing  a  satiny  silver-grain  on  a  radial  section. 

Lower  Western  Himalaya  from  the  Chenab  to  Nepal,  rising  to  6000  ft. ;  Kallian- 
garh  Hills  of  Banda  (Brandis)  ;  Assam,  Khasia  Hills,  the  Shan  Hills  and  the  hill  Eng 
forests  of  Martaban  and  Tenasserim  up  to  3000  ft. 

A  common,  often  gregarious,  tree  of  the  dry  outer  hills,  locally  very  abundant,  as  in 
Malkot  Pargana  in  the  Dehra  Ddn  and  in  other  places  in  Ghirhwal  and  Kumaon.  It 
may  reach  a  girth  of  4  to  5  ft.  The  leaves  are  used  for  cattle-fodder.  The  growth  is 
fairly  fast,  6  to  7  rings  per  inch  of  radius. 

lbs 

H    241.    Garhwal  HUls  (1868) 33' 

H  4819.    Malkot,  Dehra  Dun,  4000  ft.  (Gamble) 35 

OfiDER  cm.    MYSICACEiE. 
1.  MYRICA,  Linn. 

One  species  only.  In  Europe,  M,  Oale^  Linn,  is  the  well-known  Sweet  Gsle  or 
Bog  Myrtle,  a  small  shrub  of  heath  lands,  especially  in  wet  boggy  places,  with 
aromatic  leaves.  M.  cerifera,  Linn,  is  the  Bayberry  of  the  Eastern  United  States  of 
America,  a  useful  sand-binding  plant ;  and  M,  cali/ornica,  Cham,  is  the  Califomiaa 
Wax  Myrtle  or  Bayberry  of  the  Pacific  Coast  region.  It  is  a  small  tree  with  a  hard 
reddish-brown  wood  (Hough's  "  Amer.  Woods,"  No.  164). 

1.  M.  Nagl,  Thunb. ;  Fl.  Br.  Ind.  v.  597 ;  Kurz  For.  Fl.  ii.  475.  M.  sapida. 
Wall. ;  Brandis  For.  Fl.  495.  M.  integrifolia,  Roxb.  Fl.  Ind.  iii.  765.  Vern.  Kaphal, 
kaiphaly  W.  Him.;  Kobusi,  Nep. ;  Dingsolir,  Khasia;  Sophi,  Sylhet. 

A  moderate-sized  evergreen  tree.  Bark  grey  or  brownish-grey, 
rough,  with  deep  vertical  wrinkles.  Wood  purplish-grey,  hard,  close- 
grained,  apt  to  warp.  Anniud  Hngs  marked  by  a  belt  of  firmer 
texture  without  pores  in  the  autumn  wood.  Pores  very  small, 
uniformly  distributed,  but  somewhat  less  numerous  near  the  outer 
edge  of  each  annual  ring.  Medullary  rays  fine  and  very  fine, 
numerous. 

Outer  Himalaya,  from  the  Eavi  eaatwai^a  (Jl  ne^^x  «^^\\,\Yi%^toAxsi^,«.t  3-6000  ft. ; 
Khasia  Hills  and  Sylhet ;  drier  bill  ioiesta  olllLMl«Xiwi  ^X.  V^^^W^  iv 
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A  tree  of  the  drier  aspects,  usually,  in  the  West  Himalaya,  found  with  the  White 
Oak  and  Rhododendron.  The  wood  is  not  used.  The  fruit  is  eaten  ;  it  is  pleasantly 
acid,  and  is  made  into  sherbet.  The  bark  is  the  most  valuable  product  of  the  tree ;  it  is 
exported  to  the  plains,  used  as  an  aromatic  stimulant,  and  externally  as  a  plaster  against 
rheumatism.  The  bazars  are  supplied  from  North  India,  about  50  tons  of  the  bark 
being  annually  collected  in  Kumaon  (Pharmacog.  Ind.).  D.  Hooper  (Amer,  Jour,  of 
Pharmacy^  May  1894)  says  that  100  parts  of  the  "  kino  "  produced  by  the  bark  contain 
about  61  parts  of  pure  tannic  acid.  It  is  one  of  the  best  of  Indian  bark  dyes,  the 
colour  produced  being  yellow.  In  their  Report  on  it  Messrs.  Hunmel  and  Perkin 
(Agric.  Ledger,  No.  6  (1897))  speak  highly  of  its  value.  In  the  Ehasia  Hills  it  is  used 
to  poison  fish. 

lbs. 

H    87.    Sutlej  Valley,  Simla,  5000  ft 46 

H  426.    Jaunsar  Forests,  5500  ft.  (Bagshawe) 45 

E  799.    Khasia  HiUs,  about,5000  ft.  (G.  Mann) 52 


Order  CIV.    CASUARINACILa:. 
1.  CASUARINA,  Forst. 

The  only  genus  of  the  Order.  There  are  23  species,  chiefly  of  Australia  and  New 
Caledonia,  one  only  extending  to  India.  Several  species  are  in  cultivation  in  India, 
especially  on  the  Nilgiris.  Beddome  mentions  C.  stricta.  Ait. ;  C,  QuadrivalmSy 
Labill. ;  C,  pdludosa,  Sieb.  and  C.  leptoclada,  Miq.  C.  sviberosa.  Otto  et  l)ietr.  is  also 
grown  and  more  commonly. 

Wood  light  brown,  brown,  or  reddish-brown,  in  concentric  bands 
of  light  and  dark  tissue  of  irregular  width.  Pores  moderate-sized, 
often  in  radial  or  oblique  lines.  Medvllary  rays  of  various  breadth 
from  extremely  fine  to  very  broad,  the  broad  rays  irregular. 

1.  C.  equisetifolia,  Forst. ;  Fl.  Br.  Ind.  v.  598 ;  Bedd.  Fl.  Sylv.  ccxxvi. ;  Brandis 

For.  Fl.  435;  Kurz  For.  Fl.  ii.  494;  Talbot  Bomb.  List  198;  Trimen  Fl.  Ceyl.  120. 

C.  muricata^  Koxb.  Fl.  Ind.  iii.  519.    The  "Beefwood"  of  Australia.     Filao^  hois  de 

fery  French.     Vem.  Chouky  Tam. ;  Serva,  chavuku,  Tel. ;  Kdsrike,  Mysore ;  Tinytt, 

Burm. ;  Aru,  Malay. 

A  large  evergreen  tree.  Bark  brown,  rough,  fibrous,  peeling  off  in 
vertical  strips.  Wood  reddish-brown,  very  hard,  cracks  and  splits. 
Pores  moderate-sized,  much  subdivided,  with  white  walls  and  par- 
titions. Medullary  rays  very  fine,  uniform,  equidistant.  Numerous 
wavy,  concentric  lines  of  soft  tissue  joining  the  medullary  rays  and 
more  or  less  in  concentric  arrangement. 

Coasts  of  Chittagong  and  Burma ;  the  Andaman  Islands  (very  common  on  the  coast 
of  Little  Andaman,  but  only  in  one  spot,  Casuarina  bay,  in  Great  Andaman — Prain) ; 
the  Malay  Archipelago,  also  in  North  Australia  and  Queensland.  Cultivated  all  over 
India,  except  in  the  North- Western  portion  of  the  Punjab,  and  especially  on  the 
Coromandel  and  Kanara  coasts. 

The  Casuarina,  though  indigenous  only  on  the  eastern  coast  of  the  Bay  of  Bengal, 
has  become  one  of  the  important  trees  of  India,  chiefly  from  its  capability  of  growing 
on  coast  sands  close  to  the  sea,  and  consequently  taking,  in  the  reclamation  of  sand- 
dunes,  the  place  which  is  taken  by  the  Pinus  niaritima  on  the  French  coast  of  the 
Bay  of  Biscay  and  by  Pinus  sylvestris  on  the  coast  of  North  Germany.  The  impor- 
tance of  the  works  of  reclamation  which  have  resulted  in  clothing  with  a  belt  of 
Casuarina  very  considerable  lengths  of  the  Coromandel  coast  from  the  Chilka  Lake 
southwards  and  also  much  of  the  coast  land  of  N.  Kanara  in  the  Bombay  Presidency, 
cannot  be  over-estimated.  It  is  true  that  the  growth  is  short-lived,  that  natural 
reproduction  is  bad  and  artificial  reproduction  difiBcult ;  but  once  reclaimed  by  the  aid 
of  Casuarina,  the  coast  lands  get  easily  covered  with  shrubby  and  tree  v«%<&<»^v^\^\  %S2>^^ 
other  trees,  which  would  have  been  difficult  to  plant  alfit&X.,  cwi\»  ^w\'^  \st^xij?g!aX»  Ns^ 
and  a  perinauent  forest  constituted.    Among  axxcYi  otYiet  tt«c^i  «t^  X)ckSk  ^%^«^  "^^^"^ 
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{Ancboardiwn  occiderUaIe\  the  Nim  (Mdia  indica\  the  Jaman  (Eugenia  Jamholana), 
the  Karkapilly,  the  Palmyra  palm  and  even  the  Coconut.  The  fine  plantations  made 
by  private  enterprise  in  the  neighbourhood  of  Madras,  and  those  of  the  Government  at 
Tumalapenta,  Dugarazpatam,  Kottapatam,  Tamminapatam  and  other  places  on  the 
Nellore  coast  showr  well  what  can  be  done  by  the  aid  of  this  valuable  tree  in  prevent- 
ing the  encroachments  of  sand-drifts  and  protecting  the  villages  and  their  cultivated 
lands  from  destruction.  Inland,  also,  Casuarina  can  be  grown  as  a  forest  crop  with 
much  advantage  as  is  abundantly  shown  by  the  plantations  made  in  Mysore  and  in  the 
North  Arcot  and  other  districts  of  Madras ;  while  as  a  tree  of  ornament,  planted  in 
avenues  and  in  gardens,  the  Casuarina  may  be  seen  with  its  graceful  stems  and  foliage, 
in  most  of  the  stations  of  Northern  India,  at  any  rate  as  far  as  Saharanpur  and  Amb^da. 

A  full  account  of  the  Nellore  plantations  of  Casuarina  is  given  in  D.  E.  Hutchins' 
Eteport  of  1883.  There  were  then  over  3000  acres  of  plantation,  but  the  area  has 
doubtless  largely  increased  since  then.  Much  of  the  planting  was  done  dose,  ue, 
4^  ft.  X  A^  ft.,  and  in  this  Mr.  Hutchins  found  the  average  yield  to  be  3  tons  per 
acre  per  annum,  while  in  wide  planting  9  ft.  x  9  ft.  it  was  7  tons.  In  coast  sands, 
Casuarina  requires  that  its  roots  should  find  fresh  water  at,  at  any  rate,  6  to  10  ft. 
below  the  surface,  so  that  watering  is  necessary  for  some  years.  Mr.  Popert's  "  Note 
on  Casuarina  Planting  **  ("  Ind.  Forester,"  xxii.  8)  gives  information  on  all  points.  He 
says  the  average  age  of  felling  is  10  years ;  the  average  outturn  is  50  tons  per  acre  in 
Nellore  (coast)  and  28  tons  in  North  Arcot  (inland) ;  seed  is  sown  in  nurseries  usually 
in  February,  and  the  seedlings  are  put  out  usiially  9  ft.  x  9  ft.  in  SSeptember  or 
October ;  watering  is  carried  on  for  3  to  4  years  in  dry  months,  but  2  years  is  usually 
enough ;  the  cost  per  acre  for  completed  plantations  varies  from  Bs.32|  in  South 
Arcot  to  Bs.43  in  Nellore,  Hs.45  in  North  Arcot  and  Rs.l09  in  Trichinopoly ;  and  at 
10  years  of  age  a  plantation  should  give  40  tons  per  acre  and  a  net  return  of  R8.38  per 
acre.  The  trees  are  usually  cut  clean  and  the  area  replanted,  either  with  Casuarina 
again  or  with  some  other  kinds.  Casuarina  coppices  badly,  but  if  cut  at  2  to  3  ft. 
above  ground  it  usually  gives  good  shoots,  while  many  of  the  trees  layer  naturally 
from  lower  branches.  Self-sown  seedlings  are  found  only  in  favourable  localities. 
Old  trees  are  often  much  damaged  by  a  fungus,  Polystictus  egregius,  Massee;  and 
frequently  badly  bored  by  longicorn  beetles,  of  a  species  not  yet  determined. 

The  Casuarina  wood  of  the  Madras  coast  plantations  is  chiefly  used  for  fuel,  but 
some  of  it  for  poles  and  rafters.  It  is  grown  on  so  short  a  rotation  that  planking  and 
other  scantlings  are  not  often  obtainable,  but  in  these  respects  even  if  the  tree  were 
grown  to  a  larger  size  the  timber  could  hardly  compete  with  the  excellent  indigenous 
timbers  brought  from  the  natural  forests.  It  was,  however,  recommended  by  such 
good  authorities  as  Messrs.  Chisholm,  consulting  architect,  and  Thorowgood,  harbour- 
engineer,  for  wood-paving  and  other  important  uses,  but  it  does  not  appear  that  their 
recommendations  ever  came  to  much.  The  wood  is  hard  and  difficult  to  work. 
Skinner,  No.  42,  gives  W  =  55  lbs.  per  cubic  foot  and  P  =  920.  M.  Sebert,  in  his 
**  Notice  sur  les  bois  de  la  Nouvelle  Cal^donie,'*  gives  W  =  63  lbs.  Hutchins'  careful 
experiments  in  Nellore  give  for  green  wood  an  average  of  70  lbs.,  and  he  considers  that 
the  weight  of  dry  wood  is  nearly  50  lbs.  per  cubic  foot.  He  adds  that  in  Mysore  green 
wood  is  usually  taken  at  72  lbs.,  and  seasoned  wood  at  52  to  56  lbs.  It  is  probable 
that  50  lbs.  is  a  good  average  for  young  wood,  and  60  lbs.  for  wood  of  old  trees.  The 
bark  is  used  by  Madras  fishermen  for  dyeing  their  nets. 

lbs. 

E2465.    Calcutta  (G.  King) 62 

D  3908.     Dugarazpatam  Plantation,  Nellore  (Gamble)   .        .        .        .61 
D4024.    South  Arcot  (Wooldridge) — 

2.  C.  SUberosa,  Ott.  and  Dietr. ;  Benth.  Fl.  Aust.  vi.  197.     "  Swamp  Oak  "  of 
Australia. 

A  small  tree.  Bark  very  rough,  dark  brown,  deeply  cleft  in  narrow 
vertical  clefts.  Wood  brown,  hard,  in  alternate  belts  of  brown  large- 
celled  tissue  and  pale  small -celled  tissue,  the  latter  usually  about 
double  the  breadth  of  the  former.  Pores  small  to  moderate-sized, 
irregulax]y  distributed.  Medullary  rays  of  two  classes :  irregular, 
often  widely  spaced,  broad,  very  \iTO«A  «Ai^  %n^x^  ^^tte^mely  broad  rays 
of  dark  colour,  with  numerous  TOgoWN^ty  TL%rcQr«  Qii^^\ife\j«^'^Ti.>^ktfi^^ 
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Introduced  into  and  planted  in  India,  especially  on  the  Nilgiris  at  5-7000  ft. 
Indigenous  in  Australia. 

This  tree  has  heen  rather  successful  in  some  Nilgiri  plantations. 

lbs. 

W4091.    Bandy  Shola  Plantation,  Nilgiris  (Gamble)    ....    49 
Nordlinger's  Sections,  vol.  6. 

3.  C.  Stricta,  Ait. ;  Benth.  Fl.  Aust.  vi.  195 ;  Brandis  For.  Fl.  435.    "She  Oak  " 
of  Australia. 

A  small  tree.  Wood  light  brown,  hard,  the  usually  pale  cellular 
tissue  traversed  at  intervals  by  concentric  wavy  or  interrupted 
narrow,  very  narrow  or  extremely  narrow  bands  of  darker  larger- 
celled  tissue.  Pore8  rather  scanty,  small  to  moderate-sized,  arranged 
in  radial  or  oblique  lines  and  patches.  Medullary  rays  of  various 
classes  from  extremely  fine  up  to  broad,  irregularly  arranged. 

Occasionally  planted  on  the  Nilgiris  at  5-7000  ft.     Indigenous  in  Australia. 
Nordlinger's  Sections,  vol.  8. 


Obder  CV.    CXTFITLIFESiE. 

An  Order  of  much  importance,  indeed  of  the  greatest  forest  importance,  in  temperate 
climates,  containing,  as  it  does,  such  genera  as  those  of  the  oak,  beech,  chestnut,  hazel, 
hornbeam,  birch  and  alder.  In  India,  however,  the  trees  which  belong  to  it  are  con- 
fined to  the  Himalaya  or  to  the  mountun  ranges  of  Eastern  Bengal  and  Burma,  no 
single  species  occurring  in  Southern  India  or  Ceylon.  There  are  six  genera  belonging 
to  three  tribes,  viz. — 

Tribe    I.    Betuleas Betula,  Alnus. 

„      II.    Quercineas Quercus,  Gastanopsis. 

„    III.    c3oryleaB Corylus,  Garpinus. 

and  they  contain  in  all  52  species,  all  trees. 

Castanea  vulgaris,  Lam.  (C.  Vesca,  Gaertn.)  is  the  "  Sweet  Chestnut "  or  "  Spanish 
Chestnut,"  found  in  almost  all  the  countries  bordering  on  the  Mediterranean  Sea,  and 
extending  eastwards  through  Northern  Asia  to  Japan  and  westwards  to  North  America, 
besides  being  largely  cultivated  in  Northern  Europe  and  elsewhere.  It  yields  an 
excellent  timber  when  grown  as  a  large  tree,  while  saplings  and  coppice  shoots  are 
largely  used  for  hop-poles,  cask-binding  and  other  small  industries.  Its  chief  product, 
however,  is  its  fruit,  which  in  some  countries,  as  in  Southern  France  and  Italy,  is  one 
of  the  chief  food-articles  of  the  people.  Of  recent  years,  many  attempts  have  been 
made  to  introduce  it  successfully  in  the  Himalaya  as  an  assistance  in  supplying  food  to 
the  villagers  in  times  of  scarcity,  and  much  credit  is  due  to  Sir  Edward  Buck  for  his 
endeavours  to  this  end  (see  Agricultural  Ledger,  No.  15  of  1894,  and  No.  4  of  1898). 
In  some  places  it  has  succeeded  fairly  well,  as  at  Dehra  Ddu,  where  there  are  trees  of 
good  size  bearing  good  fruit  in  gardens  at  Ghandbagh  and  Kaulagarh.  But  the  fruit  has 
not  the  same  size  or  quality  as  that  produced  in  Europe,  nor  does  it  keep  well.  It  has 
also  been  grown  at  Banikhet  and  Mukhtesar  in  Eumaon,  at  Simla,  in  Kulu,  and  near 
Darjeeling  with  different  degrees  of  success.  It  seems  that  the  most  successful  planta- 
tions have  been  those  made  at  comparatively  low  levels,  at  3-5000  ft.  rather  than  at 
5-7000  ft. ;  on  northern  rather  than  southern  aspects ;  in  fairly  dry  regions  rather  than 
in  those  of  heavy  rainfall,  and  on  good  soil  rather  than  on  poor  lands,  sandy  soils  being 
preferable  to  clays :  see  note  by  Sir  E.  C.  Buck  in  Agric.  Ledger,  No.  4  (1898). 

The  beech,  Fagus  sylvatica^  Linn,  is  the  well-known  European  forest  tree.  Attempts 
have  been  made  to  grow  it  in  the  Indian  hills,  but  unsuccessfully,  the  only  specimen  I 
can  remember  having  seen  being  a  poor  small  one  in  the  Botanic  Grarden  at  Coonoor 
in  the  Nilgiris  (Sim's  Park). 

Wood  usually  white,  grey,  or  brown;  rarely  very  dark  in  colour. 
Annvxil  ringa  distinct  in  birch,  alder,  hazel  and  some  of  the  oaks^ 
indistinct  in  the  rest.     Pores  of  various  &\z^^,  ^^.tiiSl  xelo^X*  >a&\iai^  \x^ 
radial  or  oblique  often  branching  groups  or  IVaea  \  Va  o«1Sk.  ^tA  ^^ii^«5»^ 
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thi&  character  is  very  marked ;  it  is  seen  in  hazel,  but  is  faintly  per- 
ceptible only  in  the  rest.  In  some  oaks  the  pores  become  very  large. 
MedvUary  rays  fine,  clear  and  regular,  but  in  most  genera  broad  rays 
(sometimes  very  broad)  appear  which  are  really  compound  and  made 
up  of  closely  packed  fine  ones.  In  birch  and  chestnut  there  are  no 
broad  rays.  MedvUary  patches  occur  in  some  genera^  especially  in 
alder  and  hazel 

The  grain  of  the  wood  of  Cupuliferse  is  somewhat  characteristic : 
on  radial  sections  a  silver-grain  is  generally  seen,  varying  in  size  of 
plate  according  to  the  thickness  of  the  broad  medullary  rays,  ajid  the 
pores  also  adopt  a  characteristic  pattern;  on  tangential  sections 
the  medullary  rays  make  a  pattern  of  oblong  lenticular  spots,  and 
the  pores  also  are  somewhat  marked. 

Tribe  I.    BZTULZiE. 
1.  BETULA,  Toum. 

Three  Indian  species.  The  common  European  Birch  is  B.  alba,  Linn.,  and  the 
American  Paper  Birch,  of  whose  bark  the  light,  portable  canoes  are  made  in  Canada, 
is  B,  papyracea,  Willd. 

Wood  tough,  close-grained,  moderately  hard.  Pores  small,  not 
numerous.     MedvUary  rays  fine.     MedvUary  patcJies  scanty. 

1.  B.  utilis,  Don ;  Fl.  Br.  Ind.  v.  599 ;  Gamble  Darj.  List  79.  B,  BJiq/pattra, 
Wall.;  Brandis  For.  Fl.  457.  The  White  Himalayan  Birch.  Vern.  Btirf,  burssal, 
hhuj,  phurz,  Pb.;  Bhqf,  Kashmir;  Shdk,  pdd,  pliatak,  takpa,  Ladak,  Lahoul,  Piti, 
Kunawar ;  Bhuj,  Jannsar ;  Takpa,  Bhutia ;  Bhufpattra,  Hind. ;  Fhuspaty  Nep. ;  Sunlit 
Lepcba. 

A  moderate-sized  deciduous  tree.  Bark  smooth,  shining,  reddish- 
white  or  white,  with  white  horizontally  oblong  lenticels,  the  outer 
bark  consisting  of  numerous  distinct,  thin,  papery  layers,  peeling  off 
in  broad  horizontal  rolls.  In  these  layers  the  lenticels  appear  as  pink 
elongated  oblong  patches.  Wood  white  with  a  pinkish  tinge,  tough, 
even-grained,  moderately  hard.  Annual  rings  marked  by  a  distinct 
line.  Pores  small,  scanty,  uniform  and  imiformly  distributed,  except 
that  sometimes  they  are  arranged  in  interrupted  lines  along  the  edges 
of  the  annual  rings.  Medullary  rays  fine  and  very  fine,  numerous, 
prominent  on  a  radial  section  as  a  silver-grain  of  narrow  reddish  plates. 

Higher  ranges  of  the  Himalaya,  westwards  to  the  Safed  Koh  (Aitchison  in  Kuram 
Valley  at  11,000  ft.),  eastwards  to  Bhutan,  ascending  to  14,000  ft.,  rarely  descending 
below  10,000  ft.,  and  usually  with  the  silver  fir  or  above  it,  the  last  tree  met  with  at 
the  limit  of  forest  vegetation. 

A  beautiful  tree,  very  conspicuous  and  often  gregarious,  but  the  bole  is  rarely 
straight,  and  only  the  upper  branches  show  white  bark,  the  thicker  part  of  the  bole 
getting  rough  and  dark,  as  does  that  of  the  European  birch.  The  growth  is  slow,  with 
an  average  of  about  15  rings  per  inch  of  radius.  Reproduction  is  usually  good  where 
there  is  some  immunity  from  the  generally  heavy  grazing  of  the  higher  Himalayan 
regions.  The  average  weight  of  the  wood  is  about  44  lbs.  per  cubic  foot;  Wallich 
gave  35^  lbs. 

The  wood  is  extensively  used  in  the  inner  arid  Himalaya  for  building ;  it  is  elastic, 
seasons  well  and  does  not  warp.  The  bark  is  very  valuable ;  it  is  used  as  paper  for 
writing  and  packing,  for  umbrellas,  hooka-tubes,  and  for  roofing  houses.  The  branches 
are  made  into  twig  bridges,  and  the  leaves  are  lopped  for  cattle-fodder. 

Ibt. 

H    909.     Upper  Chenab,  10,000  tl.  (,^«.^ftXi-"?Qv^^\\^        ....    45 

H    610.     Lahoul,  10,000  ft.  C^ .  Yeii?,^^\^") ,    Mt 
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lbs. 
H    126, 130.    Rotang  Pass,  Kulu,  9000  ft.  (Col.  Stenhouse)  ...    42 

H    127.    Monali,  Kulu,  8000  ft  (Col.  Stenhouse) 46 

H  4527.  Chachpur  Peak,  Jaunsar,  10,000  ft.  (Gamble)  ...  47 
E  381.  Tonglo,  Darjeeling,  10,000  ft.  (Johnston)  ....  44 
E  2403.  „  „  „  (Gamble) 43 

2.  B.  alnoides.  Ham. ;  Fl.  Br.  Ind.  v.  599 ;  Gamble  Darj.  List  79.  B,  acuminata. 
Wall.;  Brandis  For.  Fl.  458,  t.  56;  Kurz  Fon  Fl.  ii.  476.  Vera.  Fuya  udish. 
chambar  may  a,  maksheri,  sheoriy  shag^  Pb. ;   Bh^jpattra,  hdur^  aJidul,  Hind.;  Kath 

hhuj\  Jaunsar ;  Utis,  sauer,  Giirhwal ;  Ban  utis,  payan  utis,  haoul,  Kumaon ;  Shakshin, 
Tibet ;  Saver,  sauer^  payong,  utis^  Nep. ;  ffUmmli,  Lepcha ;  Dingleen,  Ehasia. 

A  large  deciduous  tree.  Bark  grey,  peeling  off  in  horizontal  rolls ; 
lenticels  Targe,  oblong.  Wood  grey,  light  brown  or  white,  moderately 
hard,  close-grained.  Annual  rings  marked  by  a  line.  Pores  small 
to  moderate-sized,  larger  than  in  B.  utilis,  scanty,  evenly  distributed. 
MedvMary  rays  fine  to  ahnost  moderately  broad,  short,  much  further 
apart  and  less  numerous  than  in  B,  utilis,  prominent  on  a  radial 
section. 

Himalaya,  in  the  outer  ranges,  from  the  Sutlej  eastwards,  at  5-10,000  ft. ;  Ehasia 
Hills  at  3-5000  ft. ;  Eachin  Hills,  Shan  Hills  and  hills  of  Martaban  in  Burma  at 
5-6000  ft. 

This  is  the  common  birch  of  the  Himalayan  forests,  so  commonly  seen  at  Simla, 

Chakrata,  Daijeeling,  etc.    The  growth  is  moderate,  10  rings  per  inch  for  wood  from 

the  North- West,  6^  rings  for  Darjeeling  wood.    Wallich  says  the  wood  is  esteemed  in 

Nepal  for  all  purposes  for  which  strengSi  and  durability  are  required,  but  in  other  parts 

it  is  very  little  used.    The  bark  of  old  trees  is  often  seen  covered  with  a  red  -fungus, 

Hymenochcete  Mougeotii,  Cke. 

lbs. 

H  611.  Parbatti  Valley,  Eulu,  8000  ft.  (W.  Pengelly)  .  .  .41 
H2904:.  Nagkanda,  Simla,  8000  ft.  (Gamble)  .  '  .  .  .  .41 
E  2404.    Darjeeling,  7000  ft.  (Gamble) — 

S.  B.  sp.  B.  cylindrostachysy  Gamble  Darj.  List  79,  non  Wall.  B,  alnoides,  Ham. 
(part);  Fl.  Br.  Ind.  v.  599.    Vern.  Sauer^  Nep. ;  Sunli,  Lepcha. 

A  tall  deciduous  tree.  Bark  pink,  peeling  off  in  large  vertical 
flakes,  giving  the  stem  a  shaggy  appearance.  Wood  red,  hard,  heavy. 
Annual  rings  indistinct.  Pores  scanty,  small,  often  subdivided,  uni- 
formly distributed.  Medullary  rays  fine,  numerous,  the  distance 
between  the  rays  larger  than  the  transverse  diameter  of  the  pores. 

Darjeeling  Hills  from  the  Terai  up  to  6000  ft. 

This  reaches  a  large  size,  80  to  100  ft.  in  height,  with  a  girth  of  6  to  8  ft.   The  growth 

is  fast,  5^  rings  per  inch  of  radius.    The  wood  is  strong  and  seasons  well,  but  is  not 

used  except  for  firewood  and  charcoal,  for  which  purposes  it  is  very  good.    It  is  a 

handsome  tree  with  drooping  branches,  which  requires  further  investigation  as  to  its 

being  distinct,  as  I  strongly  believe  it  to  be,  from  B.  alnoides.    It  is  found  even  down 

in  the  Terai  forests,  along  streams,  in  localities  where  it  would  be  very  unlikely  that 

B,  alnoides  would  occur.    I  think  that,  pending  such  investigation,  it  is  best  to  keep 

it  distinct,  aud  more  especially  as  the  wood  differs  from  that  of  B,  alnoides, 

lbs. 

£  678.    Bamunpokri,  Darjeeling  Terai  (Manson) 52 

2.  ALNUS,  Gaertn. 

Two  Indian  species.  The  chief  European  Alders  are  A.  glutinosa,  Linn,  with 
glutinous  leaves,  and  A.  incana,  Willd.  with  pubescent  leaves.  The  wood  of  both 
shows  medullary  patches. 

Wood  soft,  light  pinkish-brown.      Annvj(xL  rxTfigE  ^^  \£k»£^<^^. 
Pores  small  to  large ;  if  large,  much  fi\ibdiv\AeA.\  o^Sv^Twvafc  vdl  t^Kn^ 
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lines.     Medullary  rays  of  two  classes,  very  few  broad  with  numerous 
fine  ones  between.     Medullary  patches  scanty. 

1.  A.  nepalensiS,  Don ;  Fl.  Br.  Ind.  v.  600 ;  Brandis  For.  Fl.  460 ;  Kurz  For.  Fl. 
ii.  476 ;  Gkimble  Daij.  List  79.    Nepalese  Alder.   Yem.  Kohi^  koe,  Pb. ;  Kunch,  Bashahr ; 

Kuniz,  ni,  nevm,  Sutlej ;    Utis,  ttdish,  ^uusta,  N.-W.  P. ;    Utis,  Eumaon ;   Ftudla, 
Jaunsar ;  Kunis^  Garhwal ;  Boshi  sway  udis,  utis,  Nep. ;  KowcU,  Lepoha. 

A  large  deciduous  tree.  Bark  thick,  silvery  grey,  like  that  of  the 
birch :  in  thick  forest  dark  green.  Wood  light  pinkish-brown,  soft, 
even-grained.  Annv/il  rings  marked  by  a  poreless  band.  Pores 
small  to  moderate-sized  and  even  large,  the  latter  much  subdivided, 
or  else  pores  in  rather  long  radial  strings.  Medullary  rays  of  two 
classes,  a  few  broad  rays  (made  up  of  dosely  packed  fine  rays)  at 
considerable  intervals  with  numerous  fine  rays  between  them,  the 
broad  rays  causing  a  marked  silver-grain  on  a  radial  section^  and 
ending  in  the  cambium  in  a  homy  plate.    Medullary  patches  few. 

Forests  of  the  Himalaya  from  the  Kavi  eastwards  at  3-9000  ft.,  sometimes  lower; 
Assam  and  the  Khasia  Hills  ;  hills  of  Upper  Burma. 

A  very  fine  tree,  growing  to  an  especially  large  size  in  the  Sikkim  Himalaya,  and 
reaching  80  to  100  ft.  in  height  with  6  to  8  ft.  in  girth.  In  that  region  it  is  eepedaliy 
common  in  old  cultivated  lands  and  near  streams.  In  the  West  Himalaya  also  it 
affects  ravines  and  the  banks  of  streams,  but  not  nearly  to  the  same  extent  as  does 
A.  nitiday  and  it  may  sometimes  be  found  in  forests  even  in  dry  localities.  The  growth 
is  fast :  a  round  of  Sikkim  wood  gave  2*4  rings  per  inch ;  Aikin,  in  Wallicb's  List, 
mentions  two  specimens,  one  giving  11*8  rings,  the  other  2*7  rings;  the  specimens 
examined  showed  3*6  rings  per  inch. 

The  wood  does  not  warp,  and  deserves  to  be  more  used  than  it  is ;  it  would  do  well 
for  tea-boxes.  Eanjilal  says  it  is  used  for  bedsteads  and  for  the  hooked  sticks  of  rope 
bridges,  in  the  Jumna-Tons  valleys.    The  bark  is  used  in  dyeing  and  tanning. 

The  leaves  are  sometimes  damasked  and  stripped  from  the  tree  by  larvas  of  the 

Scarabaaid  beetle,  Anomala  tnridisy  Fabr. 

lbs. 

H     83.    The  Glen,  Simla,  6000  ft 28 

E    356.    Tukdah  Forest,  Daijeeling,  5000  ft.  (Johnston)        ...     27 
E2405.  „  „  (Gamble) — 

2.  A.  nitida,  Endl. ;  Fl.  Br.  Ind.  v,  600 ;  Brandis  For.  Fl.  460,  t.  57.  Vera. 
Oira,  Afg. ;  Sarol,  selang,  Kashmir ;  Shrol^  saroli,  sawdli,  rikunra,  chdmb,  cHdpu, 

pidky  Mnsay  kundashy  niuy  kosh,  rajdn,  Pb. ;  Kuntz,  ni,  neum,  Sutlej ;   OttSy  kunUj 
Jaunsar ;  Fay  a  udesh,  Kumaon. 

A  large  tree.  Bark  brown,  rough,  with  deep  furrows.  Wood 
reddish-white,  soft,  close-  and  even-grained,  tough  to  cut.  Anmuil 
rings  distinctly  marked  by  harder  wood  near  the  inner  edge  of  each 
ring.  Pores  small,  numerous,  uniformly  distributed,  arranged  in 
radial  lines.  Medullary  rays  of  two  classes,  a  few  broad  rays  at  con- 
siderable intervals  with  numerous  fine  rays  between  them  ;  the  broad 
rays  (really  closely-packed  small  rays)  marked  as  irregular  shining 
plates  in  the  silver-grain.     Medullary  'patches  scanty. 

Western  Himalaya,  from  Kashmir  to  Kumaon,  descending  to  the  plains,  and 
ascending  to  9000  ft.,  but  most  commonly  at  2-4000  ft.,  always  along  rivers  and 
streams. 

In  the  FL  Br.  Ind.  this  tree  is  said  to  reach  100  ft.  in  height  and  15  ft  in  girth  of 
trunk.  I  have  never  seen  it  so  big,  but  as  Brandis  is  the  authority,  the  statement  is 
doubtless  correct.  It  is  usually  rather  crooked,  and  branches  early.  Brandis  says 
the  wood  is  used  for  bedsteads  and  the  hooked  sticks  of  rope  bridges,  and  that  the 
twigs  are  tough,  and  used  in  making  bridges  and  tying  loads.  The  bark  is  used  in 
dyeing  and  tanning.  An  attempt  y^qa  xee^ivxX.^  TEVdki^<b  \a  ^oi^t  o\Lt  pieces  of  the  wood 
from  the  Tons  river  forests,  but  iaWed,  sia  t)ae  ^o^A  q^\Or\^  ^q\.  ^^jtoNaxXo^^^, 
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Ibe. 

H  119.    Vaziri  Rupi,  6000  ft.  (Col.  Stenhouse) 28 

H  147.     SaiDJ,  Simla,  4000  ft 31 

Tribe  II.    QUEBCINZJE. 
3.  QUERCUS,  Linn. 

Oaks.  A  large  genus,  one  of  those  of  most  forest  importance,  not  only  in  India  and 
in  Europe,  but  also  in  North  America,  Japan  and  other  parts  of  the  world.  It  con- 
tains about  300  species,  of  which  31  are  found  in  India  and  Burma.  These  31  belong 
to  6  subgenera. 

The  most  important  of  the  non-Indian  oaks  are  described  in  Brandis  For.  Fl.  pp. 
483  to  487,  and  in  other  works  such  as  Mathieu's  "  Flore  Forestidre;  '*  it  is  only  neces- 
sary, therefore,  to  say  that  the  British  oaks  are  Q,  pedunculata,  Ehrh.,  and  Q.  sessiliflora, 
Sm.,  usually  united  by  botanists  under  the  name  Q.  Bobur,  Linn.  The  Cork  oak  is 
Q.  Suher,  Linn.,  found  throughout  the  Mediterranean  region ;  and  cork  is  also  pro- 
duced by  Q.  occidentalis,  Gay,  of  Spain,  Portugal  and  Western  France.  The  Vallonea 
oak  of  Syria  and  Asia  Miuor,  whose  acorns  are  so  largely  used  for  tanning  and  dyeing, 
is  Q.  JEgilopsy  Linn.  The  Cork  oak  has  been  tried,  but  unsuccessfully,  in  the  Hima- 
laya, and  the  common  oak  has  been  grown  here  and  there  in  gardens,  bnt  does  not  do 
well.  The  best  specimens  are  probably  those  to  be  seen  in  gardens,  public  and  private, 
on  the  Nilgiris.  The  Turkey  oak  of  Europe  is  Q.  Cerris,  Linn.  The  Red  oak  of 
North  America,  much  planted  in  European  gardens,  is  Q,  rubra,  Linn. 

Wood  brown,  very  hard  to  extremely  hard,  heavy,  generally  with 
a  distinct,  darker-coloured  heartwood,  and  generally  with  alternate 
concentric  dark  and  light  belts,  the  latter  the  harder.  Fores  small  to 
large,  arranged  in  irregular  radial  lines  or  elongated  patches.  Annual 
nnga  very  indistinct,  and  not  marked  as  in  the  case  of  European 
oaks,  by  a  belt  of  larger  pores  in  the  spring  wood  (Q.  Oriffiihii  and 
Q.  serrata  are  an  exception  to  this).  As  regards  the  medvllary  rays, 
two  types  may  be  distinguished.  In  the  first  type  (Q.  pachyphyUa, 
feiiestrata  and  lappacea)  there  is  only  one  class  of  medullary  rays, 
all  being  very  fine,  very  numerous,  uniform  and  equidistant.  The 
other  species  have  two  classes,  namely,  besides  the  very  fine  rays 
already  described,  a  small  number  of  broad,  or  very  broad,  rays,  which 
are  really  composed  of  many  small  ones  close  together. 

First  Group, — All  medullary  rays  very  fine,  very  numerous, 
uniform  and  equidistant.     Wood  seasons  well,  does  not  warp  or  crack. 

Second  Group, — Medullary  rays  of  two  classes,  very  fine  and  broad, 
the  latter  very  prominent  on  a  vertical  section,  making  a  silver-grain 
of  rather  large  plates.  The  wood  of  most  Indian  species  warps  and 
splits  in  seasoning. 

Subgenus  1.    LEPIDOBALANUS. 
Seven  species. 

1.  Q.  semecarpifolla.  Smith ;  Fl.  Br.  Ind.  v.  601 ;  Brandis  For.  Fl.  479,  t.  64. 
Vern.  Barchar^jangal  kaparungiy  Jhelum ;  KreUy  khareu,  krui,  Chenab,  Ravi ;  Karshu, 
karsuif  Icarzu,  sduj,  Sutlej  to  Sarda ;  Ghesi,  kasruy  Nep. 

A  large  evergreen  tree.  Bark  dark  grey,  rough,  with  small  quad- 
rangular scales,  and  often  with  protuberances  arranged  in  horizontal 
lines.  Wood  very  hard,  close-ffrained :  sapwood  greyish-white  ;  heart- 
wood  light  pinkish-brown ;  cellular  structure  in  more  or  less  regular, 
wavy,  interrupted,  concentric  alternate  bands  of  lighter,  looser  and 
darker,  closer  texture,  the  width  of  each  about  ec^ual.  AtwvjuAiXi  t%iv.^^ 
only  recogniisable  in  young  trees  or  coppic^^  «^\ioo\A,  wA  \5cifcx^  \s^%:^^^ 
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by  a  line  without  pores.  Pores  in  more  or  less  radial  groups,  branch- 
ing outwards  and  forming  a  curious  and  pretty  netwonc  MedvUary 
rays  of  two  classes :  few  broad  (made  up  of  closely  packed  fine  ones)  at 
irregular  intervals,  separated  by  numerous  uniform,  regular,  and  equi- 
distant, very  fine.     Silver-grain  not  conspicuous,  but  characteristic 

Tuner  Himalaya,  throughout,  extending  westwards  to  the  Safedkoh  and  Afghanistan, 
eastwards  to  Bhutan,  usually  at  8-12,000  ft. ;  hills  of  Manipur. 

The  '*  Karshu  "  oak,  recognizable  by  its  brownish  foliage,  is  cbaracteristio  of  a 
zone  of  elevation,  where  it  is  the  principal  tree  and  grows  gregariously  in  extennTe 
forests.  This  zone  begins  practically  where  that  of  the  "  Moru "  oak  (Q.  dUakUa) 
ends,  the  two  only  very  sUghtly  overlapping.  The  elevation  of  the  lower  limit  of 
E^arshu  is  8000  ft.,  but  it  is  not  really  in  its  l^st  form  below  8500  ft.  AitchiHm  says 
that  in  the  Kuram  District,  ^'  I  measured  one  18  ft.  in  circumference,  with  the  tnmk 
*  100  ft.  before  it  divided.  It  had  been  cut  down  by  the  Afghan  army  just  befoe  onr 
'  occupation."  He  gives  its  limits  as  9-11,000  ft.  for  Kuram  and  Handb.  In  eoqiosed 
places,  on  high  ridges  about  10,000  ft.,  it  is  usually  quite  a  small  tree  with  bnndies 
laden  with  mosses  (Meteorium,  etc.)  and  lichens  (JJsneay  etc.),  which  are  espedally 
noticeable  on  southern  aspects  where  the  monsoon  rainclouds  surround  them.  Oa 
northern  aspects  and  in  sheltered  places  it  becomes  a  very  large  tree,  and  may  reach 
a  height  of  80  to  100  ft.,  with  a  girth  of  12  to  15  ft  The  Karshu  forests  may  often  be 
seen  in  a  condition  suggesting  coppice  growth,  and  this  may  be  really  dae  to  previonK 
bad  treatment,  though  its  cause  is  not  accurately  known.  The  growth  is  alow,  10  to  15 
rings  per  inch  of  radius ;  in  what  were  apparently  coppice  shoots  I  have  found  it  as 
fast  as  5  to  6  rings,  but  this  is  quite  exceptional.  It  is  distinctly  a  light-deuMmding 
species,  and  if  treated  in  High  Forest,  seed-fellings  have  to  be  made  heavy,  and  the 
ground  to  be  well  worked  up  if  good  reproduction  is  to  be  obtained.  Qood  seeding 
years  occur  at  somewhat  irregular  intervals,  but  when  they  do  occur  the  Mr^^ynpt  <jf 
acorns  produced  is  enormous,  and  where  they  can  reach  the  soil,  and  are  neither  eaten 
by  bears,  squirrels  and  other  animals,  nor  choked  by  prolific  groimd  vegetation,  the 
young  crop  they  produce  is  dense  and  complete.  The  growth  of  seedlings  is  very  ilow 
at  first,  but  when  once  a  good  leader  is  formed,  it  becomes  quicker.  Propagation  by 
seed-sowing  usually  gives  better  results  than  transplants,  especially  if  the  soil  can  be 
well  worked  up ;  but  it  is  distinctly  difficult,  and  though  the  seed  usually  germinates 
well,  the  seedlings  often  die  off  unaccountably.  Treated  in  coppice  Karshu  grows 
fairly  well  only,  and  the  rotation  has  to  be  a  somewhat  long  one.  In  forests  worked 
for  fuel  the  Karshu  is  a  very  important  tree. 

The  timber  is  not  much  used,  that  of  the  deodar,  firs  and  pines,  which  geneiaUy 
are  found  in  the  same  region,  being  preferred  for  construction;  but  it  is  of  good 
quality,  and  where  carrisge  is  easy  and  cheap,  it  should  be  more  employed  on  account 
of  its  strength  and  durability.  It  is  an  excellent  firewood,  and  gives  charcoal  of  the 
best  description.  Dr.  Leather  found  the  calorific  power  of  the  wood  93  as  compared 
with  pure  carbon  100.  He  found  ordinary  dry  wood  to  give  92  per  cent,  carbon  and 
organic  matter,  2  per  cent,  ash  and  6  per  cent,  moisture.  The  leaves  are  used  for 
fodder  and  employed  as  litter.  The  bark  has  been  experimented  on  as  a  tanni"g 
material,  but  is  poorer  than  that  of  "  Ban  **  (Q.  incana)^  and  not  worth  collecting  lor 
the  purpose.  The  leaves  have  been  found  suitable  for  feeding  the  caterpillars  of  the 
silk-moth,  Anthercea  Fernyiy  introduced  from  China  and  reared  in  Jaunsar  in  1898. 
Old  trees  are  much  attacked  by  a  fungus,  whose  sporophores  have  not  yet  been 
found,  but  from  the  appearance  of  the  mycelium-filled  wood  and  the  black  flat 
rhizomorphs,  it  would   seem   to  be  Agaricus  melleiis.  Yah],  or  some  allied  spedes 

(see  "  Ind.  Forester,"  xxv.  434). 

lbs. 

H      39.     Mahasa,  Simla,  9000  ft 54 

H      72,  2893.     Nagkanda,  Simla,  9000  ft.  (Gamble)       ....     53 

H  4709.     Deoban,  Jaunsar,  9000  ft.  (Gamble) 56 

The  latter  specimen  from  a  coppice  shoot. 
Nordlinger*8  Sections,  vol.  8  (Tab.  XIV.  1). 

No.  £  2464,  sent  by  Dr.  Schlich  from  the  Valley  of  Chumbi,  Tibet,  between  Sikkim 

and  Bhutan,  is  a  tree,  the  leaves  of  which  resemble  those  of  Q,  semecarpifolia,  but  are 

:3nialler  and  less  tomentose  beneath.    The  wood  is  light-coloured,  the  pores  small,  sor- 

rounded  by  soft  tissue,  in  long,  raAiaV  axi^^AmoiLm^  baxida.    The  wood  resembles  that 

of  Q,  Ilexy  which  or  near  which  apecieft  it  ipTo\»\^s  *\^. 
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2.  Q.  serrata,  Thunb. ;  Fl.  Br.  In(L  v.  601 ;  Brandia  For.  Fl.  486.     Vera.  Din- 
grittiang,  Khasia. 

A  moderate-sized  deciduous  tree.  Bark  f  in.  thick,  very  rough, 
with  deep  irregular  vertical  fissures,  dark  greyish-brown,  granular. 
Wood  dark  greyish-brown,  very  hard,  with  faint,  alternate,  concentric, 
wavy  and  interrupted  belts  of  light-coloured  open,  and  dark-coloured 
dose,  cellular  tissue,  the  latter  about  double  the  width  of  the  former. 
Annual  rings  prominently  marked  by  a  belt  of  large  or  very  large 
pores  in  the  spring  wood.  Pores  in  the  spring  wood  as  above,  thence 
gradually  decreasing  in  size,  and  more  and  more  scanty  in  long 
straight  or  oblique  streamers  suiTOunded  by  pale  loose  tissue.  Medul' 
lary  rays  of  two  classes,  fairly  numerous,  broad  compound  rays 
(10  to  15  per  inch)  alternating  with  many  very  numerous,  and  regular 
tine  ones.  The  broad  rays  give  a  conspicuous  silver-grain  on  a  radial 
section. 

Eastern  Himalaya  and  Ehasia  Hills  at  3-5000  ft. ;  Manipur ;  Shan  Hills  of  Burma 
at  5000  ft. ;  Japan. 

A  handsome  species,  straight-fitemmed  and  quick-growing.    It  has  been  largely 
planted  at  the  Cinchona  Plantations  near  Darjeeling,  and  succeeded  admirably,  but  I 
never  saw  it  wild  in  Sikkim.    It  has  also  been  planted  about  Dehra  Dun,  also  very 
successfully :  its  cultivation  deserves  to  be  extended.    A  round  cut  from  a  tree  felled  - 
in  the  garden  of  the  Imperial  Forest  School  shows  a  growth  of  2  to  3  rings  per  inch 

of  radius.    The  timber  is  used  for  building  purposes  in  Assam. 

lbs. 

E  3339.    Shillong,  Assam,  5000  ft.  (Mann) — 

0  4579.    Forest  School  Garden,  Dehra  Diin  (cult.)         .        .        .        .58 

8.  Q.  dilatata,  Lindl. ;  Fl.  Br.  Ind.  v.  602 ;  Brandis  For.  Fl.  482.  Vem.  Zcdh, 
Eafiristan ;  Ban,  banjiy  hanchar,  barachar,  hardin,  hanni,  parwigi,  diora,  kali  ring, 
mdru,  mdur,  mora,  marghang^  karsh,  Pb. ;  MorUy  tUangMy  timshoy  N.-W.  P. ;  Kilonj\ 
Kumaon ;  Tilonj\  Grarhwal ;  Ramshingy  Bydns. 

A  large,  nearly  deciduous,  tree.  Bark  dark  grey,  almost  black, 
often  with  horizontal  cracks,  peeling  ofif  in  longitudinal  scales.  Wood 
very  hard :  sapwood  grey ;  heartwood  reddish-grey  with  darker 
streaks;  with  alternate,  very  faint  belts  of  light-coloured  loose  and 
dark-coloured  close  texture,  the  latter  the  broader.  Annvxil  rings 
marked  by  a  dark  line.  Pores  small  or  moderate-sized,  scanty,  in 
long  radial  or  oblique  ramifying  patches  between  the  broader  me- 
dullary rays.  Medullary  rays  of  two  classes ;  the  very  broad  ones 
fairly  numerous;  the  fine  ones  very  numerous,  uniform  and  equi- 
distant, between  them. 

Inner  Himalaya,  extending  westwards  to  Afghanistan  and  the  Safedkoh,  and  east- 
wards to  Nepal,  usually  at  7-9000  ft. 

The  '*  Moru  ^  oak,  recognizable  by  its  shining  green  foliage,  occupies  the  forest-belt 
below  that  of  the  "  Karshu,"  and  above  or  running  into  that  of  the  **  Ban."  While 
the  latter,  however,  prefers  dry  exposed  spurs  and  ridges,  the  ''  Moru  "  seems  to  prefer 
ravines  and  moist  forests  with  the  spruce  and  silver  fir  as  its  most  frequent  associates. 
Like  the  other  two,  "  Moru  ^'  is  also  frequently  gregarious,  and  sometimes  reaches  a 
very  large  size.  Brandis  mentions  80  to  90  ft.  in  height  and  a  girth  of  8  to  9  ft.,  and  even 
15  to  18  ft. ;  but  I  have  seen  trees  taller  than  100  ft.  in  various  places  in  Jaunsar  and 
Tehri-Garhwal.  Moru  reproduces  very  well  from  seed,  and  the  seedlings  can  endure 
rather  more  shade  than  the  other  two  common  species,  though,  if  they  are  to  grow  well 
afterwards,  they  require  to  be  siven  light  at  an  early  stage.  Dense  thickets  of  seed- 
lings are  frequently  seen  in  the  neighbourhood  of  old  trees.  It  coppices  well  also. 
Artificial  reproduction  by  means  of  transplants  is  easy  in  suitable  «^\;^  %j^  xs^ss:^  >^ 
seen  in  the  small  Matkangra  plantations  near  Chakrata.  T\i^  ^wyw^^Vi  ta  ^-\sOiXiKs«^^ 
J8  moderately  fast.    In  the  WorkiDg  Plaa  o!  ihe^aVni  'I^lL>Mivi\\«^^^^«^^ 
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by  F.  B.  Bryant,  the  exploitable  age  is  fixed  at  160  years,  corresponding  to  a  girth 
of  6i  ft. 

The  wood  is  durable,  and  nsed  for  building,  agricultural  implements,  axe-handles 
and  jampan  poles  (Brandts) ;  in  the  Tons  Valley  sleeper  works,  it  is  the  best  wood  for 
making  the  runners  of  the  sledges  used  in  the  extraction  of  the  deodar  timber.  It  has  a 
good  grain  if  properly  cut,  but  does  not  season  well,  being  rather  apt  to  warp  and  shrink. 
The  wood  weighs  about  61  lbs.  per  cubic  foot.  It  is  a  good  fuel.  Dr.  Leather  found 
its  calorific  power  91  as  compared  with  carbon  =  100,  but  it  gave  5*55  per  cent,  ash  as 
compared  with  the  2*3  given  by  Earshu.  Major  Lang  gives  P  =  670.  The  leaves  are 
very  much  lopped  for  fodder  in  open  forests  near  villages.  The  bark  has  been  tried 
for  tanning,  but  is  much  poorer  than  '*  Ban,"  which  see.  Old  Mom  oaks  have  been 
sometimes  found  attacked  by  a  fungus,  Stereum  lobatum^  Eunze. 

Ibe. 

H    935.  Hazara,  8000  ft.  (Baden-Powell) 61 

H       4.  Mahasu,  Simla,  8000  ft .        .56 

H     40.  Mahasu,  Simla,  8000  ft 69 

H  2845.  Mahasu,  Simla,  8000  ft.  (Gamble) 58 

H  2873.  Nagkanda,  Simla,  9000  ft.     „ — 

H    777.  Eatetop  Forest,  Punjab,  7000  ft.  (Pengelly)     .        .        .        .  _ 
Nordlinger's  Sections,  vol.  7  (Tab.  XIV.  2). 

4.  Q.  Ilex,  Linn. ;  Fl.  Br.  Ind.  v.  602 ;  Brandis  For.  Fl.  480.  The  Holm  oak. 
Chene  Jeuse,  Fr. ;  Leccio,  Ital.  Vem.  Charreiy  serein  hcUut,  Afg. ;  Spercherei^  paradi, 
kharanja^  Trans-Indus ;  ChuTy  keharau,  kharm  irri,  yiiru,  heru,  ban,  br^  hrekche.  Ph. 

A  moderate-sized  evergreen  tree.  Bark  \  in.  thick,  dark  grey, 
tessellated,  and  cut  into  quadrangular  plates.  Wood  very  hard: 
heartwood  red  or  reddish-brown,  durable,  with  very  fine,  wavy,  con- 
centric rings  of  loose  tissue  alternating  with  broader  bands  of  firmer 
texture,  rorea  small  to  moderate-sized,  scanty,  in  long,  irregular, 
anastomozing,  radial  bands.  MedvUary  rays  of  two  dasses;  few 
broad  or  very  broad  rays,  separated  by  numerous,  regular,  uniform 
and  equidistcwit,  very  fine  rays. 

Inner  West  Himalaya,  extending  westwards  to  Afghanistan  and  the  Suliman  Range, 
eastwards  to  Eumaon,  at  3-8000  ft. ;  westwards  to  the  Atlantic. 

The  evergreen  oak  is  scarcely  an  Indian  forest  tree  of  importance,  as  it  is  chiefly 
found  only  in  the  inner  dry  region,  beyond  the  reach  of  the  monsoon  rains.  It  is 
usually  gregarious,  though  more  or  less  mixed  with  other  trees,  especially  the  wild 
olive. 

Growth  slow,  rings  uncertain ;  if  the  concentric  lines  in  No.  H  1406  are  annual 
rings,  the  growth  of  that  specimen  was  70  rings  in  4  in.  of  radius.  In  1880,  in  a 
small  forest  in  the  Spingawai  Pass  in  the  Euram  Valley,  Mr.  Bagshawe  counted  the 
rings  of  eight  trees.  These  trees  averaged  85  in.  in  girth,  with  an  average  number 
of  270  rings,  or  nearly  20  rings  per  inch  of  radius.  Weight :  that  of  the  European 
tree  varies  between  60  and  69  lbs.  per  cubic  foot;  the  three  specimens  examined  give 
an  average  of  61  lbs.,  but  the  third  was  old  wood,  having  been  cut  in  1867.  Mathieu 
Fl.  For.,  p.  374  gives  the  weight  as  varying  from  65  to  74  lbs.  per  cubic  foot.  The 
wood  warps  and  twists,  but  when  well  seasoned  it  works  admirably,  and  takes  a  fine 
polish.  Aitchison  says  that  the  wood  gives  a  good  fuel  in  the  Euram  Valley  even  when 
green.  It  is  largely  used  for  tool-handles,  and  pieces  are  brought  from  the  Suliman 
Range  for  that  purpose.  It  is  used  for  agricultural  implements,  and  yields  good  fuel 
and  charcoal.  The  branches  with  prickly  leaves  are  used  for  fencing,  and  those 
without  prickles  are  stored  for  winter  cattle-fodder.  The  acorns  (probably  var. 
Ballota,  Desf.)  are  eaten  in  France,  Spain  and  Portugal,  and  the  bark  is  considered  of 
good  quality  for  tanning. 

lbs. 
H    903,  953.    Upper  Sutlej  Valley,  8000  ft.  (Baden-Powell)  .        .    62  and  68 

H  1406.    Suliman  Range  (Stewart,  1867) 54 

Nordlinger's  Sections,  vol.  3. 

5.  Q.  Grifflthii,  Hook.  f.  aiidT\i.-,  ¥\,  ^x.  lo^^i..^.  Wl..   ^wo.,  Div^qin^  Khasia ; 
Metletn,  Buby  Mines,  Burma. 
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A  large  deciduous  tree.  Bark  black,  with  deep  vertical  fissures. 
Wood  brown,  very  hard,  with  numerous  fine,  parallel,  wavy,  transverse 
lines.  Annual  rings  marked  by  a  belt  of  large  pores  in  the  spring 
wood.  Pores  small  to  moderate-sized,  large  in  the  spring  wood, 
gradually  decreasing  outwards,  enclosed  in  patches  or  radial  wavy 
branching  groups  of  soft  tissue.  Medullary  rays  of  two  classes : 
numerous,  fine,  uniform  and  equidistant  rays  and  few  broad  to  very 
broad  rays. 

Khasia  Hills  at  5-6000  ft. ;  Manipor ;  Shan  Hills  and  other  hills  of  Burma :  cultivated 
in  the  Sikkim  Himalaya. 

This  is  the  one  of  the  Indian  oaks  which  most  nearly  resembles,  in  appearance  and 
structure,  the  Q.  Bohur  of  Europe.  Its  growth  is  fast,  and  it  has  been  successfully 
cultivated  as  a  fuel  tree  at  the  Cinchona  Plantations  of  Mongpu  near  Darjeeling,  along 
with  Q.  serrata.  Is  seems  certainly  to  deserve  more  attention  as  giving  an  excellent 
wood  and  being  easily  treated  in  forest.  The  timber  is  used  for  building  and  other 
purposes  in  the  Khasia  Hills. 

E  3337.    Shillong,  Khasia  Hills,  5000  ffc.  (G.  Mann). 

6.  Q.  lanugrinosa,  Don ;  Fl.  Br.  Ind.  v.  603  ;  Brandis  For.  Fl.  481.  Vem.  Hanj, 
rianj,  rai  banj\  Kumaon ;  Kiani^  Qarhwal ;  Banga^  Nep. 

A  large,  evergreen  tree.  Bark  ^  in.  thick.  Wood  greyish-brown, 
very  hard,  with  many  wavy,  concentric  lines.  Pores  moderate-sized, 
in  radial  strings,  scanty.  MeduUary  rays  of  two  classes,  the  broad 
rays  prominent  on  a  vertical  section,  giving  the  wood  a  handsome 
silver-grain. 

Naini  T^l  and  a  few  other  places  in  Kumaon,  between  6000  and  7500  ft.,  extending 
eastwards  to  Bhutan.    Gregarious,  or  associated  with  Q.  incana. 

Growth,  annual  rings  not  sufiSciently  recognizable  for  certainty,  but  if  the  lines  on 

No.  2968  are  annual  rings,  the  growth  is  moderate,  7  rings  per  inch  of  radius.    The  wood 

is  used  for  firewood,  the  leaves  for  cattle-fodder.    Fernandez,  in  his  Naini  T^l  Working 

Plan,  1888,  points  out  that  the  rianj  tree  likes  a  soil  which  contains  lime  and  grows 

in  patches,  affecting  cool  protected  aspects. 

lbs. 

H  2968.    Naini  Tdl,  7000  ft 55 

7.  Q.  incana,  Roxb.  Fl.  Ind.  iiL  642 ;  Fl.  Br.  Ind.  v.  603 ;  Brandis  For.  Fl.  482. 
White  oak.  Vern.  Fan,  Salt  Rang:e;  Bhin,  Hazara;  Binj\  n'w,  Jhelum;  Bdn,hanj, 
Pb. ;  Banj\  Kumaon  ;    Kharanj\  tikia  banj,  Dotidl. 

A  large  evergreen  tree.  Bark  dark  coloured,  brown  or  greyish- 
brown,  rough,  with  irregular  fissures,  silvery  when  young,  peeling  off 
in  rounded  flakes.  TTooa  very  hard,  reddish-brown,  warps  and  splits ; 
with  alternate  very  faint  concentric  belts  of  light  loose  and  dark 
compact  tissue.  Anmual  rings  indistinct.  Pores  small  and  moderate- 
sized,  scanty,  in  radial  extended,  irregular,  usually  oblique  patches 
between  the  broader  medullary  rays.  Medullary  rays  of  two  classes  : 
few  extremely  broad  (5  to  6  per  inch)  alternating  with  numerous  very 
fine  uniform  and  equidistant  rays ;  the  broader  rays  giving  a  very 
conspicuous  silver-grain  on  a  radial  section. 

Himalaya,  from  the  Indus  to  Nepal  at  2000  (Dehra  Dun)  up  to  nearly  8000  ft. ; 
Shan  Hills  of  Burma. 

The  "  Ban  "  is  probably  the  best  known  of  the  Himalaya  oaks ;  it  is  found  as  one 
of  the  most  common  trees  near  the  hill  stations  of  Simla,  Mussoorie,  Naini  Tdl,  etc., 
and  is  at  once  recognized  by  its  grey  foliage.  It  is  more  or  less  gregarious,  growing 
usually  in  association  with  Bhododendron  arhoreumf  Fieris  ovalifoliOy  and  a  few 
other  species,  also  occasionally  the  deodar ;  and  forming  the  cVi\»i  \.x«feQ>\  ^-^^-^"kmsw^ 
class  of  forest.  As  it  prefers  rather  dry  hillsldea,  il  Tuma  oi\Aii  «\s«^^  >iJci^  Vs^'stXsrai^ 
of  the  " Moru/*  wbicb  affects  the  ravines,  but  it  deacwidft  m\XKi\L\o^«t,^\A  ^«S  ^^ 
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found  even  right  down  to  2000  ft.,  as  in  the  Motronwala  Forest  in  Dehra  Dtin»  its  most 
usual  lower  limit,  however,  being  5000  ft  The  forests  of  Ban  oak  are  mostly  treated 
in  coppice,  and  in  some  parts  of  the  Gt>vernment  Reserves  they  are  in  process  of  con- 
version into  deodar,  for  the  deodar  can  be  planted  or  sown  under  the  protection  of  the 
Bui  oak,  and  will  grow  up  through  it,  when  the  oak  can  be  girdled  and  allowed  to  die  or  be 
felled.  In  some  cases  they  are  treated  in  simple  coppice  with  standards  of  coniferous  trees, 
deodar,  blue  pine  or  long-leaved  pine.  The  Ban  oak  forests,  however,  form  one  of  the 
chief  grazing  grounds  of  the  hill  villagers,  and  the  custom  of  annual  firing  damages  the 
trees  and  prevents  reproduction.  Wherever  protected  from  fire  excellent  grazing  can  be 
obtained  for  a  number  of  cattle  within  reasonable  limits,  without  such  damage,  and  with 
a  considerable  yield  in  firewood  replaced  by  fair  seed  and  coppice  reproduction.  Some 
forests  of  Ban  oak  are  regularly  treated  for  lopping  for  litter  and  fodder  for  cattle  in  the 
winter.  Such  a  practice  would  of  course  be  impossible  with  a  valuable  timber  tree, 
but  is  quite  possible  with  a  fuel  tree,  provided  that  the  lopping  is  not  too  carelessly 
done,  and  that  ordinary  necessary  precautions  like  the  care  of  the  leading  shoot,  are 
observed.  Ban  oak  can  be  reproduced  artificially,  either  by  transplants  or  by  sowing  the 
acorns,  but  care  must  be  taken  to  dibble  these  irregularly,  and,  if  possible,  watch  them, 
for  the  acorns  are  much  sought  for  as  food  by  bears,  monkeys,  rats,  squirrels,  etc.,  as 
well  as  by  birds  of  many  kinds.  It  is  owing  to  this  circumstance  that,  in  spite  of  very 
profuse  seeding,  natural  reproduction  is  not  good  unless  the  ground  has  been  well 
worked,  so  that  the  acorns  can  get  covered  with  soil  and  hidden. 

In  the  Working  Plan  for  the  Kaini  Tdl  Municipal  Forests  by  F.  B.  Bryant,  the 
exploitable  age,  equally  with  Moru,  is  fixed  at  140  years,  corresponding  to  6^  ft.  in 
girth. 

The  wood  is  scarcely  used  for  timber,  as  it  warps  and  splits  badly  and  is  rarely 
straight,  but  it  is  used  occasionally  both  in  building  and  for  agricultural  implements. 
Its  diief  use  is  as  fuel,  for  which  purpose  it  is  important  all  through  the  West 
Himalaya,  both  as  firewood  and  as  charcoal.  Dr.  Leather  found  the  calorific  power 
90*8  against  100  for  pure  carbon ;  his  analysis  gave  91*80  per  cent,  of  carbon  and  other 
organic  matter,  4*75  per  cent,  of  moisture,  and  3*95  per  cent  of  ash.  Dr.  Warth's 
experiments  gave,  however,  only  0*62  lb.  of  ash  in  100  lbs.  steam-dry  wood,  0*25  of 
this  being  calcium  carbonate  and  0*16  magnesium  carbonate.  The  weight  is  about  64 
lbs.  per  cubic  foot ;  Major  Lang  found  P  =  491.  As  already  stated,  the  leaves  are 
much  used  for  fodder. 

The  growth  is  fairly  fast;  on  young  trees  and  coppice  shoots  the  rings  can  be 
counted,  and  well-grown  specimens  give  about  6  rings  per  inch  of  radius. 

The  bark  has  been  experimented  on  as  a  tanning  material  by  Prof.  Trimble  (see 
D.  Hooper  in  Ind.  Agrt,  April  1, 1895),  at  the  same  time  as  that  of  the  other  oaks  of 
the  N.-W.  Himalaya.    The  result  was  as  follows : — 


Tannin  in 
air-dried  bark. 


Q.  annuUita  . 
Q,  dilcUata 
Q,  incana 
Q.  semeoarpifolia 


11-37 
7-40 

2212 
7-99 


Moisture. 


6-85 
6-88 
5-31 
704 


Tannin  in 
dry  bark. 


12-20 
7-94 

23-36 
8-60 


Ash  in  dry 
bark. 


11-30 
10K)2 
11-06 
10-88 


Mr.  Hooper  says  that  the  Ban  oak  gives  a  larger  percentage  of  tannin    than   the 
European  or  American  oaks  do. 

Ib«. 
H    899.    Murree,  7000  ft.  (Baden-Powell) 62 

H    171.    Kangra,  6000  ft.  (Stewart,  1867) — 

H  1, 24.    Simla,  7000  ft. 67  and  66 

H2867.       „  „        (Gamble) — 

H        2.    Mahasu,  Simla,  7000  ft — 

Nordlinger's  Sections,  vol.  7  (Tab.  XIV.  3). 

Subgenus  2.    CYCLOBALANOPSIS. 

Nine  species.      Q.  oidocarpay  Korth.,    Q.  Brandisiana,  Kurz,    Q,  meBpUtfoUa^ 
WsHh,  Q.  Helferiana^  A.  DC  and  Q.  'oeliitiua^lATi^  ^^  ^  Burmese  trees,  the  last- 
named  extending  north  to  Chittag,onL^  mA  wma  qI  ^wel  \/i  >iaft  ^msi^^^,. 
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8.  Q.  semlfeerrata,  Roxb.  Fl.  Ind.  iii.  641 ;  Fl.  Br.  Ind.  v.  604 ;  Brandis  For. 
Fl.  488 ;  Kurz  For.  FJ.  ii.  488.    Vera.  Thitcha,  Barm. 

An  evergreen  tree.  Wood  hard :  sapwood  reddish-grey,  heart- 
wood  reddish-brown.  Pores  small  to  moderate-sized,  often  suodivided, 
rather  scanty,  irregularly  scattered,  but  roughly  showing  small  radial 
or  oblique  strings.  Medullary  rays  fine  only,  no  broad  ones,  regular, 
numerous,  silver-grain  of  narrow  horizontal  plates.  Annv/il  rings 
marked  by  darker  autumn  wood  with  fewer  pores. 

Assam,  Ehasia  Hills,  Sylhet  and  Oachar  up  to  3000  ft. ;  Eng  forests  thronghout 
Bmma. 

It  is  curious  that  this  species  should  be  devoid  of  broad  medullary  rays,  but  I 
cannot  suppose  that  Sir  D.  Brandis'  specimen  is  wrongly  named.  Eurz  says  that  the 
wood  weighs  48  lbs.  per  cubic  foot,  and  is  used  for  the  pins  that  join  together  the  parts 
of  Burmese  cart-wheels. 

Burma — Kew  Museum  (Brandis). 

9.  Q.  glauca,  Thunb. ;  Fi.  Br.  Ind.  v.  604.  Q,  annulata,  Smith ;  Brandis  For. 
Fl.  487,  t.  66.  Vern.  Bran,  bren,  barin,  banni,  imbri,  indri,  Pb. ;  Inaij  bdni,  Jaunsar  ; 
Fhanat,  Glarhwal ;  Fharonj,p?ianyat,jphdlianty  pcUiyat,  Kumaon ;  Fhalaty  Nep. ;  SagcUy 
metlein,  Burm. 

An  evergreen  tree.  Bark  J  in.  thick,  grey,  smooth.  Wood  very 
hard,  grey  or  greyish-brown,  with  numerous  fine  wavy  concentric 
bands.  Annual  rings  indistinct.  Pores  moderate-sized  ajid  small, 
in  irregular  radial  lines  or  groups.  MedvUary  rays  of  two  classes : 
few  broad  and  very  broad  rays  with  numerous,  uniform,  equidistant 
very  fine  rays  between  them,  the  broad  rays  showing  as  a  marked 
silver-grain  of  broad  plates  on  a  radial  section. 

Himalaya,  from  Kashmir  to  Bhutan  at  3-6000  ft.,  most  common  in  the  valleys  of 
the  Garhwal  and  Kumaon  Hills,  less  so  in  Sikkim ;  Khasia  Hills  at  2-4500  ft. ;  Shan 
States  and  Katba  in  Burma. 

The  '*  Inai  "  oak  is  not  properly  gregarious,  but  is  frequent,  chiefly  along  the  banks 
of  streams  with  laurels  and  other  evergreen  trees.  The  acorns  are  pointed  with  a  con- 
spicuous apex  and  a  small  thin-ringed  rather  deep  cup.  The  wood  is  little  used,  but 
has  been  foimd  useful  in  Jaunsar  for  sledge-runners  equally  with  that  of  Q.  dilatata. 
It  weighs  about  58  lbs.  per  cubic  foot. 

lbs. 

H    927.    Hazara,  6000  ft.  (Baden-Powell) 55 

H      90.    Bhajji,  Simla,  4000  ft 62 

H    423.    Raulagadh,  Chakrata,  9500  ft.  (Bagshawe)       ....     57 

10.  Q.  lineata,  Blume ;  Fl.  Br.  Ind.  v.  605 ;  Gamble  Darj.  List  80.  Vern.  Phalat^ 
Nep. ;  Siri,  Lepcha. 

A  large  evergreen  tree.  Bark  brown,  thick,  rough.  Wood  brown 
or  greyish-brown,  very  hard,  with  well-marked  alternate  concentric 
wavy  bands  of  pale  close  and  dark  open  tissue,  the  latter  very  narrow. 
Annual  rings  indistinct.  Pores  small  to  very  large  in  radial  branch- 
ing lines  or  groups  between  the  broad  medullary  rays.  Medullary 
rays  of  two  classes  :  fairly  numerous  very  or  extremely  broad  rays, 
with  very  numerous  uniform  equidistant  very  fine  ones  between,  the 
broad  rays  making  a  marked  silver-grain  of  broad  plates  on  a  radial 
section. 

Eastern  Himalaya  from  Nepal  eastwards,  usually  at  6-9000  ft. ;  Khasia  and  Naga 
Hills  at  5-6000  ft. ;  hills  of  Arracan ;  Shan  States. 

This  is  the  second  of  the  important  Darjeeling  oaks ;  it  has  generally  been  called 
Q,  annulata  (see  Ed.  1,  p.  387),  but,  according  to  mng,  it  seems  clear  that  the  common. 
Phalat  which  has  a  depressed  acorn  in  a  somewhat  broad  ^haWo^  ^m^\^  >Cc^a»  ^^^Rfsssfi^^ 
while  the  true  Q.  annulata,  i.e.  Q.  glauoa  of  the  "F\.  'Bi.  lii^.,\k»a  «*  ^^^^^^^  ^a^T^^as^^ 
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narrow  deep  cup,  and  is  found  much  lower  down.  It  is  a  constant  companion  of  the 
Btik  (Q.  lameUosa)  and  its  wood  is  used  almost  indifferently  with  that  of  that  species, 
though  it  is  not  considered  quite  so  good,  and  is  more  liahle  to  warp  and  crack.  Its 
natural  reproduction  is  not  very  good,  but  it  is  not  difficult  to  rear  artificially.  It 
demands  the  same  treatment  as  is  accorded  to  Btik. 

lbs. 

E    433.    Rangbiil  Forest,  Daijeeling,  7000  ft.  (Johnston)       ...     60 
E2451.  „  „  „  „  (Gamble)         ...    69 

B3609.    Daijeeling,  7000  ft.  (Gamble) — 

Nordlinger's  Sections,  vol.  8  (Q.  annuIcUa). 
All  these  probably  belong  to  var.  ITiomsoniana,  Wenzig. 

Nos.  E  1439, 1443  Mishmi  Hills  (Griffith,  1836)  most  probably  belong  to  this  species. 

11.  Q.  lamellosa.  Smith ;  Hook.  f.  IIL  Him.  PL  t.  20 ;  Fl.  Br.  Ind.  v.  606 ;  Brandis 
For.  Fl.  488 ;  Gamble  Darj.  List  80.  Vem.  Shalshi,  pharat-singhali,  bttdgrcU,  Nep. ; 
Bukf  Lepcha. 

A  very  large  evergreen  tree.  Bark  greyish-brown,  3  to  J  in.  thick, 
rough.  Wood  very  hard  ;  heartwood  greyish-brown,  concentric  wavy 
lines  indistinct.  Annual  rings  not  distinct.  Pores  small  to  large, 
less  scanty  than  in  the  woods  of  Subgenus  1,  in  more  or  less  radial 
groups  or  strings,  often  oblique,  several  between  each  pair  of  broad 
medullary  rays.  MedvMa/ry  rays  of  two  classes :  few  broad  to 
extremely  broad  (about  8  to  9  per  inch),  with  numerous  rather  short, 
fine,  uniform  ones  between  them;  these  are  bent  round  the  pores. 
The  broad  rays  show,  on  a  radial  section,  a  very  prominently  marked 
silver-grain  of  broad  plates,  and  on  a  tangential  section  broad  oblong 
lenticular  patches. 

Eastern  Himalaya  from  Nepal  to  the  Daphla  Hills  at  5-9000  ft. ;  hills  of  Manipur 
at  7-8000  ft. 

This  is  the  finest  and  most  important  tree  of  the  forests  of  Darjeeling.  It  grows 
to  a  very  large  size,  reaching,  occasionally,  100  to  120  ft.  in  height,  with  30  to  40  ft. 
to  the  first  branch,  and  15  to  20  ft.  and  even  30  ft.  in  girth,  but  old  trees  are  often 
hollow  or  decayed  in  the  centre.  The  acorns  are  very  large,  the  cups  often  2  to  3  in. 
in  diameter,  and  composed  of  broad  annular  rinss.  The  leaves  are  large,  hard,  and 
parallel-veined.  Natural  reproduction  is  not  good,  perhaps  because  the  soil  is  often 
insufficiently  worked  up  and  the  cover  too  heavy  for  good  growth.  In  nurseries  the 
acorns  germinate  well,  though  they  often  take  a  long  time ;  seed  is,  however,  not 
always  obtainable,  good  seeding  years  only  occurring  at  intervals.  Manson  says : 
'*  The  reproduction  of  biik  is  most  satisfactory  where  the  soil  is  rich  and  light,  where 
'  there  is  no  grazing,  and  especially  on  ridges  or  where  the  forest  is  open  or  the  cover 
'(canopy?)  particularly  lofty."  He  thinks  that  seedlings  are  most  usually  found 
under  the  shelter  of  a  boulder,  stump  or  fallen  tree,  and  probably  come  from  seeds 
which  have  escaped  the  notice  of  the  squirrels.  He  also  thinks  that  seedlings  thrive 
better  in  company  with  the  Moling  bamboo  (Arundinaria  racemosa)  than  elsewhere. 
It  has  been  settled  that  in  the  buk  forests,  a  rotation  of  160  years  is  the  best  one  to 
adopt,  but  for  the  present  and  to  introduce  more  uniformity  the  system  of  working  is 
to  be  by  "  amelioration-fellings.'*  The  rate  of  growth  is  probably  about  8  to  12  years 
per  inch  of  radius,  but  as  the  annual  rings  are  usually  indistinct  and  doubtful,  it  is 
difficult  to  determine  this  accurately. 

The  timber  is  durable  if  not  much  exposed  to  wet ;  it  is  used  for  posts  and  beams 
in  the  construction  of  houses  and  bridges,  and  for  door-posts,  window-frames  and 
rafters.  It  is  an  excellent  fuel.  It  also  splits  well  and  can  be  used  for  shingles, 
though  it  is  inferior  for  this  purpose  to  the  woods  of  Q.  pachyphylla  and  of  the  chest- 
nuts. The  bark  is  used  for  tanning  in  Darjeeling.  The  average  weight  of  the  wood 
is  about  59  lbs.  per  cubic  foot. 

Ita. 
E  434.    Rangbiil  Forest,  Darjeeling,  7000  ft.  (Johnston)   ...       63 

E  2452,  2453.     Rangbdl  Forest,  Darjeeling,  7000  ft.  (Gamble)      .      59  and  67 
£1438,1448.    Mishmi  li\\\a(QtT\«i\.Vi,\^^^^        ....     57  and  69 
:^^ordlinger'8  Sections,  vo\.  ft  (,Ta\i.X\N .  ^^. 
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Subgenus  3.    PASANIA. 

Ten  species.  Q.  LincOeyana,  Wall. ;  Fl.  Br.  Ind.  v.  607  ;  Kurz  For.  Fl.  ii.  480,  is 
a  small  tree  of  Upper  Burma.  Q,  Amherstiana,  Wall. ;  Fl.  Br.  Ind.  v.  607 ;  Kurz 
For.  Fl.  ii.  484,  is  a  large  evergreen  tree  of  Tenasserim.  Q.  acuminata^  Roxb.  Fl. 
Ind.  iii.  636 ;  Fl.  Br.  Ind.  v.  607 ;  Kurz  For.  Fl.  ii.  484 ;  Vem.  Kantagola  hatana, 
Beng.,  is  a  large  tree  of  the  Chittagong  Hill  Tracts.  Q,  Falconeri^  Kurz ;  Fl.  Br.  Ind. 
V.  608 ;  Kurz  For.  Fl.  ii.  485,  is  an  evergreen  tree  of  Tenasserim.  Q,  polystachyay 
Wall. ;  Fl.  Br.  Ind.  v.  610 ;  Kurz  For.  Fl.  ii.  485,  is  a  tree  of  Manipur,  the  Shan 
Uills  and  Upper  Burma. 

12.  Q.  lappacea,  Roxb.  Fl.  Ind.  iii.  637 ;  FL  Br.  Ind.  v.  607 ;  Brandis  For.  Fl. 
489  ;  Kurz  For.  Fl.  ii.  484.    Vern.  Oolu  chakma^  Beng. ;  Thitcha^  Burm. 

An  evergreen  tree.     Pores  large,  uniform,  isolated,  arranged  in 

oblique,  more  or  less  radial,  branching  groups.     MedvZlary  rays  very 

fine,  very  numerous,  uniform,  equidistant,  with  innumerable,  fine, 

transverse  bars  across  the  rays,  and  no  broad  rays. 

Khasia  Hills,  Eastern  Bengal  and  Tenasserim. 

The  acorns  have  a  cup  composed  of  imbricate,  soft  tomentose  scales. 

Ibt. 

B    653.*  Upper  Tenasserim 56 

B  2715.    Tavoy  (Wallich,  1828) 45 

This  latter  specimen  is  not  named,  but  probably  belongs  to  this  species. 
Nordlinger's  Sections,  vol.  10  (Tab.  XIV.  5). 

18.  Q.  paehyphylla,  Kurz ;  Fl.  Br.  Ind.  v.  608 ;  Gamble  Darj.  List  80.  Vern. 
Bara  katUsy  Nep. ;  Elosiri,  kcuhok,  Lepcha. 

A  large  evergreen  tree.  Bark  grey-brown,  rough.  Wood  grey, 
durable,  moderately  hard,  showing  alternate  bands  of  dark  close  and 
light-coloured  open  tissue,  the  latter  about  half  the  width  of  the 
former.  Annual  rings  faintly  marked  by  concentric  lines.  Pores 
scanty,  moderate-sized,  isolated  or  in  short  irregular  radial  and 
oblique  branching  lines,  prominent  on  a  vertical  section.  MedvZlary 
rays  very  fine,  numerous,  uniform  and  equidistant,  no  broad  rays ; 
silver-grain  and  tangential  grain  inconspicuous. 

Inner  Sikkim  Himalaya  at  6-10,000  ft. ;  Manipur  at  7-9000  ft. 

In  the  Darjeeling  Hills  this  tree  is  really  the  most  important  of  the  oaks  after 
Q.  lamellosa,  but  it  is  not  so  common  near  the  station  as  is  Q.  lineata.  It  is  a  very 
large  tree,  reaching  a  height  of  80  to  120  ft.  and  a  girth  of  12  to  15  ft.  In  Manipur, 
however,  Dr.  Watt  found  it  growing  only  as  a  bush.  It  is  usually  found  at  higher 
elevations  than  the  Bdk,  and  is  especially  frequent  in  the  forests  of  the  Singalila  range, 
as  about  Tonglo.  The  leaves  are  greyish  and  smooth,  and  the  large  acorns  are  remark- 
able by  being  crowded  together  in  compact  masses  containing  3  to  6  nuts.  The  repro- 
duction naturally  is  not  very  good,  and  artificially  it  is  difficult,  so  many  of  the  acorns 
being  found  to  be  infertile. 

The  timber  is  good,  more  like  chestnut  than  like  that  of  the  Bdk  and  Phalat ;  it  is 
used  for  planking,  palings,  shingles  and  other  purposes,  and  weighs  about  50  lbs.  per 

cubic  foot. 

lbs. 
E  364.  Rangbiil  Forest,  Darjeeling,  7500  ft.  (Johnston)  ...  51 
E  2454.  „  „  „  „  (Gamble)  ...  48 
E  2455.  Rangiriim  Forest  „  „  „  ...  51 
E  3607.    Darjeeling  Hills,  8000  ft.  (Gamble) — 

14.  Q.  fenestrata,  Roxb.  Fl.  Ind.  iiL  633  ;  Fl.  Br.  Ind.  v.  608 ;  Brandis  For.  Fl. 
489 ;  Kurz  For.  Fl.  ii.  483 ;  Gamble  Darj.  List  81.  Vern.  Kola  chakma,  Beng. ;  PaUe 
katus,  Nep. ;  Kashiendung,  Lepcha;  Dingjing,  Ehasia;  Thttcha,  thit^pinzauk,  Burm. 

A  moderate-sized  evergreen  tree.  Bark  ^  in.  tliick^xo>\^^^^l^^- 
brown,  deeplj  fissured  into  small  reci8Jig\]k\»x  ''^\«^.     YfooS*  ^^et^ 
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hard  :  sapwood  pale ;  heartwood  red.  Pores  large,  arranged  in 
groups,  and  short  or  oblique  belts.  Medvllary  rays  very  numerous, 
very  fine,  uniform  and  equidistant. 

Eastern  Himalaya,  chiefly  in  Sikkim  and  Bhutan,  where  it  is  commoD,  at  5-8000  ft ; 
Ehasia  Hills  at  4-5000  ft. ;  Eastern  Bengal  and  the  hills  of  Martaban  and  Tenasserinu 

In  the  Darjeeling  District,  this  oak  is  most  common  about  Tukdah  and  Dumsong, 
and  its  large  clusters  of  acorns  are  often  very  conspicuous  on  the  ground  under  the 
trees,  as  the  whole  spike  falls  off  in  one  piece.  In  the  Ehasia  Hills  the  wood  is  used 
for  building  and  farm  purposes.    Wallich  gives  W  =  47  lbs. 

lbs. 

E  3338.    Shillong,  Khasia  Hills,  6000  ft.  (Mann) — 

B    552.    Martaban  Hills  (Seaton) 56 

Sir  J.  D.  Hooker's  specimen  from  Darjeeling  in  the  Eew  Museum  differs,  having 
very  broad  medullary  rays.    It  much  resembles  Q.  lamellasa. 

15.  Q.  dealbata.  Hook.  f.  and  Th. ;  Fl.  Br.  Ind.  v.  609.  Q.  acumin(Ucty  Gramble 
Darj.  List  80,  non  Bozb.    Yern.  8anu  arkatUa,  Nep. 

An  evergreen  tree.  Bark  thin,  grey  to  greyish-black,  smooth. 
Wood  light  red,  very  hard.  Pores  scanty,  moderate-sized,  arranged 
in  short  irregular  branching  lines,  which  rarely  go  beyond' the  spring 
wood.  Annual  rings  marked  by  the  larger  pores  in  the  spring  wood. 
Medvllary  rays  of  two  classes :  very  few  broad  ones,  and  numerous, 
uniform  and  equidistant  very  fine  ones  between  them. 

Eastern  Himalaya  at  3-7000  ft. ;  Ehasia  and  Naga  Hills. 

I  am  not  sure  about  the  identification  of  this,  as  I  have  lost  the  herbarium  specimens 
belonging  to  the  wood  specimens  examined,  but  it  is  mentioned  in  Ed.  1,  pw  386,  as 
Q.  acuminata,  which  is  only  a  Ghittagong  species,  and  I  believe  that  the  plant  is 
Q,  dealbata.  The  presence  of  broad  medullary  rays  distinguishes  the  wood  from  that 
of  Q./enestrata,  which  it  might  otherwise  possibly  be.  The  note  under  that  species  in 
Darj.  List  80  refers  to  Q,  acuminata,  and  not  to  Q,  fenestrata.  The  tree  coppices 
well,  and  its  wood  is  a  good  fuel. 

lbs. 

E  2156.  Tukdah  Forest,  Darjeeling,  5500  ft.  (Gamble)  ...  43 
E  3333.  Birch  Hill  Park,  Darjeeling,  6500  ft.  „  ...  55 
E  3384.    Darjeeling,  6500  ft.  (Gamble) — 

16.  Q.  spieata.  Smith ;  Fl.  Br.  Ind.  v.  609 ;  Brandis  For.  Fl.  489 ;  Kurz  For.  Fl. 
ii.  486 ;  Gamble  Darj.  List  81.  Q,  squamata,  Boxb.  Fl.  Ind.  iii.  638.  Yern.  Danwa 
singali,  phaco  singaliy  arkaula,  Kep. ;  Bara  chakma,  Beng. ;  Kachteng,  Lepcha ;  Sahu 
hingoriy  Ass. ;  Dingjing,  Khasia ;  Thitcha,  sa^at,  Burm. 

A  large  evergreen  tree.  Bark  grey,  smooth.  Wood  red,  very 
hard,  with  very  numerous,  fine,  parallel,  wavy,  transverse  Unes. 
Annual  rings  not  traceable.  Pores  moderate-sized  and  large,  in 
groups,  patches  and  radial  often  branching  lines.  Medvllary  rays  of 
two  classes :  broad  and  very  broad  ones,  with  numerous  very  fine, 
uniform  and  equidistant  rays  between ;  the  silver-grain  being  very 
prominent  on  a  radial  section. 

Eastern  Himalaya  from  Nepd  to  Assam,  rising  to  5000  ft. ;  Khasia  Hills,  Naga 
Hills  and  Eastern  Bengal ;  drier  hill  forests  of  Martaban  and  Tenasserim. 

This  fine  large-leaved  species  is  variable  in  foliage  and  size  of  fruit.  It  is  often 
gregarious,  and  forms  in  the  Darjeeling  Hills  a  sort  of  coppice  wood,  preferring  some- 
what dry  exposed  ridges,  and  usually  associated  with  Engelhardtia  spieata  and  Schima 
Wallichii.  It  would  be  a  good  tree  to  grow  for  tea-estate  firewood  and  charcoal 
supply.  The  fruit  is  collected  in  spikes,  and  these  spikes  are  common  objects  on 
roadsides  in  the  forests  where  the  tree  grows.  The  wood  does  not  warp  and  is  durable ; 
it  is  used  for  bulldiug  in  Assam  and  iox  eViai^^oal  In  Darjeeling ;  it  weighs  58  lbs.  per 
cubic  foot  on  an  average. 
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lbs. 

E  595.    Khooloong  Forest,  Daneeling  Terai  (Mansoii)         .        .        .56 
E  1444,  1445.    Mishmi  Hills  (Griffith,  1836)      .         .        .        .       59  and  55 
6  545.    Martaban  Hills  (Seaton) 63 

Subgenus  4.    CYCLOBALANUS. 

Two  species.  Q,  eumorpha,  Kurz ;  Fl.  Br.  Ind.  v.  612  ;  Kurz  For.  Fl.  ii.  487,  is  a 
small  stunted  evergreen  tree  of  the  forests  on  the  top  of  the  Nattoung  Hills  of  Martaban 
at  6-7000  ft.  Q.  Thormoni,  Miq. ;  Fl.  Br.  Ind.  v.  615  {Q.  turhinata,  Roxb.  Fl.  Ind.  iii. 
636) ;  Yem.  Bansua  batana,  Beng.,  is  a  large  tree  of  the  Ehasia  Hills  and  Sylhet, 
extending  to  Burma  and  ascending  to  5000  ft. 

Subgenus  5.    CHLAMYDOBALANUS. 
One  species  only. 

17.  Q.  lanceafolla,  Roxb.  Fl.  Ind.  iii.  634  ;  Fl.  Br.  Ind.  v.  616 ;  Brandis  For.  Fl. 
489;  Gramble  Darj.  List  81.  Cctstanea  lancecefolia^  Kurz  For.  Fl.  ii.  482.  Vern. 
Patle  katHs,  Nep. ;  Siri,  Lepcha ;  Shingra,  chauko,  Gdro ;  Bucklaiy  Ass. ;  Eingoriy 
Cacbar ;  Dingsningy  Kbasia. 

A  small  evergreen  tree.  Wood  greyish-white,  hard,  with  alter- 
nate bands  of  dark,  close  and  light  open  tissue,  the  latter  narrow. 
Pores  moderately  large  to  lar^e,  scanty,  arranged  in  wavy,  radial  and 
oblique  branching  lines.  Medullary  rays  of  two  classes  :  numerous, 
very  fine,  uniform  and  equidistant  rays,  and  very  few  broad  i-ays. 

Sub-Himalayan  tract  of  Sikkim  and  Bhutan,  rising  to  5000  ft. ;  Assam,  Ehasia 
Hills  and  Chittagong ;  Upper  Burma  and  Shan  Hills. 

Weight  42  lbs.  per  cubic  foot  ( Wallich).    The  wood  is  used  for  buildlDg  in  Assam. 

The  acorns  are  completely  enclosed  in  thin,  broad,  ringed  cups,  which  are  set  sideways 

on  the  branch ;  they  have  niminate  cotyledons.    The  acorns  are  much  liked  by  some 

birds,  and  the  Lepchas  consequently  use  them  as  a  bait  to  catch  them. 

lbs. 

E  1262.    Tezpur,  Assam  (G.  Mann) 42 

Nordlinger's  Sections,  vol.  10  (Tab.  XIV.  6). 

Subgenus  6.    LITHOCARPUS. 

Two  species.  Q,  xylocarpa,  Kurz ;  Fl.  Br.  Ind.  v.  618 ;  Kurz  For.  Fl.  ii.  489,  is 
a  tree  of  Assam,  the  Garo  Hills,  the  Naga  Hills  and  the  hills  of  Arracau,  usually  at 
4-7000  ft.  In  Assam,  according  to  Prain,  it  is  found  as  a  gregarious  tree  or  mixed 
with  Q,  lamellosa.  Q,  truncata,  King ;  Fl.  Br.  Ind.  v.  618,  is  a  tree  of  Assam,  the 
Naga  Hills  and  Manipur,  common  at  2-6000  ft. 

There  is  another  species,  known  only  from  the  fruit,  Q,  Olla,  Kurz ;  Fl.  Br.  Ind.  v. 
61 9,  a  tree  of  Assam. 

4.  CASTANOPSIS,  Spach. 

Twelve  species,  four  of  which  are  Himalayan.  Five  species  are  found  in  Assam 
and  Eastern  Bengal,  and  seven  species  in  Burma.  They  are  very  difficult  to  dis- 
tinguish ;  however,  so  far  as  the  wood  specimens  available  are  concerned,  I  have  no 
doubt  of  the  correctness  of  the  identification.  There  are  three  divisions  of  the  genus : 
Hrstf  A,  that  in  which  the  species  have  spiny  globose  involucres ;  secondly^  B,  that  in 
which  the  involucres  are  subglobose,  and  have  transversely  tubercled  zones;  and 
thirdly y  C,  that  in  which  the  involucres  are  flattened  on  one  side,  with  conical  spines 
on  the  other.  In  division  A  come  ten  of  the  species,  including  those  described. 
(7.  diversi/oUa,  King;  Fl.  Br.  Ind,  v.  620  (CMianea  diversifolioy  Kurz  For.  Fl.  ii. 
479) ;  Vern.  Kyanza,  Burm.,  is  an  evergreen  tree,  common  in  the  drier  hill  forests  of 
the  Martaban  Hills  at  3-5000  ft.  C.javanica,  A.  DO;  Fl.  Br.  Ind.  v.  620  (Caatanea 
javanica,  Bl. ;  Kurz  For.  Fl.  ii.  479);  Vern.  Thit^,  Ruby  Mines,  Burma^  la  eja.  ^j^-^^t- 
green  tree,  common  along  streams  in  the  tropical  foreataot  ^\XTT[i"Bs'wsJ(Jti%\itQ^\!k.C^'5«?r^  •» 
strong  wood.     C,  argenJtea^  A.  DC;  Fl.  Br.  Ind.  v.  621  (jCafttauea  aTg«faUa,^Sv,\ ^^S^msti. 
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For.  FI.  ii.  479) ;  Vera.  TJdtcha^  Burm.,  is  also  an  evergreen  tree  of  the  tropical  forests 
of  Pegu  and  Tenasserim,  with  a  stanted  form  (var.  Tungurrut,  Eurz),  in  the  hills  of 
Martaban  at  6-7000  ft  C,  castanicarpa,  Spach;  Fl.  Br.  Ind.  y.  621  {Otutanea 
Boxburghiif  Lind).;  Enrz  For.  Fl.  ii.  480,  Quercm  eagtanicarpOf  Roxb.  FL  Ind.  iii. 
640),  is  a  large  evergreen  tree  of  the  forests  of  Chittagong,  extending  to  Manipar.  C. 
argyrophyUat  Kurz ;  Fl.  Br.  Ind.  v.  622,  is  a  scarce  tree  of  Burma  found  near  Bangoon 
and  in  Arracan  and  Tenasserim.  C,  armata,  Spach ;  Fl.  Br.  Ind.  v.  622  (^Ocukmea 
trihtdoides,  var.  armata,  Kurz  For.  Fl.  ii.  480,  Q^ercus  armata,  Roxb.  FL  Ind.  iiL 
640),  is  a  tree  of  the  Sikkim  Terai,  Bhutan  Ddars  and  adjacent  lower  hills,  the  Khaaia 
Hills,  Assam,  Ghittagong  and  Burma  up  to  3000  ft.  C,  Clarkei,  Bang ;  FL  Br.  Ind. 
V.  623;  Yern.  MetUin,  Burm.,  is  a  large  tree  of  the  Bhutan  Himalaya,  found  at 
KalimpuDg,  5000  ft.,  by  C.  B.  Clarke,  and  in  the  Shan  Hills  of  Burma  by  €k)Uett. 
In  division  B,  C.  sumatrana,  A.  DC;  FL  Br.  Ind.  v.  623  (^Castanea  inermis^  LdndL; 
Kurz  For.  Fl.  ii.  481),  is  an  evergreen  large  tree  of  the  moister  hill  forests  of  Martaban 
at  4-5000  ft.  In  division  C,  C.  rhamni/olia,  A.  DC ;  FL  Br.  Ind.  v.  624  (^Otutanea 
rhamni/olia,  Kurz  For.  Fl.  ii.  481),  is  an  evergreen  tree  of  the  tropical  forests  of  the 
Eastern  Pegu  Yoma  and  South  Tenasserim. 

The  species  of  Castanopais  have  a  uniform  structure  which  re- 
sembles that  of  the  oaks  with  one  class  of  medullary  rays.  Wood 
grey,  moderately  hard  to  hard,  does  not  split  or  warp,  seasons  well,  is 
durable,  and  often  shows  wavy,  concentric  lines.  Pores  large,  in 
wavy,  radial  bands,  and  lines  very  prominent  on  a  vertical  section. 
Medullary  rays  of  one  class,  very  fine,  uniform  and  equidistant. 

1.  C.  indica,  A.  DC ;  Fl.  Br.  lud.  v.  620 ;  Brandis  For.  Fl.  490;  Gamble.'Dwj.  List 
81.  Castanea  indica,  Itoxb.  Fl.  Ind.  iii.  643 ;  Kurz  For.  Fl.  ii.  478.  QuercuB  mmUot 
Itoxb.  Lc,  641.  Yern.  Banj  katus,  Nep. ;  Ka^hiordn^  Lepcha ;  Serang,  Ass. ;  Charang, 
G&ro ;  TailOy  Cachar ;  Nikari^  gol-shingrOy  Sylhet ;  Thit^y  Ruby  Mines,  Burma. 

A  moderate-sized,  evergreen  tree.  Bark  silvery  grey,  i  in.  thick, 
with  regular  equidistant  longitudinal  fissures.  Wood  light  greyifih- 
brown,  hard.  Pores  rather  scanty,  small  to  very  large,  arranged  in 
wavy,  interrupted,  branching  radial  lines.  Medullary  rays  extremely 
fine,  uniform,  equidistant,  very  numerous.  Numerous,  very  fine, 
concentric  lines  or  dark -coloured  bars  joining  the  rays. 

Eastern  Himalaya  from  Nepal  to  Assam  at  1-4000  ft.;  Khasia  Hills,  Eastern 
Bengal  and  Chittagong  Hills ;  Upper  Burma. 

A  pretty  tree,  resemhliog  in  appearance  the  European  Chestnut,  but  with  stouter 
shorter  leaves,  which  are  evergreen.  It  is  especially  common  in  the  Daijeeling  Hills, 
on  old  cultivated  lands  on  dry  exposures,  aud  coppices  well,  so  that  it  could  easily  be 
grown,  though  as  a  fuel  tree  it  is  not  so  good  as  the  oaks. 

Growth  apparently  fast,  about  4  to  6  rings  per  inch  of  radius.  Weight :  Wallich 
gives  39,  specimens  examined  44  lbs.  per  cubic  foot.  Skinner,  No.  40,  gives  W  ^  35 
lbs.,  P  =  404,  but  as  he  gives  Theethkaya  for  the  Burmese  name  and  this  species  is  not 
described  from  Lower  Burma,  he  may  refer  to  some  other  species.  The  wood  splits  well, 
and  is  very  largely  used  for  shingles  in  Darjeeling.  The  tree  is  often  pollarded  and  the 
branches  burnt  for  manure.  The  fruit  is  eaten ;  it  much  resembles  the  filbert^  both  in 
shape  and  in  flavour,  but  has  a  thinner  shell.    It  is  enclosed  in  a  very  prickly  oup. 

Um. 

E    494.    Dalka  Jhar,  Darjeeling  Terai  (Manson) 43 

E    681.    Khookloong  Forest,  Darjeeling  Terai  (Manson)        .        .         .45 

E  1254.     Tezpur,  Assam  (Mann) 44 

Nordlinger's  Sections,  vol.  9  (^Castanea  indica)  (Tab.  XV.  1). 

2.  C.  Hystrix,  A.  DC;  Fl.  Br.  Ind.  v.  620;  Gamble  Darj.  List  81.  C.  rtifernxm, 
Hook.  f.  and  Th.     Vern.  Dalne  Katils,  Nep. ;  Sirikiahu,  Lepcha ;  Hingori^  Ass. 

A  very  large  evergreen  tree.  Wood  grey  or  light  greyish-brown, 
Aai-d.  Annvxil  Hngs  mark^^  \i^  Tia.TTO^  belts  of  firmer  texture. 
J^ores  moderate-sized  and  Wge,  N«t^  ^<»si\.^,  axtaxi^^^  Vcl  Vrcs^sgvUr 


(Magmfi«d  ^  fine*.) 
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short  radial  and  oblique  lines.  MedvUary  rays  very  fine,  very 
numerous,  uniform  and  equidistant,  with  numerous  short,  fine  trans- 
verse bars,  sometimes  forming  concentric  belts. 

Eastern  Himalaya,  in  Sikkimand  Bhutan  at  6-^000  ft.,  common  round  Darjeeling; 
Assam  and  the  Khasia  Hills  at  2-4000  ft. 

This  species  is,  in  the  Darjeeling  Forests,  the  chief  kind  of  chestnut,  and  the  tree 
there  grows  to  a  large  size,  reaching  100  to  120  ft.  in  height,  and  10  to  20  ft.  in  girth. 
In  Assam  and  the  Khasia  Hills  it  is,  however,  a  much  smaller  tree. 

The  growth  is  moderate,  about  8  rings  per  inch  of  radius.  Weight  46  lbs.  per 
cubic  foot.  The  wood  is  used  in  Darjeeling  for  house-building  and  other  purposes, 
exactly  as  that  of  Qaercus  pachyphylla^  which  it  closely  resembles.  It  gives  excellent 
shingles,  and  is  more  valuable  as  planking  and  posts  whenever  exposed  to  wet  than 
other  species  of  this  genus.  The  fruit  is  small,  but  edible  and  of  good  flavour ;  it  is 
enclos^  in  a  large  cup  with  long  needle-like  spines,  longer  than  those  of  C,  indica, 

lbs. 

E  354.  Rangbiil  Forest,  Darjeeling,  7000  ft.  (Johnston)  ...  47 
E  2457.  „  ,,  „  „         (Gamble)        ...    45 

Nordlinger's  Sections,  vol.  10  (C.  rufescens), 

3.  C.  tribuloldes,  A.  DC;  Fl.  Br.  Ind.  v.  622;  Brandis  For.  Fl.  490;  Gamble 
Darj.  List  81.  Oastanea  trihidoidesy  Kurz  For.  Fl.  ii.  480.  Quercus  ferox,  Roxb.  Fl. 
Ind.  iii.  639.  Veru.  Ghiseri, ghogsa,  ghogu,  Garhwal;  2himar%  katonj,  Eumaon ;  Musre 
katus^  kotur,  chisi,  maku,  shingali,  !Nep. ;  Kashioahem,  Lepcha ;  Bar  hingori,  hingori, 
kanta  singar^  Ass. ;  Dingsaot^  Khasia ;  SingJiaray  Tipperah ;  Kanta  lal  haiana,  Ghitta- 
gong ;  Kyansa,  Burm. 

An  evergreen  tree.  Wood  grey,  moderately  hard,  with  alternate 
dark  and  light,  wavy,  concentric  lines.  Anmud  rings  marked  by 
dark  lines.  Pores  moderate-sized  and  large,  scanty,  in  long  wavy, 
often  branching  radial  lines  and  patches,  prominent  and  characteristic 
on  a  vertical  section.  Medullary  rays  numerous,  very  fine,  uniform 
and  equidistant. 

Himalaya,  from  the  Gtinges  eastwards,  ascending  to  6000  ft. ;  Assam,  Eastern 
Bengal  and  Burma  in  all  the  hill  ranges. 

A  common,  usually  more  or  less  gregarious  tree  with  a  very  wide  range  aud 
coDsiderable  variability.  Peal  says  that  in  Assam  it  runs  to  6  ft.  in  girth,  with  a 
clean  shaft  for  about  30  or  40  ft.,  tolerably  straight,  after  which  it  forks  into  large 
branches.  The  Darjeeling  trees  rarely  grow  so  big.  He  says  that  the  strong  spines 
on  the  involucre  cause  great  trouble  in  marching  and  wound  the  feet  of  the  travellers ; 
also  that  the  wood  is  not  durable,  lasting  barely  three  years,  and  makes  bad  charcoal 
which  easily  goes  into  powder.  The  tree  is  bad  for  shading  tea,  dwarfing  the  bushes 
around  it.    In  Darjeeling  the  wood  is  used  for  planking  and  shingles. 

Growth :  apparently  very  fast,  2  to  3  rings  per  inch  of  radius,  but  the  rings  are 
doubtful.  Weight :  Kyd  gives  weight  43  lbs.,  P  =  483,  specimens  examined  give  an 
average  of  37  lbs.  per  cubic  foot.  Wallich  gives  62,  which  is  much  too  great  unless 
quite  fresh  damp  wood  were  weighed.  The  fruit  is  eat^n ;  it  is  similar  to  that  of  C. 
Indica,  but  is  enclosed  in  an  involucre  armed  with  strong,  distant,  branching  spines. 
The  tree  coppices  admirably,  and  with  C.  indica,  Quercuts  spicata  and  Engdhardtia 
should  be  grown  wherever  small  wood  and  fuel  forests  are  required,  as  they  often 
are  by  planters. 

lbs. 

E  626.  Dulka  Jhar,  Darjeeling  Terai  (Bonham-Carter)  ...  32 
E  495.  Khookloong  Forest,  Darjeeling  Terai  (Manson)  .  .  .39 
E  3591.    Tukdah  Forest,  Darjeeling,  6000  ft.  (Gamble)         ...    39 

E  4699,  sent  by  H.  C.  Hill  from  Dibrugarb,  Assam,  under  the  name  Hingori,  has 
the  wood  of  Quercus  more  than  that  of  Castanopsis,  as  it  has  distinct  broad  medullary 
rays.    Weight  per  cubic  foot,  53  lbs. 
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Tribe  IIL    GORTLEJL 


5.  CORYLUS,  Toumef. 

Two  Indian  species.  The  European  Hazel  is  C,  AvtUoma,  Linn.,  found  in  Eng- 
land, France  and  eastwards  to  the  Caucasus  and  Asia  Minor. 

Wood  soft,  even-grained,  light-coloureA  Anwiwl  rings  distinct. 
Fores  very  smally  in  radial,  often  oblique,  sometimes  branching  lines, 
less  numerous  in  autumn  wood.  MedvUary  rays  of  two  classes,  the 
broad  rays  being  composed  of  numerous  fine  rays.  Occasional  me- 
dullary patches. 

1.  C.  feroz,  Wall. ;  Fl.  Br.  Ind.  v.  625 ;  Brandis  For.  FI.  494 ;  Gamble  Daij.  LUt 
82.    Vem.  Curri,  Nep. ;  Laiigura,  Bhutia. 

A  small  tree.  Wood  pinkish-white,  soft,  even-grained.  Pores 
scanty,  very  small,  generally  in  short,  ludial  lines,  far  apart.  Me- 
dvUary rays  of  two  classes :  fine  and  broad,  the  broad  ones  numerous. 
Medullary  patches  scarce. 

Central  and  Eastern  Himalaya  at  8-10,000  ft. 

Growth  slow,  18  rings  per  inch  of  radius.    The  fruit  is  covered  with  a  very  Bpinous 

cup,  the  kernel  is  edible. 

lbs. 
E  376.    Tonglo,  Darjeeling,  9000  ft.  (Johnston) 38 

2.  C.  Columa,  Linn. ;  Fl.  Br.  Ind.  v.  625 ;  Brandis  For.  Fl.  494.  Vem.  r7r»i; 
Jhelum ;  TTinrt,  unri,  vxirawi^  vruriya,  thangi,  ^lanhcli^  Kashmir  and  Ghamba ;  Jangi^ 
Chenab;  Shurliy  sharoli,  ban  pdlu^  geh,  gey  bezOf  Moi^  ban  dUla,  Sutlej;  JTajxMt, 
sharoriy  Jauosar ;  Kaposi,  hhotia  haddm,  Kumaon. 

A  moderate-sized  tree.  Bark  thin,  dark  grey.  Wood  pinkish- 
white,  moderately  hard.  AnnuaZ  rings  distinctly  marked  by  a 
narrow  belt  of  firm  wood,  with  few  pores,  inside  the  outer  edge  of 
each  ring.  Pores  very  small,  numerous,  uniformly  distributed,  in 
straight  or  somewhat  oblique  radial  lines,  less  numerous  in  autumn 
wood.  MedvUary  rays  fine,  nimierous,  with  few  broader  rays.  Me- 
dullary patches  fairly  numerous,  more  or  less  concentric. 

West  Himalaya,  from  Kashmir  to  Nepal  at  6-10,000  ft.    Westward  to  Europe. 

Growth  moderate,  about  10  rings  per  inch  of  radius.  Weight  about  35  lbs.  per 
cubic  foot.  The  wood  is  only  used  locally,  but  it  is  well  grained  and  does  not  warp, 
and  deserves  to  be  better  known,  especially  as  many  specimens  show  a  fine  shining 
grain  resembling  Bird*8-eye  Maple.     The  fruit  is  as  good  as  that  of  the  English  Hasel, 

and  is  largely  eatcD,  if  it  can  be  saved  from  the  birds,  monkeys  and  squirrels. 

lbs. 

H      57.    Nagkanda,  Simla,  80,000  ft 37 

H    908.    Upper  Chenab,  Punjab  (Baden-Powell) 33 

H3179.    Dungagalli,  Hazara  (Wild) — 

Nordlinger's  Sections,  vol.  6  (Tab.  XV.  2). 

6.  CARPINUS,  Toumef. 

Two  Indian  species.  C.  faginea,  Lindl. ;  Fl.  Br.  Ind.  v.  626 ;  Brandis  For.  Fl. 
402,  t.  66 ;  Vem.  Shirdah,  imar,  hijauwi,  Pb. ;  Qith,  N.-W.  P.  is  a  moderate-sized 
tree  of  the  Himalaya,  from  the  Beas  eastward,  at  4-7000  ft.  The  Hornbeam  of 
Europe  is  C,  Betulus^  Linu.,  generally  found  in  forests  of  Oak  and  Beech  throughout 
the  greater  part  of  Europe  and  eastward  to  Asterabad,  south  of  the  Caspian  Sea. 

/.  C.  Vimlnea,  Wall. ;  F\.  Br.  Iu^l.  v.  ^^^s  ^xwid\^  For,  Fl.  492 ;  Kurz  For.  Fl. 
//.  477,     Vem.  Charkhri,  lolti,  kdsK,  kdi^'tXi.^  Pamud, gonrvx.^  thaTtOtKaTok^  "^o-^.P,; 
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CJiamleto,  kiri,  gad  kharik,  Ghurhwal ;  Shinroi,  shangriy  Jaunsar ;  Phamnai,  phayon, 
chamrioj  chamasri,  ban  kharik,  Kumaon ;  Chamria,  gadayu,  Dotidl ;  Chukissi,  konikath, 
Nep. ;  Pangyauk,  Buroor. 

A  moderate-sized  tree.  Bark  grey,  compact,  J  in.  thick.  Wood 
white,  shining,  no  heartwood,  warps  in  seasoning.  Pores  small, 
scanty,  often  subdivided,  in  short  radial  lines.  MmvZla/ry  rays  of 
two  apparent  classes :  very  numerous  very  fine  rays,  with  occasional 
much  fewer  broad  raya 

Himalaya,  from  the  Ravi  eastwards,  at  6-7000  ft.,  often  near  water:  Khasia 
Hills  at  5-6000  ft. ;  Martaban  Hills  at  6-6000  ft. 

Growth  moderately  slow,  Brandis  says  10  rings  per  inch,  and  specimens  examined 
show  the  same.  The  stem  is  irregular  in  section  like  that  of  the  European  Hornbeam, 
which  it  much  resembles  in  general  appearance  and  in  wood  except  that  in  the  Indian 
tree  the  lines  of  pores  are  more  scanty. 

lbs. 

H3098.    Sipi,  Simla,  6500  ft.  (Gamble) 50 

H  4417.    Jaunsar,  6000  ft.  „ 46 


Ordeb  CVL    SAUCINEiE. 

The  Willows  and  Poplars  belong  to  this  Order,  which,  with  very  few  exceptions, 
contains  only  Himalayan  plants  within  the  Indian  region.  The  Order  is  an  important 
one  in  the  colder  countries  of  the  Northern  Hemisphere.  Two  genera :  SaHx  and 
Populus,  between  them  producing  32  species,  some  of  which  are,  however,  introduced 
plants,  and  others  merely  small  shrubs  of  very  cold  climates. 

Wood  soft,  even-grained.  Pores  smaU,  numerous.  MedvMary  rays 
fine  or  very  fine,  numerous,  regular. 

1.  SALIX,  Toumef. 

Contains  26  species  indigenous  in  India,  as  well  as  4  species  which  have  been 
introduced  and  are  fairly  common  in  cultivation,  chiefly  in  the  Himalaya.  They  are 
divided  into  three  sections :  Pleiandrem  with  several  (three  or  more)  free  stamens ; 
DiandrecB  with  two  free  stamens;  and  Syrumdrece  with  two  stamens  and  connate 
ti  laments. 

The  Eiu*opean  species  of  willow,  which  are  very  numerous,  belong  to  two  sections, 
the  "  Sallows,"  the  type  of  which  is  S.  Caprea,  and  the  "  Osiers,"  the  type  of  which  is 
S.  alba.  They  are  lar^ly  cultivated,  and  are  in  great  use  for  all  purposes,  and  especially 
for  the  protection  of  nver-banks,  for  basket-work,  and  for  the  production  of  a  valuable 
medicine. 

Wood  soft,  even-grained,  white  or  light  red.  Pores  small,  nume- 
rous, often  subdivided,  uniform  and  uniformly  distributed,  sometimes 
more  or  less  in  a  pattern  of  oblique  lines.  Medullary  rays  numerous, 
fine,  uniform.  MedvMary  patches  frequent.  The  species  cannot  be 
distinguished  by  the  structure  of  their  wood  alone. 

Section  I.    PLBIANDRE-ffl. 

Three  species.  8.  ichnosta^chya,  Ldl. ;  Fl.  Br.  Ind.  v.  628  {S.  tetraspenna,  Bedd. 
Fl.  Sylv.  t.  302,  in  part),  is  a  tree  of  South  India,  recorded  in  Fl.  Br.  Ind.  as  having 
been  found  at  Pondicherry  by  Perrottet,  and  by  Wight  as  occurring  in  Mysore  and  in  the 
Shevaroy  Hills  in  Salem.    I  have  specimens  collected  by  Talbot  in  North  Ejmara. 

1.  S.  tetrasperma,  Roxb.  FL  Ind.  iiL  753 ;  Fl.  Br.  Ind.  n.  ^^^\  ^a«^^.^V  '^i^^ . 
t.  302  (in  part);  Braama  For.  Fl  462,  t.  58 ;  lL\az  ¥oi.  YV.  \\.  Aa^\  Qi«aW«.^ywv 
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List  82 ;  Talbot  Bomb.  List  198.  Vem.  Bed,  hent,  haishit  Hind. ;  Latla,  hadns^  North- 
western India ;  Bis,  beis,  hitsaf  bin,  hidu,  bctkshel,  magaher,  safedar,  bcMa^  Pb. ;  Tir, 
hinSy  Kashmir;  Bed,  jalmdla,  Dehra  Dtin;  Garbaina,  Garbwal ;  Bhaniah,  Kumaon; 
Biha,  hhiuaa,  Oudh ;  Fani  jama,  Beng. ;  Bhesh,  G^ro ;  Bhi,  Ass. ;  Wallunj,  hachoj 
Bombay;  Bocha,  bitasa, 'MlSlt.  ;  Nachal,  ii6\;  (7Ae^r,  Eharwar ;  ^at^ay^  Badaga ;  Bes, 
Monghyr ;  Niranji,  Kan. ;  Momaka,  yethahye^  Burm. 

A  moderate-sized  deciduous  tree.  Bark  rough,  with  deep  vertical, 
rough  j&ssures.  Wood  red,  soft,  porous,  even-grained.  Annual  rings 
indistinctly  marked  by  lines.  Pores  small,  often  subdivided,  very 
numerous,  uniformly  distributed.  MedvMary  rays  fine,  numerous, 
distinct,  bent  round  the  pores. 

Throughout  India  and  Burma,  on  river-banks  and  in  moist  places ;  ascending  in 
Himalayfm  valleys  to  6000  ft.  and  the  hills  of  South  India  to  7000  ft. ;  absent  from 
Ceylon,  but  found  in  the  Mfday  Peninsula  and  Java.  In  Burma  it  is  found  as  £eu: 
north  as  Myitkyina. 

The  chief  Indian  willow,  a  fine  large  tree,  but  exceedingly  variable  in  flower  and 
fob'age,  so  that  there  are  several  varieties.  Its  growth  is  fast :  Minniken  found  the 
growth  in  the  Delhi  Bela  plantation  2  to  2  J  rings  per  inch  of  radius,  while  specimens 
examined  give  2  to  7  rings.  The  wood  deserves  attention ;  it  has  been  tried,  but 
not  very  successfully,  for  cricket-bats,  and  it  has  been  used  for  gunpowder  charcoaL 
Mann  says  that  in  Assam  it  is  used  for  posts  and  planks.  The  twigs  are  made  into 
baskets  and  the  leaves  lopped  for  cattle-fodder.  The  bark  is  said  by  Kurz  to  be  used 
for  tanning,  and  by  Dalzell  as  a  febrifuge.  In  Brandis'  Burma  List  of  1862,  No.  89, 
the  weight  is  given  as  37  lbs.  per  cubic  foot;  the  average  of  specimens  examined 
is  31  lbs. 

The  wood  of  living  trees  is  frequently  found  to  be  badly  bored  and  damaged  by  the 

larvae  of  a  Longicorn  beetle,  Batocera  sp. 

lbs. 

H    155.    Sainj,  Giri  Valley 35 

H      99.    Bhajji,  Sutlej  Valley 32 

0  1486.    Kheri,  Oudh  (Wood) 32 

O  1465.    Gonda,  Oudh      „  35 

C  2818.    Melghdt,  Berar  (Brandis) 31 

E  1256.    Tezpur,  Assam  (Mann) 35 

W  3861.    Ootacamnnd,  Nilgiris,  7000  ft.  (Gamble)         .        .        .        .  — 

W  3753.    Coonoor,  Nilgiris,  5500  ft.  „ 31 

Nordlinger's  Sections,  vol.  10  (Tab.  XV.  5). 

2.  S.  aemophylla,  Boiss. ;  Fl.  Br.  Ind.  V.  628 ;  Brandis  For.  Fl.  463.  Vem.  Bed, 
Afgh. ;  Bada,  bisu,  Pb. ;  Jalmala,  Dehra  Ddn. 

A  deciduous  tree.  Bark  i  in.  thick,  rough,  dark  brown,  somewhat 
corky,  deeply  and  irregularly  vertically  cleft.  Wood  soft,  porous, 
even-grained;  sap  wood  white.  Annual  rings  marked  by  a  line 
without  pores  in  the  autumn  wood.  Pores  small,  smaller  and  less 
numerous  than  in  S.  tetrasperma.  Med/wUary  rays  fine,  numerous, 
regular. 

Himalayan  valleys,  sub-Himalayan  tract  and  Siwaliks  from  the  Granges  westwards, 
ascending  to  6000  ft. ;  Afghanistan  and  Baluchistan. 

The  specimen  described  belonged  to  what  is  a  well-marked  variety  of  the  ordinary 
S.  aemophylla,  approaching  to  the  S,  Safsaf,  Forsk.  of  Arabia  and  Egypt.  In  appear- 
ance it  is  like  S.  alba,  but  differs  in  bearing  five  stamens  and  in  other  points.  The 
branches  are  used  for  fodder. 

Iba. 

H  4807.    Mautargadh  Valley,  Tehri-Garhwal,  3000  ft.  (Gamble)    .        .     37 

Section  II.    DIANDR^. 

Nineteen  indigenous  species  and.  ioMx  cvjWjw^X^  QTi«&.    S.  «dUrQ^^<fZ?a,  Andens. , 
FL   Br.  Ind.  v.  630,  is  a  brancVvVn^  ^VtmYj  q>1  >iJti^  vKasst  ^^\fcXTi  ^^xsos^^  ^\. 
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10-15,000  ft.  S.  imignis,  Anderss. ;  Fl.  Br.  Ind.  v.  631 ;  Brandis  For.  Fl.  470 ;  Vem. 
BitsUf  Pb. ;  Gir,  Kashmir,  is  a  large  shrub  of  Kashmir  and  eastwards  to  Kunawar  at 
5-12,000  ft.  S.  eriostachyay  Wall. ;  Fl.  Br.  Ind.  v.  633,  is  a  large  shrub  or  small  tree 
of  Nepal.  S.  ohscura,  Anderss.,  S,  sikkimensiSy  Anderss.,  S.  Daltonianay  Anderss.  and 
S.  longiflora,  Anderss.,  are  shrubs  or  small  trees  of  the  inner  Sikkim  Himalaya  above 
9000  ft.  S,  eriophylla,  Anderss. ;  Fl.  Br.  lod.  v.  633,  is  a  spreading  shrub  of  the  Khasia 
Hills  at  4-5000  ft.  The  remaining  six  species  are  small  prostrate  dwarf  shrubs  of  very 
high  regions. 

3.  S.  Wallichiana,  Anderss.;  FL  Br.  Ind.  v.  628;  Brandis  For.  Fl.  468,  t.  61. 
Vem.  Bwir,  Ph.;  Bhdina,  lihangli,  katgtdi,  N.-W.  P. ;  Bhainshra^  Jaunsar. 

A  large  deciduous  shrub  or  small  tree.  Bark  greenish-grey,  rather 
smooth,  with  scattered  rounded  lenticels,  peeling  off  in  large  thin 
flakes.  Wood  light  pinkish-brown,  soft,  even-grained.  Annual  rings 
marked  by  a  line  and  the  smaller  pores  of  the  autumn  wood.  Pores 
small,  numerous,  evenly  distributed.  Medullary  rays  fine,  numerous, 
regular. 

Himalaya  eastwards  to  Bhutan,  ascending  to  9000  ft.  and  descending,  but  only 
occasionally,  to  the  plains ;  Afghanistan  Hills. 

A  common  Himalayan  species.  Gleadow  has  sent  me  from  Jaunsar  specimens  in 
which  the  woody  tissue  projects  regularly  into  the  inner  bark,  giving  a  fluted  appear- 
ance to  a  transverse  section,  the  projections  not  noticeable  on  the  bark  outside.  The 
growth  is  fast.  The  branches  are  used  in  basket-making  and  the  twigs  for  tooth-brushes. 

lbs. 
H  2910,  3035.  Nagkanda,  Simla,  8000  ft.  (Gamble)  ....  32 
H  4926.    Jaunsar  Hills,  7000  ft.  (Gleadow) — 

4.  S.  Caprea,  Linn. ;  PI.  Br.  Ind.  v.  629 ;  Brandis  For.  Fl.  467,  t.  60.  The 
Sallow.    Saule  marceau,  Fr. ;  SoMweide,  Gtenn. ;  ScUicone,  Ital.    Vem.  Bed  mushh,  Pb. 

A  large  deciduous  shrub  or  small  tree.  Ba/rk  dark  grey  or 
yellowish-brown,  with  irregular  longitudinal  clefts  and  short  croas- 
clefts.  Wood  light  red,  soft,  even-grained.  Annual  rings  marked  by 
a  line  and  fewer  pores  in  autumn  wood.  Pores  small,  regular,  nume- 
rous. Medullary  rays  fine,  regular,  numerous.  Medvltary  patches 
frequent,  elongated  concentrically. 

Cultivated  in  the  Punjab  and  Rohilkhand :  indigenous  in  Europe  and  Northern  Asia. 

The  Sallow  is  not  common,  and  is  generally  propagated  from  cuttings.  It  is  grown 
in  willow-gardens  on  the  bank  of  the  Ravi  near  Lahore.  Mathieu  gives  the  weight  of 
the  wood  at  27  to  45  lbs.,  and  Nordlinger  at  27  to  39  lbs.  per  cubic  foot.  Experiments 
made  in  1878  by  Captain  Call,  B.E.,  at  Kandahar,  gave,  if  the  determination  of  the 
species  is  correcf,  with  bars  1'  x  1"  x  1",  W  =  32-2  lb;j.  and  P  =  641  ("  Ind. 
Forester,"  v.  480). 

Nordlinger's  Sections,  vol.  1. 

6.  S.  alba,  Linn. ;  Fl.  Br.  Ind.  v.  629 ;  Brandis  For.  Fl.  466.  The  White  Willow. 
Saule  hlancy  Fr. ;   Weisse  weide,  Germ. ;  Salicastro,  Ital. 

A  large  deciduous  tree.  Bark  light  brown.  Wood  white,  pink 
or  light  brown,  soft,  even-grained.  Annual  rings  marked  by  a  line 
and  smaller  and  fewer  pores  in  the  autumn  wood.  Pores  small, 
regular,  very  numerous.  Medullary  rays  fine,  numerous,  regular. 
Medullary  patches  scarce. 

Cultivated  in  the  West  Himalaya  up  to  6000  ft.;  indigenous  in  Europe  and 
Northern  Asia. 

The  white  willow  often  grows  to  a  large  size ;  Brandis  mentions  70  to  8Ci  Ix.  '^^NXsskWcsL 
gives  the  weight  as  24  to  38  lbs.  per  cubic  foot.  Captam  CaAV^  «x^TvxsiQii\&/\^  VJDL'5k«'^wsvR»» 
is  correctly  determined,  gave,  for  Kandahar  wood  in  "baxa  V  x  \"  x  \"  ,^  "*=•  Yl''^^^'^-'* 
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P  =  602.    It  is  the  best  kind  of  willow  for  making  cricket-bats,  and  would  be  worth 
cultivation  for  the  purpose. 
Nordlinger's  Sections,  vol  1. 

Hough's  "  American  Woods,"  vol,  ii.  No.  46. 

6.  S.  babylonica,  Linn. ;  Fl.  Br.  Ind.  v.  629 ;  Roxb.  Fl.  Ind.  iii.  754 ;  Brandis 
For.  Fl.  466,  t.  69;  Gamble  Darj.  List  82;  Talbot  Bomb.  List  199.  The  Weeping 
Willow.  Yem.  Bisa,  hada,  bed,  katira,  majnun,  Pb. ;  Musru,  Kunawar ;  Giur^  Kash- 
mir ;  GadhbainSf  manjan,  Garhwal ;  MafhiunSf  Kumaon ;  Lawria  bainSf  Doti^ 

A  deciduous  tree  with  pendent  branches.  Bark  grey,  ^  to  ^  in. 
thick.  Wood  white,  soft,  porous,  even-grained.  Annual  rings  marked 
by  a  line  and  smaller  ana  less  numerous  autumn  wood  pores.  Pores 
small,  numerous,  evenly  distributed.  Medullary  rays  fine,  numerous, 
regular. 

Cultivated  in  Northern  India,  both  in  the  plains  and  up  to  9000  ft. ;  indigenoui, 
probably,  in  Central  Asia  and  Persia. 

The  Weeping  Willow  is  common  in  gardens  in  many  places.  It  is  reproduced  by 
cuttings,  and  has  been  used  to  plant  for  the  protection  of  canal-banks  and  to  leclothe 
slips  in  wet  places.  The  branches  can  be  used  for  baskets.  The  growth  la  fiut,  being 
usually  about  4  to  5  rings  per  inch  of  radius. 

H  3060.    Koti,  Simla,  7000  ft.  (Gamble). 

7.  S.  elegans.  Wall. ;  FL  Br.  Ind.  v.  630 ;  Brandis  For.  FL  466 ;  Yem.  Beu^  hUtu, 
bed^  lida^  bdi,  yir,  Chenab ;  Badd,  Ravi ;  Bdahai,  halishan,  Sutlej  ;  Badl^  UaiU, 
hhanis,  Simla ;  Choti  hashroi,  Jaunsar ;  Kadoi,  karwi,  Gktrhwal ;  Kale  bainshf  Kumaon ; 
BJiainstif  Dotl&l. 

A  deciduous  shrub.  Bark  greenish-grey.  Wood  pink,  soft,  even- 
grained.  Annual  rings  well  marked.  Pores  small,  numerous, 
evenly-distributed.     Medullary  rays  fine,  regular,  numerous. 

Himalaya  from  Nepal  westwards  to  Hazara  at  6-11,000  ft. 

The  commonest  of  the  Himalayan  willows,  often  forming  a  gregarious  growth  in 
forest  blanks  and  patches  on  the  hillsides  associated  with  Itubus,  Bosa  and  BerhetUy 
and  useful  as  a  shelter  for  seedlings  either  natural  or  planted.  It  is  used  as  fodder  for 
cattle  and  goats.  The  wood  is  only  used  for  fueL  It  is  often  attacked  by  the  larvae 
of  a  beetle,  a  species  of  Mdasoma^  of  the  Family  Chrysomelidce,  near  Mdaaoma  popu/t, 
Linn.,  which  give  a  powerful  and  unpleasant  scent.  The  larvse  are  found  in  early 
June,  and  the  beetles  appear  at  the  end  of  the  month  or  in  July  (C.  G.  Rogers  in  Mus. 
Notes,  iii.  5,  43 ;  see  also  Stebbing  "  Inj.  Insects,**  p.  50).  The  leaves  are  also  attacked, 
as  are  those  of  S.  daphnoidesy  by  a  brilliant  orange>coloured  fungus,  Lecythea  salicina, 
Lev. 

lbs. 

H  2842.    Mahasn,  Simla,  8000  ft.  (Gamble) 33 

H  2906.    Nagkanda,  Simla,  9000  ft.      „  — 

8.  S.  fragills,  Linn.;  FL  Br.  Ind.  v.  630;  Brandis  For.  FL  466.  The  Click 
Willow.    SauUfragUty  Fr.    Vern.  Tilchang,  Lahoul. 

A  deciduous  trea     Bark  grey,  deeply  fissured.     Wood  white  or 

light  red,  soft,  porous,  even-grained.     Anmud  rin^s  of  a  well-inarked 

line    caused   by   absence   of    or   very   small   pores    in  the   autumn 

wood.     Pores  small  to  moderate-siz^,  numerous,  evenly  distributed. 

Medullary  rays   numerous,  fine,    regular,  bent  round    the    pores. 

Medullary  patches  none. 

Cultivated  in  Laboul  and  Ladak  at  over  9000  ft. 

The  growth  is  rather  slow,  about  11  rings  per  inch  of  radius. 

H  141.    Lahoul  (Rev.  Mr.  Heyde)  .......     ^ 

Nordlinger's  Sections,  vol.  2. 

9.  S.  hastata,  Linn.;  ¥\.^T.\Tid.N.^aKi%^TWi<^¥QT.FL467. 

A   deciduous   shrub.     Wood  ^\ji\fe,  ^^>  ^ssj^sar^resoiR^     Aiwu^aL 
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rings  well-marked     Pores  small,  single  or  in  short  radial  or  oblique 
lines.     Medullary  rays  fine,  regular,  numerous. 

Himalaya,  in  the  inner  ranges  from  Elashmir  to  Ghirhwal  at  9-15,000  ft. ;  inner 
Sikkim  Himalaya  at  11-12,000  ft. 
Nordlinger's  Sections,  vol.  8. 

10.  S.  daphnoldes,  Vill. ;  Fl.  Br.  Ind.  v.  631 ;  Brandis  For.  Fi.  469,  t.  62.  Vern. 
Bed,  biddi,  betsu^  heli^  hushan,  basJialy  bhail^  bJieul,  mudanu,  ah^n,  thdil,  Pb. ;  Yur, 
Kashmir ;  Changma,  cJidmma,  malchang^  htdchang^  West  Tibet ;  RUihang^  rocmgching, 
changkar,  Lahoul ;  KcUishan^  hhashlij  Sutlej  ;  Bashrdi,  hhaniahra,  Jaunsar. 

A  large  deciduous  shrub  or  small  tree.  Bark  smooth,  greenish- 
grey.  Wood  light  red,  soft,  even-grained,  smooth.  Annual  rings 
marked  by  a  belt  without  pores  in  the  autumn  wood.  Pores  small, 
numerous,  evenly  distributed.    Medullary  rays  fine,  regular,  numerous. 

West  Himalaya,  eastwards  to  Eumaon,  above  3000  ft. ;  westwards  to  Europe. 

A  fairly  common  species  of  the  white  oak  and  mixed  forests,  especially  at  about 
7-9000  ft.  The  growth  is  rather  slow,  10  to  15  rings  per  inch,  but  the  Laboul 
specimen  shows  only  4  rings. 

The  wood  is  used  in  the  arid  inner  valleys  for  building,  pails,  tubs  and  tools.    The     ^ 
twigs  are  used  for  baskets,  for  twig  bridges  in  Piti,  Zanskar  and  Ladak,  and  for  building 
(willow  wattle  and  daub)  in  Ladak.    It  is  much  grown  in  Lahoul,  from  cuttings  9  to 
12  ft.  long ;  the  trees  are  pollarded  every  third  or  fourth  year,  and  the  branches  and 

leaves  used  for  cattle-fodder  and  litter  (Brandis). 

lbs. 

H  2854.    Mahasu,  Simla,  7000  ft.  (Gamble) — 

H     47.    Kalashi      „  „ 30 

H      66.    Nagkanda,  Simla,  8000  ft 34 

H  2905,  3034,  3036.    Nagkanda,  Simla,  9000  ft  (Gamble)     ...    35 
H    142.    Lahoul,  about  9000  ft.  (Rev.  Mr.  Heyde)        .        .        .        .34 
Nordlinger's  Sections,  vol.  1. 

IL  S.  Vimlnalls,  Linn. ;  Fl.  Br.  Ind.  v.  631 ;  Brandis  For.  Fl.  470.  Osier 
Willow.     Osier  blanc,  Fr. ;  Korbweide,  Germ.    Vern.  Bitsu,  Pb. ;  Kumanta,  Lahoul. 

A  deciduous  shrub.  Bark  shining,  grey,  slightly  cracked.  Wood 
white,  soft,  even-grained.  Annv^  rin^s  marked  by  a  line  of  very 
small  pores  in  the  autumn  wood.  Pores  small,  numerous,  evenly 
distributed.  MeduUary  rays  fine,  numerous,  regular.  Medullary 
'patches  frequent  and  conspicuous. 

Inner  Himalaya  from  the  Jhelum  to  Sikkim  (/S.  Smithianay  Willd.)  at  5-9000  ft. ; 
cultivated  in  Lahoul,  Dras  and  Eunawar :  extending  west  to  Europe. 

H  143.     Lahoul,  about  9000  ft.  (Rev.  Mr.  Heyde). 
Nordlinger's  SectioDS,  vol.  1. 

12.  S.  sikkimensls,  Anderss. ;  Fl.  Br.  Ind.  v.  632. 

A  deciduous  shrub.  Bark  dark,  smooth.  Wood  soft,  red,  even- 
grained.  Annual  rings  marked  by  smaller  pores  in  autumn  wood. 
Pores  small  and  numerous  in  spring  wood,  very  small  and  scanty 
in  autumn  wood.  Medullary  rays  very  fine,  very  numerous,  uniform, 
and  equidistant. 

Sikkim  Himalaya,  at  9-14,000  ft. 

lbs. 
E  966.    Chumbi  Valley,  E.  Tibet,  8000  ft.  (Schlich)      ....    31 

13.  S.  Daltonlana,  Anderss. ;  Fl.  Br.  Ind.  v.  632. 

A  small  tree,  a  shrub  at  higher  altitudes.     Ban'k  blackish-brown, 
nearly  smooth,  peeling  off  in  thin  flakes,  and  showing  a  red  under- 
surface.     Wood  white,  soft,  even-grained.     A'wmxfxL  rvtV/Q^  ts^'w^^^-^ 
gvouping  of  more  numerous  pores  in  tlie  Eprvug  n^o^.    Ponrea  ^oi.^^ 
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scattered    Med/uUary  rays  fine,  numerous,  giving  a  silver-grain  of 
very  small  plates. 

Sikkim  and  Bhutan  Himalaya,  at  9-14,000  ft. 
Sikkim,  9000  ft.— Kew  Museum  (J.  D.  Hooker). 

Section  HI.    SYNANDRE^. 

Four  species.  8.  pycnostachya,  Anderss. ;  FL  Br.  Ind.  v.  636 ;  Brandis  For.  Fl. 
470 ;  Yem.  Changma,  W.  Tibet,  is  a  shrub  or  small  tree  found  growing  in  clumpa  in 
dry  stream-beds  at  high  elevations  in  the  inner  Western  Himalaya  at  12-16,000  fU  8> 
oxycarpa,  Anderss. ;  Fl.  Br.  Ind.  v.  636,  is  a  closely  allied  species  found  in  Kashmir 
and  Kishtwar  at  6-11,000  ft.  S.  angustifcHia,  Willd. ;  Fl.  Br.  Ind.  v.  637 ;  Brandis 
For.  Fl.  471,  is  a  low  shrub  of  the  valleys  of  inner  Kashmir  at  7-12,000  ft. ;  and  8. 
divergensy  Anderss.,  a  low  much-branchea  shrub  of  similar  regions. 

2.  POPULUS,  Toumef. 

Five  or  six  indigenous  and  one  introduced  species.    P.  microcarpa,  Hook.  f.  and 
Th. ;  Fl.  Br.  Ind.  v.  639,  is  a  tree  of  Bhutan,  found  by  Griffith  between  7000  and  8000  ft. 
The  Aspen  Poplar  of  Europe  is  P.  tremula,  Linn. ;  Brandis  For.  FL  474. 

Wood  soft,  even-grained,  porous :  sapwood  white ;  heartwood  pink 
or  reddish-brown.  Annual  rings  distinct.  Fovea  small  to  moderate- 
sized,  often  subdivided,  evenly  distributed.  Med/Mary  rays  very- 
fine,  numerous,  regular. 

1,  P.  eiliata.  Wall. ;  Fl.  Br.  Ind.  v.  638 ;  Brandis  For.  Fl.  475 ;  Gamble  Darj. 
List  82.  Yem.  Safeday  bagnu,  phalja,  phlassu,  foUia,  pdlucTi^  phahh,  ban  phmstu^  dud 
phraSf  ascm,  stuili,  rikhan^  saki,  pabe^  chanUn^  krammal,  krambcU^  pahari  pipcU^  Pb. ; 
Chdaun,  chdiin^  Simla ;  Piplds,  bidon^  sharphara,  tilaunju,  kapdsi,  Jaunsar ;  C^aini, 
ban  pipal,  Garhwal ;  Gcid  piped,  Dotidl ;   Garpipal,  Kumaon ;  Bangikaty  Nep. 

A  large  deciduous  tree.  Bark  greenish-grey,  smooth  when  young ; 
brown,  with  deep  vertical  fissures  when  old.  Wood  grey  or  brownish- 
grey,  soft.  Annv/d  rings  marked  by  smaller  and  fewer  pores  in  the 
autumn  wood.  Pores  small,  numerous,  often  subdivided  or  in  short 
radial  lines.     MedvUa/ry  rays  fine,  numerous,  regular. 

Himalaya,  from  Kashmir  to  Bhutan  at  4-10,000  ft. 

This  poplar  is  a  common  and  conspicuous  tree  in  the  West  Himalaya,  in  mixed 
forests,  with  the  Ban  and  Moru  oaks,  the  deodar  and  blue  pine.  It  grows  fairly  fast^ 
quicker  at  first,  more  slowly  as  it  gets  old,  8  to  9  rings  per  inch  of  radius  being  about 
an  average.  The  weight  of  the  wood  is  about  28  lbs.  per  cubic  foot.  The  wood  is 
used  for  cattle-troughs,  and  the  leaves  as  fodder  for  eoats.  The  wood  would  do  well, 
were  there  a  demand,  for  planking,  boxes,  matchwood  and  various  other  purposes  like 
the  poplar  woods  of  Europe,  but  in  the  Himalaya  it  is  hardly  likely  to  be  much  in 
request  where  deodar,  chir  and  blue  pine  and  the  spruce  and  sUver  fir  woods  are  avail- 
able. The  leaves  and  twigs  are  often  covered  with  gidls,  probably  caused  by  a  species 
of  Pemphigus  (AphidoB),  The  leaves  are  also  subject  to  the  attacks  of  fungi,  notice- 
able being  Uncinula  solids,  DC,  which  covers  them  with  a  white  powder ;  and 
Melampsora'ciliata,  Barcl.,  which  makes  light  yellow  patches  on  them. 

There  is  a  Daijeeling  species  found  in  woods  about  Kalimpiing  and  Ihiinsong, 
and  apparently  included  with  the  West  Himalayan  one,  which  extends  eastwards 
to  inner  and  higher  Sikkim,  in  Fl.  Br.  Ind.  It  is  probably  a  distinct  species.  It 
differs  considerably  in  several  respects,  and  is  easily  recognized  by  the  leaves  being 
square  instead  of  cordate  at  the  insertion  of  the  petiole.     Vern.  Sungribong,  Lepcha. 

lbs 

H3188.  Dungagalli,  Hazara  (Wild) _ 

H      34.  Matiyana,  Simla,  7000  ft 35 

H  2884.  Nagkanda      „      8000  ft.  (Gamble) 30 

H    770.  Kalatop,  Dalhousie,  7000  ft.  (Pengelly) 26 

H4796.  Kathian,  Jaunsar,  1000  It.  ^53cw£vW^ 26 

E    970.  Chumbi  Valley ,  T\\»l,  a\>o>i\.  ^^y^  ix..  ^§iOoJ^^^^      .       ,        .  %i 
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2.  P.  balsamifera,  Linn. ;  PL  Br.  Ind.  V.  638 ;  Brandis  For.  PI.  476.  Vern. 
Fhalshy  makkalj  pakhshu,  pakh  hut,  kramal^  Pb. ;  Ber/a,  changma,  yarpa,  magkal, 
Tnahaly  W.  Tibet. 

A  large  deciduous  tree.  Bark  grey,  thick,  rough,  with  longi- 
tudinal fissures.  Wood  light  grey,  soft  to  moderately  hard.  Annual 
rings  distinctly  marked.  Pores  very  small  and  numerous  in  the 
spring  wood,  extremely  small,  scanty,  and  in  short  radial  and  oblique 
lines  in  the  firmer  autumn  wood.  Medullary  rays  very  fine,  uniform, 
numerous. 

Inner  arid  Himalaya  and  Tibet  at  8-14,000  ft. ;  westward  to  Afghanistan,  Northern 
Asia  and  North  America. 

Growth  slow,  30  rings  per  inch  of  radius.  The  wood  is  grown  for  fuel  in  the  inner 
arid  Himalaya,  and  the  branches  are  lopped  for  cattle-fodder.  The  leaves  and  branches 
are  full  of  Irailsamic  juice,  which  also  exudes  on  a  fresh  cut  between  the  bark  and  the 
wood. 

lbs. 

H  136.    Lahoul,  about  9000  ft.  (Bev.  Mr.  Heyde) 32 

Nordlinger's  Sections,  vol.  6. 

Hough's  "  American  Woods,"  vol.  ii.  No.  47. 

8.  P«  euphratica,  Olivier;  Fl.  Br.  Ind.  v.  638;  Brandis  For.  Fl.  474,  t.  63. 
Vern.  Bahan,  Sind ;  Bhdn,  jangli  benii,  sqfedavy  Pb. ;  Fatki,  Brahui ;  Hodung, 
Ladak. 

A  large  deciduous  tree.  Bark  thick,  with  irregular  vertical 
furrows.  Wood  moderately  hard,  compact,  even-grained :  sapwood 
white ;  heartwood  red,  often  nearly  black  near  the  centre.  AnnAjuil 
rings  marked  by  a  narrow  belt  with  fewer  pores.  Pores  small,  very 
numerous,  uniformly  distributed,  often  subdivided.  Medullary  rays 
very  fine,  uniform,  equidistant. 

Sind  and  the  Punjab ;  also  in  the  Upper  Valley  of  the  Indus,  and  its  tributaries 
in  Tibet  up  to  13,500  ft.,  but  not  in  intervening  regions ;  Baluchistan,  Afghanistan, 
and  westward  to  the  Mediterranean-;  all  Tibet  and  N.  Asia  to  the  Altai. 

The  Bahan  poplar  has  a  very  remarkable  geographical  distribution.  It  is,  after 
the  babiil,  the  most  noticeable  of  the  trees  of  Sind,  "  where  its  seedlings  spring  up  in 
'  abundance,  some  time  after  the  annual  floods  have  receded,  on  the  fresh  alluvial 

*  deposits  (Katchas)  which  are  formed  every  year  by  the  action  of  that  river.  There 
'  the  poplar  forms  standard  trees  over  the  underwood  of  tamarisk.  It  is  also  wild  in 
'  the  Southern  Punjab,  forming  thickets  along  the  lower  course  of  the  Sutlej  river, 
'  about  Mnltan  and  between  the  Sutlej  and  Indus.    It  has  not  been  found  wild  on 

*  any  of  the  other  Punjab  rivers "  (Brandis).  As  above  noticed,  it  reappears  in  the 
Upper  Indus  Valley,  this  being,  possibly,  the  original  home.  It  reaches  40  to  50  ft.  in 
height  and  5  to  8  ft.  in  girth  ;  in  the  inner  Himalaya  it  is  naturally  not  so  big.  Brandis 
8ays,  *'  where  the  tree  is  subject  to  inundation  the  lower  part  of  the  tnmk  often  gets 
'  covered  with  short  horn-like  roots,  similar  to  what  is  seen  in  willows,  and  from  the 
*•  wood  of  the  trunk,  short,  hard,  spine-like  processes  are  often  found  projecting  into 
*■  the  inner  part  of  the  bark,  as  in  UlmusJ'^  The  same  growths  are  observable  in  Sdlix 
Wallichiana  (see  p.  687). 

1'he  reproduction  of  the  Bahan  poplar  is  almost  entirely  from  self-sown  seed, 
brought  by  water,  attempts  to  grow  it  artificially  from  seed  or  cuttings  having  been 
founa  unsuccessful.  The  tree  coppices  readily,  and  gives  out  a  great  crop  of  suckers 
from  the  roots,  often  at  considerable  distance  from  the  parent  tree. 

The  growth  is  rapid :  Brandis  says  3  to  4  rings  per  inch  of  radius.  In  regard  to 
weight,  experiments  made  at  Kandahar  by  Captain  Call,  K.E.,  with  bars  1'  x  1'' 
X  1"  gave  the  weight  27*2  lbs.  and  427  for  the  value  of  P  T"  Indian  Forester," 
V.  480).  The  wood  is  largely  used  in  Sind  for  building,  turnery,  lacquered  boxes,  but 
not  for  fuel  for  the  river  steamers  or  for  locomotives,  as  its  heating  powers  are  not 
great.  On  the  Euphrates  and  Tigris  it  is  used  for  planking  and  boat-building,  and  in 
the  Punjab  for  the  lining  of  walls.  The  inner  bark  is  made  into  ^ui!Lr\si%.\AVY^^\\A^ 
and  the  bark  given  as  a  vermifuge.  The  leaves  axe  aja^  lot  IcA'^w  Vst  ^^\.^^>x^^ 
cattle.  ^  In  Ladak  it  ia  much  pnzed  for  fuel* 
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Young  poles  of  about  12  years  of  age  fetch  a  good  price,  even  as  much  S8  B8.30  to 
40  per  100  for  house-posts,  and  coppice  shoots  also  make  good  posts  and  mftera. 

The  tree  has  some  insect  enemies.  Galls  on  the  twigs  are  formed  by  an  aphid 
(Pemphigus  napcBus,  Buck  ton),  at  an  elevation  of  9000  ft.  in  the  Yasan  Valley  (Steb- 
bing,  *'  Inj.  Insects,"  p.  18) ;  and  the  wood  is  frequently  bored  and  completely  riddled 
by  a  Sesiid  moth  larva,  Trochilium  omncUutforme,  Moore,  the  Balucniatan  poplar- 
borer,  discovered  and  reported  by  Mr.  Cleghom  as  found  in  the  Baluchistan  plantations, 
which  it  had  greatly  damaged  (Stebbing,  Z.c  p.  95). 

lbs. 

P   883.    Mdltan  (Baden-Powell)    . 32 

P  1384.    Indus  bank.  Central  Sind 37 

Nordlinger's  Sections,  vol.  11. 

4.  P.  alba,  Linn. ;  PL  Br.  Ind.  v.  638 ;  Brandis  For.  PI.  473.  The  Abele  or 
White  Poplar.  Feujoiier  hlanc,  Fr. ;  SUher  pappel.  Germ. ;  QaMice^  Ital.  Vem. 
Sperdor,  spdda,  Afgh. ;  Chitta  hagun,  safedar,j(vngl%  frosty  fra^  prist,  rikkcun,  sannun, 
chanun,  mdly  Pb. 

A  large  deciduous  tree.  Bark  ^  to  J  in.  thick,  light  grey  or 
yellowish-grey,  smooth  when  young,  rougher  when  old,  TTooa  white, 
often  with  a  red  or  yellowish  tinge,  soft,  even-grained.  AnnvAjl  rings 
marked  by  a  line  and  smaller  pores  in  the  autumn  wood.  Pores 
small,  often  subdivided,  numerous,  evenly  distributed.  Medullary 
rays  very  fine,  numerous,  regular. 

West  Himalaya,  in  Kashmir  and  elsewhere  at  4-10,000  ft.,  wild  and  cultivated ; 
westward  to  Europe  and  North  Africa  and  north  to  Siberia. 

The  white  poplar  is  not  a  large  tree  in  the  Himalaya,  though  in  Europe  it  reaches 
a  very  large  size.  It  is  generally  grown  from  cuttings,  and  rarely  flowers.  The  wood 
is  used  to  make  Afghan  grape-boxes :  it  weighs,  according  to  Mathieu,  28  to  44  lbs.  per 
cubic  foot.  The  leaves  are,  as  reported  by  Lace,  attacked  by  an  orange-red  fiingas, 
Melampsora  cecidioides,  Barcl. 

NordlingerV  Sections,  vol.  2  (Tab.  XV.  6). 

Hough's  "  American  Woods,"  vol.  iv.  No.  96. 

H  138,  sent  from  Laboul  by  the  Kev.  Mr.  Heyde,  is  probably  this  species.  It  is 
fast  grown,  4  to  6  rings  per  inch  of  radius,  and  weighs  30  lbs.  per  cubic  foot. 

6.  P.  nigra,  Linn.;  PI.  Br.  Ind.  v.  638;  Brandis  For.  PL  472.  The  Black 
Poplar.  Feuplier  noir,  Pr. ;  Schwarz  pappd,  G^erm. ;  Pioppo,  Ital.  Vem.  Phut, 
Eoishmir ;  Svfeda,  Pb.  plains ;  Prost,  farsh,  mdkkal,  Ghenab ;  KraTncdi,  hilins,  do, 
Sutlej ;  Yarpa,  y^Jatt,  kabul,  Ladak. 

A  large  deciduous  tree.  Bark  thick,  grey  or  blackish-grey,  rough, 
with  numerous  characteristic  deep  vertical  fissures.  Wood  soft, 
even-grained  :  sapwood  white ;  heartwood  reddish-brown.  Annual 
rings  marked  by  a  line  and  smaller  pores  in  the  autumn  wood.  Pores 
small,  often  subdivided,  numerous,  evenly  distributed.  MedvUary 
rays  very  fine,  numerous,  regular. 

West  Himalaya  as  far  east  as  Simla  and  up  to  12,500  ft. ;  cultivated  only ;  west- 
ward to  Europe. 

The  variety  of  the  Black  Poplar  found  in  the  Himalaya  is  almost  always  the 
fastigiate  form  known  as  the  **  Lombardy  Poplar ; "  it  is  very  common  and  conspicnous 
in  avenues  in  Kashmir,  and  some  of  the  trees  are  90  to  100  ft.  in  height  and  6  to  7 
ft.  in  girth.  From  the  Kuram  Valley,  Aitchison  and  Hemsley  have  described  a  var. 
afghanica  with  slender  branches  and  small  leaves.  The  wood  is  not  much  used,  but, 
like  that  of  the  Abele,  it  is  made  into  grape-boxes  by  the  Afghans.  It  weighs, 
according  to  Mathieu,  26  to  35  lbs.  per  cubic  foot.  It  is  chiefly  propagated  by  cuttings 
and  flowers  rarely.    The  leaves  are  lopped  for  cattle-fodder. 

Nordlinger*s  Sections,  vol.  1. 
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Class  II.    GYMNOSPEKMS. 

Orders  107  to  109. 

As  explained  at  p.  1,  the  stems  of  Gymnosperms  are  characterized  by  distinct  bark 
and  wood,  the  general  presence  of  annual  rings,  the  preseoce  of  medullary  rays,  but 
the  absence  of  pores  in  the  two  chief  Orders.  These  are  the  Contferoi  and  Oycadcicece  ; 
in  QnetacecB  pores  are  found,  as  in  Dicotyledons.  Cycadacece  are  distinguished  by 
having  alternate  layers  of  woody  tissue  and  bast  tissue. 

Order  CVn.    GNETACEiE. 

Two  ^nera,  Ephedra  and  Gnetum,  containing  trees  or  shrubs,  the  latter  either 
erect  or  climbing,  and  all  hayiug  branches  jointed  at  the  nodes.  The  Order  is  a  small 
one,  containing,  besides  the  two  genera  above  mentioned,  only  one  other,  a  genus  of 
a  single  species,  Welivitschia  miralnli8f  Hook,  f.,  a  strange  thick-stemmed  dwarf  plant 
of  the  stony  desert  regions  of  Western  tropical  South  Africa. 

1.  EPHEDRA,  Linn. 

Three  species  are  described  in  the  Fl.  Br.  Ind.  as  occurring  within  the  limits  of  the 
Indian  Flora,  and  at  least  one  other  species  is  found  in  Baluchistan,  which  is  not 
included  in  Sir  Joseph  Hooker*s  work  or  in  Dr.  Stapf  s  revision,  translation  of  which  is 
given  at  p.  863  of  the  Fl.  Br.  Ind.,  vol.  v.  The  only  good  specimens  of  Ephedra 
wood  which  I  have  seen  are  two  collected  by  Lace  in  Baluchistan,  and  named  by 
him  ^.  nebrodensis  and  K  rmlgaris,  both  collected  in  Zarghun  in  1885.  They  seem 
identical  in  bark  and  structure,  and  I  propose  to  describe  them  here  under  the  former 
name,  which  is  that  given,  doubtfully,  in  his  paper  in  Joum,  Linn,  Soc,  xxviii.  305. 

E,  vulgaris,  Rich. ;  Fl.  Br.  Ind.  v.  640 ;  Brandis  For.  Fl.  501 ;  Talbot  Bomb.  List 
199 ;  Vern,  Asmdnia,  hudshur,  hutshUrf  ch&wa,  Pb. ;  Khanda,  khanna,  Kunawar ;  Tse^ 
tsapatty  irano,  Ladak ;  Tut-gantha,  Jaunsar,  is  a  small,  much-branched,  apparently 
leafless  shrub  growing  in  dry  stony  places  and  on  rocks  in  Baluchistan,  Afghanistan 
and  the  Himalaya  at  8-16,000  ft.;  with  a  whitish-yellow  wood.  It  is  sometimes 
used  for  fuel,  is  browsed  by  goats,  and  the  scarlet  fruit  is  occasionally  eaten.  It 
extends  westward  throughout  South  Europe  to  the  Atlantic.  E,  pachyclada,  Boiss. ; 
Fl.  Br.  Ind.  v.  641,  is  a  shrub,  often  rather  tall,  sometimes  very  small  when  much 
browsed  (Lace  in  Joum.  Linn.  Soc.  xxviii.  301),  found  in  the  West  Himalaya, 
Afghanistan  and  Baluchistan  above  6000  ft.  E,  peduncularis,  Boiss.;  FL  Br.  Ind.  v. 
641 ;  Talbot  Bomb.  List  199  (E.  AUe,  Brandis  For.  FL  501,  t.  69) ;  Vern.  Kuchan, 
mikki  kurkan^  hratta^  tandala,  lastHk,  nangarwaly  Ph.,  is  a  climbing  shrub  of  the 
plains  of  the  Punjab,  Baluchistan,  Sind  and  Rajputana,  ascending  in  the  Salt  Ran^e 
to  3000  ft.  It  is  "  somewhat  gregarious,  forming  dense  clumps  of  low  brushwood  m 
'  the  most  arid,  sandy  or  stony  places  "  (Brandis).  The  fruit  is  eaten,  and  bunches  of 
the  stem  and  branches  are  sometimes  used  to  clean  brass  dishes.  E.  foliataf  Boiss. 
and  Ky.,  is  described  as  a  monoecious  shrub  of  the  Euram  Valley  by  Boissier,  but 
Hooker  in  FL  Br.  Ind.  believes  it  to  be  only  a  variety  of  E.  peduncularis, 

1.  E.  nebrodensis.  Tin, ;  Boiss.  Fl.  Orient,  v.  713.    Vern.  Womah,  Baluch. 

A  shrub.  Bark  grey-brown,  rough,  verticfidly  fissured  in  a  network 
of  fibrous  lines.  Wood  hard,  yellowish-white,  heartwood  pink,  with 
wavy,  pale,  concentric  bands,  containing  small  inconspicuous  pores. 
Medullary  rays  fine  to  moderately  broad,  fairly  numerous,  irregular. 

Hills  of  Afghanistan  and  Baluchistan^  above  6000  ft.  \  ^^\.^«x^  V^  ^.^t^\^<;:.^« 
P.  U83,  4464  ZargbuD,  Quetta,  BaluchiBtuxi  (Lac^V 
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2.  GNETUM,  Linn. 

Five  species.  O,  Gnemon^  Linn.;  FL  Br.  Ind.  v.  641;  Roxb.  FL  Ind.  iil  518; 
Kurz  For.  Fl.  iL  497,  is  a  small  evergreen  tree  or  large  shrub  of  the  Khasia  Hills, 
Manipur,  Eastern  Bengal  and  Burma,  whose  bark  is  used  for  cords,  and  whose  leaves 
are  eaten  as  spinach.  G.  neglectum,  Bl. ;  Fl.  Br.  Ind.  v.  642 ;  Kurz  For.  Pi.  496,  is 
an  evergreen  large  climber  of  Arracan  and  Tenasserim.  G.  funictdare,  Bl. ;  FL  Br. 
Ind.  V.  643 ;  Kurz  For.  Fl.  ii.  496 ;  Vem.  Gyutnwh^  Burm.,  is  a  large  climbiDg  shrub 
of  Assam,  Chittagon^r  and  Burma.  G,  macropodum,  Kurz ;  Fl.  Br.  Ind.  v.  643,  is  a 
lofty  climber  of  the  Nicobar  Islands, 

1.  Q.  seandens,  Roxb.  Fl.  Ind.  iii.  618  ;  Fl.  Br.  Ind.  v.  643 ;  Brandis  For.  FL  502; 
Gamble  Darj.  List  82 ;  Talbot  Bomb.  List  199.  G,  edule,  Bl. ;  Kurz  For.  Fl.  iL 
495.  Vem.  Kwnhod,  urribli,  Bombay;  Nanu-witif  Sylhet;  Apzu  tstUu^  Saora; 
LtUlttdiy  ^eddi ;  Gyutntu^,  Bnrm. 

A  laxge  climbing  shrub.  Bark  I  in.  thick,  brown,  rough.  Wood 
daxk  brown,  soft,  arranged  in  concentric  rings,  separated  by  narrower 
rings  of  bast  tissue,  from  the  outer  edges  of  which  run  rays  of  the 
same,  star-like,  into  the  woody  rings,  dividing  them  into  wedges. 
Pores  large,  numerous.  MedvZlary  rays  :  none  distinct  from  the  bast 
rays  above  mentioned.     Cellular  tissue  very  open  and  prominent. 

Sikkim  Himalaya  and  eastwards  to  Assam,  and  thence  down  through  Eastern 
Bengal,  Chittagong  and  Burma  in  the  moist  mixed  forests,  and  up  to  2000  ft. ;  bills 
of  the  Northern  Circars ;  hills  of  the  Western  Ghdts  from  the  Konkan  southwards  op 
to  7000  ft. ;  not  in  Ceylon. 

A  very  interesting  plant.    Fruit  red,  edible. 

E   3727.    Rangbi,  Darjeeling,  4000  ft.  (Gamble). 

C   3786.    Mahendragiri  Hill,  Ganjam,  4500  ft.  (Gamble). 

W  3794.    Ootacamund,  Nilgiris,  7000  ft.  (Gamble). 

Order  CVIII.    CONIFEBiE. 


A  very  important  Order  of  forest  trees,  the  most  important  of  all  in  the  Northern 
temperate  regions  of  the  world,  where  the  Coniferous  forests  occupy  by  far  the  largest 

froportion  of  the  forest  area,  afibrdiDg  the  principal  and  most  generally  used  timbers, 
n  India,  with  very  slight  exceptions,  the  Coniferous  trees  belong  to  the  Himalaji 
and  the  connected  ranges  of  Assam  and  Burma,  there  being  one  species  only  io 
Southern  India  and  none  in  Ceylon. 

In  India  there  are  twelve  genera  belonging  to  five  Tribes,  a  sixth  Tribe  containiog 
genera  which  have  onltivat^  representatives.  To  the  twelve  genera  I  add  two, 
Thuya  and  Cryptomeria,  in  which  there  are  trees  of  very  common  occurrence  and 
some  importance,  though  not  indigenous. 

Tribe  I.  Cupressinese    .        .        .  Thuya,  Cupressus,  Juniperus. 

„    IL  Taxodieas  .        .  Cryptomeria,  Cephalotaxus, 

„  HI.  Taxe«     ....  Taxus,  Bacrydium. 

„    IV.  Podocarpe»     .        .  Podocarpus. 
„     V.  Araucariete. 

„   VI.  Abietineje       .        .        .  Pinus,  Cedrus,  Picea,  Tsuga,  Abies,  Larix. 

The  wood  of  coniferous  trees  is  of  very  simple  structure.  It  has 
no  vessels,  and  hence,  on  a  horizontal  section,  there  are  no  pores.  The 
wood  consists  of  two  elements :  (1)  a  tissue  of  cells  called  trucheides, 
which  are  long  and  pointed  and  dotted  with  bordered  pits  chiefly  on 
their  radial  walls,  and  which  have  a  more  or  less  rectangular  section ; 
and  (2)  medullary  rays  which  are  composed  of  two  kinds  of  cells, 
namely,  parenchymatous  efclU  vrlth  simple  pits,  and  tracheides  with 
bordered  pits.  In  many  s^^eiea  ream^.'uxi^A  ^x^  iJ^  i^^scA^-^irbich  may 
be  vertical  in  the  celMai  \issa^  oTVOTaaxi\al^sl^^^»x^aTas&^^ 
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rays.     Resin  is  in  some  species  found  in  the  cells.     The  annual  rings 

are  generally  conspicuous,  marked  by  the  smaller  tracheides  of  the 

autumn  wood,  which  is  usually  harder  and  heavier  than  the  somewhat 

porous  spring  wood,  and  with  smaller  cavities  (lumina).   Consequently 

a  slow-grown  wood  is  harder  and  stronger  than  one  which  has  grown 

quickly.     The  rriedvZlary  rays  are    usually  somewhat   irregularly 

spaced,  having  from  two  to  several  rows  of  tracheides  between  them. 

They  are  rarely  broad,  usuaUy  fine  to  moderately  broad. 

Coniferous  woods  may  be  classified  as  follows : — 

Without  resin-ducts. 

With  well-marked  annual  rings.     Thuja,  Cupresaus  torvloaa, 

Juni'perua,  Crytomeria,  Dacrydiv/rriy  Taxua,  Cedrus,  Picea. 

With  obscurely-marked  annual  rings.    Cupressus  sempervireTis 

and  funebris,  Gephalotaxus,  Podocarpua, 

With  resin-ducts.    Pinus,  Tauga,  Abiea,  Larix,  those  in  Tauga  and 

Ahiea  being  sometimes  very  scanty  or  absent.     Cupreaaua  funehria 

has  occasional  resin-ducts. 

Note. — It  is  curious  that  in  Europe  Picea  excelsa,  the  Spruce,  has  resin-ducts,  while 
Abies  pectinataf  the  Silver  Fir,  has  none.    The  converse  seems  to  be  the  case  in  India. 

Tbibe  I.    CUPBESSINEiE!. 

Besides  the  genera  here  described,  Callitris  contains  some  species  which  are  found 
in  cultivation,  the  chief  of  which  is  (7.  rhomboidea^  Br.  (Frenda  rhornboidea, 
Endl. ;  Benth.  Fl.  Aust.  vi.  237),  a  small  Australian  tree.  This,  I  believe,  is  the 
species  which  is  cultivated  in  the  Nilgiris,  where  it  can  also  reproduce  itself  from 
seed.  It  has  been  used  for  hedges,  also  as  a  nurse  for  other  trees,  and  is  likely  to  be 
a  useful  fuel  plant.  The  Australian  species  of  Callitris  are  usually  called  '^  Cypress 
Pine."  C,  quadrivalviSf  Vent. ;  Brandis  For.  Fl.  635,  is  a  large  tree  of  the  forests  of 
Algeria,  remarkable  for  the  beautiful  grain  of  the  wood  of  the  knotty  roots.  This  root- 
wood  is  caused  by  ill-treatment  by  cutting  and  burning,  and  is  made  into  carved 
articles,  some  of  which  are  of  considerable  beauty ;  also  into  veneers  for  cabinet-work. 

1.  THUYA,  Linn. 

The  Arbor- Vita9.  About  12  species,  mostly  American  or  N.-E.  Asiatic.  The  chief 
and  largest  species  is  T.  gigantea,  Nutt.,  the  "  Yellow  Cypress  "  of  the  Pacific  coast  of 
America,  which  grows  to  a  very  large  size  and  has  a  fine  timber. 

1.  T.  orlentalls,  Linn.  Biota  orientalis,  Endl. ;  Brandis  For.  Fl.  534.  The 
Chinese  Arbor-Vitse. 

A  small  evergreen  tree.  Bark  brown,  thin,  peeling  off  in  flakes. 
Wood  moderately  hard,  close-grained :  sap  wood  white ;  heartwood 
reddish-brown.  Annual  ringa  a  well-marked  narrow  line.  Medui- 
lary  rays  fine,  numerous,  very  short. 

Indigenous  in  China  and  Japan.  Very  frequently  planted  in  India^  especially  about 
hill  stations. 

The  trees  in  the  Dhobijhora  Plantation  in  the  Darjeeling  Hills,  planted  about  1866, 
had  in  1899  a  girth  of  nearly  3  ft.,  which  is  large  for  the  species.  11,9, 

0  4495,  4561.     Forest  School  Garden,  Dehra  Ddn  (Gamble)  ...    33 

E  3414.    Darjeeling,  7000  ft.  (Gamble) — 

Nordlinger's  Sections,  vol.  1. 

2.  CUPKESSUS,  Linn. 

One  indigenous  species ;  others  cultiyated.  Perhaps  the  be&t  ^xi<^\«2L  ^];!acs>;^s^  ^\*Oqa 
Cypresses  is  that  of  Dr.  Marwell  T.  Masters,  F.^.S./m  3o\mi.\AMi.'S)K».  t.'«^'»^^ 
where  14  species  are  admitted.   C. glauca^la,m\i.  \  YI.'Bt.Ih^.^.^^N^^^^^^'^'^"'^ 
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534,  is  the  "  Goa  Cypress."  Its  natiye  country  is  uncertain.  Dalzell  and  Gibaon  in 
Bomb.  Fl.  Suppl.  p.  83,  says  that  it  is  cultivated  in  the  Bombay  Gh^ts.  bat  only 
succeeds  where  the  soil  is  rich  and  deep,  and  not  at  all  below  Gh&t.  0»  fnaeroearpa, 
Hartw.  is  a  fine  species  found  in  California  and  having  the  appearance  of  a  oeoar. 
It  is  much  cultivated  in  the  Nilgiris  and  grows  very  fast.  0.  Launowiana^  A.  Murray 
is  the  beautiful  "  Lawson's  Cypress,"  also  from  the  Pacific  coast  of  America.  It  has 
been  occasionally  cultivated  in  the  Indian  hill  stations,  as  at  Daijeeling. 

Wood  homogeneous,  fragrant.  Annual  rings  marked  by  a  narrow 
distinct  line,  absent  in  some  species.  Medullary  rays  very  numerous, 
fine,  long.  Occasional  resin-ducts  in  C.  fwaehris,  scarce  or  absent  in 
other  species,  replaced  by  having  some  of  the  wood-cells,  especially 
near  the  annual  rings,  filled  with  resin.  These  are  prominent  in 
C  torvZosa,  old  specimens. 

1.  C.  torulosa,  Don ;  Fi.  6r.  Ind.  v.  645 ;  Brandis  For.  FL  533.  The  Himalayin 
Cypress.  Yern.  Devi-didr^  Bavi;  Deodar,  Kulu,  Bhajji;  GtiUa^  gvirai^  haOaiii, 
Simla ;  Leauriy  leori^  Jaunsar ;  Raisallay  sarai,  Eumaon ;  JStmUOf  Garhwal ;  Dhipi, 
Dotidl ;  Sarru,  surah-vyuy  surin,  Tibet. 

A  large  evergreen  tree.  Bark  J  in.  thick,  brown,  the  onter  layer 
peeling  off  in  long,  narrow,  thin  fibrous  strips,  inner  substance  reddish- 
brown.  Wood  moderately  hard,  close-grained:  sapwood  white; 
heartwood  light  brown  with  darker  streaks,  very  fragrant.  Annval 
rings  distinctly  marked  by  a  narrow,  firm  and  dark-coloured  belt 
MeduUary  rays  very  fine  and  extremely  fine,  moderately  long,  very 
numerous.  Cells  with  resin  in  lines  near  the  annual  nngs^  in  yery 
old  trees  very  numerous. 

Outer  ranges  of  the  Western  Himalaya,  from  Ghamba  to  Nepal,  scattered  and  b 
numerous  isolated  localities  of  greater  or  less  extent,  chiejQy  on  limestone,  between  6600 
and  9000  ft. 

This  most  beautiful  tree  is  found  rather  locally  in  places  which  suit  it.  Pnmdift 
mentions  several  localities,  such  as :  small  patches  on  the  xlavi,  parts  of  Kulu,  limestone 
rocks  of  the  Shali  and  Tika  Hills  near  Simla,  Lokandi  and  Moila  Hills  on  limeetooe  in 
Jaunsar,  limestone  below  Earamba  Peak  in  Jaunsar,  Chinar  Peak  above  Naini  T41  on 
clay  slate,  but  near  limestone,  Garhwal,  Kumaon  and  Nepal.  It  is  also  found  in  the 
Bamsu  Valley  in  Tehri-Grarhwal  of  considerable  size.  It  reproduces  well  from  seed 
and  very  often  in  the  crevices  of  vertical  precipices,  as  at  Moila,  where  it  grows  first 
outward  and  then  straight  up  close  to  the  rock.  The  average  growth  is  slow,  aboat 
15  rings  per  inch  of  radius.  It  has  been  a  good  deal  planted  and  is  easy  to  rear, 
thoTigh  a  large  proportion  of  the  seeds  fail  to  germinate.  It  grows  well  and  fast  (No. 
0  4644  shows  2  to  3  rings  per  inch  of  radius)  even  in  the  plains  of  India,  and  may  be 
seen  in  quantity  at  Dehra  DiId,  Saharanpur,  Chikalda  in  Berar  and  even  Calcutta. 
It  often  reaches  a  large  size,  the  well-known  tree  at  the  Deota  temple  in  the  Tons 
Valley  had  recently  a  girth  of  22  ft.  and  a  height  of  154  ft.,  and  Stewart  and  Brandis 
mention  others  nearly  as  large,  or  larger,  one  even  27  ft.  in  girth. 

The  timber  is  very  durable,  even  more  so  than  deodar,  as  is  shown  by  the  reBolts  of 
biuied  sleepers  of  the  wood  at  Dehra  Dun  (Ind.  For.  xix.  207).  These  pieces  were  put 
down  in  1881  and  taken  out  in  1892, 11  years  later,  and  the  Cypress  wood  was  found 
to  have  resisted  the  best  of  all.  It  has  been  found  very  good  for  sleepers,  but  is  not 
procurable  in  sufficient  abundance  to  be  much  used.  The  average  weight  is  about 
38  lbs.  per  cubic  foot.  It  is  good  for  building,  equally  with  deodar,  and  is  frequently 
employed  for  temples  in  the  Himalaya,  as  well  as  for  images  and  poles  to  cany  the 
sacred  arks.  The  wood  also  is  burnt  as  incense.  It  gives  very  little  ash.  Dr.  Warth's 
experiments  gave  only  0*1  per  cent,  ash  in  steam-dry  wood,  the  ash  chiefly  consisting 
of  carbonate  of  lime  and  phosphates  of  iron  and  lime. 

Young  plants  are  often  seen  affected  by  a  fungus,  Gymnosporangium  Cunning^ 
hamianum,  BarcL,  which  occurs  as  a  yellow  gelatinous  mass.  The  alternate  generation 
is  on  leaves  of  Fyrus  Fashia  (**  Ind.  For."  xxv.  435).  n^ 

H  30.    Tika,  Simla,  8000  it 34 

U61.    Kandru,  Simla,  8000  U ^ 


II 


I 
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lbs. 

H    771.    Belj,  near  Bassd,  Chamba,  7000  ft.  (Pengelly)        .        .        .36 

H    613.    Kulu,  7000  ft.  (Peogelly) 44 

0  4644.    Forest  School  Garden,  Dehra  Ddn  (Gamble)  .        .        .        .34 
Nordlinger's  Sections,  vol.  10  (Tab.  XVI.  1). 

W  4339,  from  a  planted  tree  in  the  Botanic  Garden,  Ootacamund,  called  C,  cash' 
miriana,  31  lbs.  per  cubic  foot,  may  be  this  species.    The  wood  is  white. 

2.  C.  sempePVirens,  Linn. ;  Fl.  Br.  Ind.  V.  645 ;  Brandis  For.  Fl.  633  ;  Roxb.  Fl. 
Ind.  iii.  663.    The  Cypress.     Cypres,  Fr. ;  Cipresso,  Ital.    Vem.  Sara,  Saras,  Hind. 

A  tall  evergreen  tree.  Bark  thin,  light  brown,  fibrous,  peeling  off 
in  thin  strips.  Wood  light  brown,  m^erately  hard  to  hard,  close- 
and  eveu-grained.  AnmuU  rings  usually  distinctly  marked  by  a  firm 
line,  sometimes  indistinct  in  specimens  grown  in  equable  climates 
(e.g,  spec,  from  Ceylon).  MedvUary  rays  tine,  brown,  very  numerous. 
Resin-cells  not  common. 

Indigenous  in  Persia,  Syria,  and  Asia  Minor ;  cultivated  in  Northern  India  and 
elsewhere  both  in  the  ordinary  and  fastigiate  varieties. 

The  fastigiate  variety  is  the  most  common  in  gardens.  In  India  it  reaches  some- 
times 6  to  7  and  even  9  ft.  in  girth  and  a  height  of  70  to  100  ft.  (Brandis). 

lbs 

0  3267.    Saharanpur  Bot.  Garden  (Duthie) 37 

4940.    Ceylon  (Alexander) 30 

Nordlinger's  Sections,  vol.  4. 

8.  C.  fUnebris,  Endl. ;  Fl.  Br.  Ind.  v.  646 ;  Brandis  For.  Fl.  634 ;  Gamble  Darj. 
List  82.  The  "  Funereal  Cypress  "  or  "  Weeping  Cypress."  Vem.  Chandang,  tcken" 
den,  Bhutia ;  Tsandan,  Lepcha. 

An  evergreen  tree  with  pendulous  branches.  Bark  brown,  fibrous. 
Wood  moderately  hard,  close-  and  even-grained,  light  yellow,  with 
watermark-like  concentric  bands  of  darker  or  lighter  tissue,  caused 
by  a  change  in  size  of  wood-cells.  Annual  rings  none,  or  only  found 
in  young  trees.  Medullary  rays  very  fine,  very  numerous  and  close. 
Resin-cells  none  or  very  few.     Resin-duets  occasional. 

Indigenous  in  China.  Cultivated  in  the  Eastern  Himalaya,  in  Nepal,  Sikkim  and 
Bhutan  at  4-8000  ft.,  chiefly  near  temples  and  monasteries. 

A  fine  species,  not  difficult  to  grow.    It  is  one  of  the  trees  planted  at  the  Dhobi- 

jhora  Plantation  near  Kurseong  (where  trees  planted  in  1866  had  in  1899  a  girth  of 

over  4  ft.),  and  there  are  several  specimens  about  Darjeeling.    A  fine  one  may  be  seen 

at  the  Tasingthong  monastery  in  British  Bhutan. 

lbs. 

E  972.    Darjeeling  Hills,  about  5500  ft.  (Schlich)  ....    34 

Nordlinger's  Sections,  vol.  10. 

3.  JUNIPERUS,  Linn. 

A  large  genus  of  about  25  species,  four  of  which  are  found  in  India,  in  the  Himalaya 
and  the  mountains  down  to  Btduchistan.  One  of  these  is  J,  communis,  Linn.,  which 
extends  to  Europe.  Among  non-Indian  Junipers,  the  most  important  are  J.  virginiana, 
Linn.,  of  the  Atlantic  coast  of  North  America,  and  J,  hermudtana,  Linn.,  of  the 
Bermudas,  West  Indies  and  Florida,  which  are  the  trees  whose  woods  are  the  most 
used  for  making  pencils  (Pencil  Cedar  or  Bed  Cedar). 

Wood  homogeneous,  fragrant,  close-  and  even-grained,  soft  to 
moderately  hard:  sap  wood  white;  heartwood  red.  Annual  rings 
well  marked  by  a  prominent,  distinct  line.  Medullary  rays  very  fine 
to  fine,  extremely  numerous  and  regular.  No  resin-ducts,  but  resin- 
cells  in  concentric  lines  in  some  species. 

1.  J.  commuilis,  Linn.;  FL  Br.  Ind.  v.  646-,  BtandiaYoT.YV^^^.  ^V^^voLv^^- 
Genevrier,  Fr.;    Wachholder,  Germ.;    Ginejpro,  lla\.     Nem.  NucK,  -gama^  ■^^Uvta, 
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hentJuif  hetar^  Kashmir,  Cbamba  and  Eula ;  Lang  sMr^  pama^  thdt^  lewar^  Ennawar ; 
Chuni,  shupa,  Piti ;  Sbama^  Lahoul ;  Chichia,  Eumaon ;  Chache,  pates,  Byins. 

A  large  evergreen  shrub.  Bark  thin,  reddish-brown,  fibrous. 
Wood  white ;  heartwood  yellowish  or  pale  red,  fragrant,  moderately 
hard.  Annual  rings  marked  by  a  distinct  line.  MeduUa/ry  rays 
very  fine  to  fine,  close,  numerous  and  regular. 

West  Himalaya,  eastwards  to  Kumaon,  at  5500-14,000  ft.;  westwards  thioagh 
Western  Asia  and  Europe. 

In  the  Himalaya  the  common  Juniper  rarely  attains  more  than  6  to  7  ft.  in  height, 
often  with  a  disproportionately  thick  stem,  18  to  24  in.  in  girth.  Growth  extremely 
slow,  the  specimens  show :  one  35,  the  other  60  rings  per  inch  of  radius.  Weight, 
according  to  Mathieu,  Fl.  For.  p.  515,  84  lbs. ;  the  specimen  gives  33  lbs.  per  cubic 
foot.  The  wood  is  used  for  fuel,  and,  as  well  as  the  leaves  and  twigs,  is  burnt  as 
incense  (dhup).  The  fruit  is  sweet,  aromatic  and  resinous ;  it  is  sold  in.  the  bazars  of 
North  India  as  a  medicine  (abhul,  huber\  and  is  administered  in  decoctions  as  a 
stimulant  and  diuretic.    In  Europe  the  berries  are  used  to  flavour  gin. 

lbs. 
H  137.  Lahoul,  about  10,000  ft.  (Rev.  Mr.  Heyde)  ....  33 
H  907.    Upper  Chenab       „         (Baden-Powell)  ....    — 

Nordlinger's  Sections,  vol.  1. 

2.  J.  pseudo-sabina,  Fisch.  and  Mey. ;  Fl.  Br.  Ind.  v.  646.  J.  WaUiehiana, 
Hook.  f.  and  Th. ;  Brandis  For.  Fl.  537.  The  Black  Juniper.  Vem.  BhU,  Hind. ; 
Poll,  Tibet ;  ShirMn,  By^ns ;  Tchokpo,  Bhutia. 

An  evergreen  shrub  or  tree.     Bark  brown,  smooth,  exfoliating  in 

large  flakes.     Wood  that  of  the  genus. 

Himalaya,  from  the  Indus  to  Bhutan,  at  9-15,000  ft. 

This  species  is  merely  a  bush  in  the  West  Himalaya,  but  a  tree,  sometimes  60  ft. 
high,  in  Sikkim  (see  picture  in  Hook.  Him.  Joum.  ii.  55). 

H  129.    Rotang  Pass,  Lahoul,  12,000  ft.  (Rev.  Mr.  Heyde). 

3.  J.  recUFVa,  Ham. ;  Fl.  Br.  Ind.  v.  647  ;  Brandis  For.  Fl.  536  ;  Gamble  Daij. 
List  82.  The  Weeping  Blue  Juniper.  Vem.  Wetyar,  hettar,  chuch,  thelu,  tdu,  toiti, 
phulUf  Ph. ;  Bettir,  hhedd/ray  hendhara,  hiddganj,  thelu,  phulu,  jhora,  guggal,  hU,  uru, 
agdnt,  N.-W.  P. ;  Tupi,  aru,  tiguru,  Nep. ;  Fdma,  Tibet ;  Deschii,  Sikkim ;  Ch<Mu, 
resuk,  deau,  sukpo,  Lepcna. 

An  evergreen  tree  or  straggling  shrub.  Bark  brown,  thin,  peeling 
off*  in  long  hbrous  strips.  Wood  moderately  hard,  very  fragrant :  sap- 
wood  white ;  heartwood  light  red.  Annmil  rings  marked  by  a  pro- 
minent line.  Medullary  rays  numerous,  fine  and  very  fine,  rather 
short. 

Inner  Himalaya  at  7500-15,000  ft.,  extending  westwards  to  Afghanistan,  eastwards 
to  Bhutan. 

In  Sikkim  and  Bhutan,  this  is  a  rather  large  graceful  tree,  and  good  specimens  may 
be  found  on  Sandukpho  in  the  Darjeeling  District,  though  it  is  still  more  common  in 
Sikkim,  and  grows  to  30  ft.  high  (picture  in  Hook.  Him.  Journ.  ii.  28).  In  the  North- 
West  it  is  a  prostrate  or  straggling  bush  (var.  squamaia,  Parlat.),  which  I  have  found 
on  the  northern  slopes  of  Chansil  in  Bashahr  at  12,000  ft.  The  growth  is  slow,  about 
22  rings  per  inch  for  Sikkim  wood  and  nearly  twice  as  many  for  North-West  wood. 
The  wooa  is  very  good,  quite  equal  to  the  best  pencil-cedar ;  but  it  is  not  used,  except 
to  burn  as  incense  in  the  Buddhist  temples.    The  foliage  is  of  a  glaucous  blue  colour. 

Ibfl. 

H     144.    Lahoul  (Rev.  Mr.  Heyde) 47 

H  4573.  Chamdhdr  Thach,  Chansil,  Bashahr,  12,000  ft.  (Gamble)        .  35 

E     374.  Sandukpho,  Darjeeling,  12,000  ft.  (Johnston)         ...  38 

E  2438.  „                „               „           (Gamble)   ....  42 

4.  J.  maeropoda,  Boi88. ;  EV.  lit.  ind. '^.647.  J.exceUa,  Brandis  For.  Fl.  538, 
t  68.  The  Himalayan  PencVY  Cedax.  Nem.  ApTpuri,  ^^\iOccisXaai.\  0\i>UU,  Pathan; 
C^aiat,  Jhelum  ;  Shiikpa^  shur,  shurgn^lcwar^^VwiaJo  wi$^^>a5(N&v,  IAw.^^xtvn  ^cto- 
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biiia,  shurguy  shukpa,  Tibet ;  Dhupf  paddm^  padmak,  surgi,  N.-W.  P. ;  Dhupi,  dhiipri 
chandan,  shukpa^  Nepal. 

A  moderate-sized  evergreen  tree.  Bark  thin,  reddish-brown, 
fibrous,  peeling  off  in  thin  longitudinal  flakes.  Wood  moderately  hard, 
fragrant :  sapwood  yellowish ;  heartwood  red,  often  with  a  purplish 
tinge.  AnnvxiL  rings  distinct,  in  a  well-marked  line.  Medvllary 
rays  obscure,  extremely  fine  and  fine,  the  latter  short. 

Inner  dry  ranges  of  the  Himalaya,  extending  east  to  Nepal  and  westwards  to 
Afghanistan,  at  5-14,000  ft. ;  Baluchistan. 

This  is  the  chief  Indian  juniper,  but  \\»  forest  importance  is  greatest  in  Beluchistan. 
Aitchison  says  it  forms  fully  half  of  the  forests  at  9000  ft.  in  the  Haridb  District. 
It  forms  pure  forests  at  Ziarat,  and  in  the  Pil  and  Zarghun  ranges.  Lace  says  of  it, 
in  Joum.  Linn.  Soc.  xxviii.  307  :  "  The  best  forests  are  situated  some  60  miles  east  of 
'  Quetta,  in  the  neighbourhood  of  Ziarat  and  extending  over  more  than  200  square 
'  miles  of  country.  It  usually  exists  in  open  forest.  Trees  with  clean  boles  are  very 
'  rare,  and  they  are  generally  branched  from  the  base ;  the  lowest  branches  being  often 

*  buried  in  leaf  detritus  near  the  trunk,  and  their  extreme  ends  taking  an  upward 
'  turn,  give  them  the  appearance  of  young  trees  surrounding  the  old  one.    The  growth 

*  of  the  juniper  is  very  slow,  yet  it  attains  20  ft.  in  girth  and  occasionally  70  ft.  in 

*  height.    Although  it  reproduces  itself  from  seed,  very  few  of  the  seedlings  survive. 

*  The  wood  is  light,  has  little  strength,  and  burns  quickly ;  it  is  employed  extensively 
'  in  building,  principally  for  rafters,  but  even  more  for  fueL  The  bark  is  of  immense 
'  thickness  at  the  base  of  old  trees,  and  is  taken  off  in  long  pliant  strips  by  the 
'  Patbans,  who  use  it  for  roofing  their  huts.    A  kind  of  liquid  called  '  Doshah '  is 

*  prepared  from  the  fruit,  and  the  fruit  is  also  employed  in  curing  skins.'*  Its  chief 
companions  are  Pistacia  mutica^  var.  cahtUica,  Fraxinus  xanthoxyhides  and  Prunus 
eburnea.  The  following  accoimt  of  the  reproduction  by  A.  M.  Reuther,  given  in  his 
Forest  Report  of  Baluchistan  for  1894-95,  is  interesting : — 

"  Extended  examination  of  the  forests  has  shown  that  a  fairly  plentiful  advance 
'  growth  of  juniper  exists  in  most  places  where  gaps  in  the  cover  have  occurred  through 
'  felling  or  burning  of  single  trees  or  small  groups.  This  is  especially  noticeable  in  the 
'  immediate  vicinity  of  the  very  numerous  dead  juniper  trees,  killed  by  fire,  which  are 
'  so  conspicuous  a  feature  on  every  hillside  within  the  old-established  forest  pasture- 
<  grounds,  and  which  afford  clear  evidence  of  the  widespread  injury  to  the  forest  growth 
'  caused  by  the  practice  (now  happily  almost  extinct)  of  setting  fire  to  standing  trees 

*  for  the  purpose  of  protecting  flocks  at  night  against  beasts  of  prey.    These  dead  trees 

*  are  almost  everywhere  surrounded  by  young  junipers  of  sizes  varying  from  a  few 

*  inches  to  several  feet  in  height,  growing  vigorously  without  much  shelter.  The  prin- 
'  cipal  agent  in  dissemination  of  the  seed  in  such  situations  appears  to  be  a  bird  named 

*  by  the  Pathans  *  Obisht-khwarak  *  Quniper-eater),  which  feeds  largely  on  the  seed 

*  of  the  juniper  when  ripe.  The  condition  of  the  juniper  forest  leaves  no  room  for 
'doubt  that  with  proper  protection  their  reproduction,  though  extremely  slow,  is  quite 

*  safe  and  certain,  and  the  fears  entertained  in  this  respect  in  the  early  years  of  forest 

*  conservancy  in  Baluchistan  were  groundless." 

Of  the  tree  in  its  Himalayan  habitat,  Brandis  gives  much  information.  He  says  it 
is  generally  gregarious  on  rocky  slopes;  that  it  does  not  generally  reach  a  height 
greater  than  50  ft.,  but  that  the  girth  is  often  considerable,  6  to  7  ft.  being  not  un- 
common, while  exceptionally  20  ft.  or  more  are  reached.  One  tree  in  Lahoul  had 
33^  ft.  The  rate  of  growth  is  very  slow  indeed.  The  wood  is  used  in  Lahoul  for  the 
wall-plates  and  beams  of  houses,  alternating  with  stone ;  in  Kunawar,  temples  are  built 
of  it,  and  it  is  made  into  drinking-cups  and  walking-sticks,  and  burnt  as  incense.  At 
Leh  it  is  (chiefly  the  driftwood  of  the  Zanskar  river)  used  for  fuel,  and  it  is  sometimes 
made  into  charcoal.  Aitchison  says  that  in  the  Kuram  Valley  strips  of  the  bark  are 
used  as  pads  for  carrying  water-jars.  It  can  be  easily  planted,  and  has  been  grown 
even  in  the  plains  of  India  at  Saharanpur.  i\^ 

H    163.  Hazara,  7000  ft 32 

H    772.  Barmdr,  Ravi,  7000  ft.  (W.  PengeUy) 34 

H    906.    Upper  Chenab  Valley,  8000  ft.  (Baden-Powell)       .        .        .    — 
H    139.    Lahoul,  about  8000  ft.  (Rev.  Mr.  Heyde)        .        .        .        ,    '^ 

H    608.         „         „         „        (W.  PengeUy^ *^^^ 

.  P  4462.  Baluchiatan  (Lace) ^^ 
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Tribe  II.    TAXODIBJ!. 

Besides  the  genera  described,  this  Tribe  contains  the  important  genus  Sequoia^  in 
which  come  the  two  giant  trees  of  California.  S.  sempervirens,  EndL  is  the  '*  Redwood,'* 
which  sometimes  reaches  a  height  of  300  ft.  and  a  girth  of  66  ft. ;  and  jSL  giganUa, 
Torrey  is  the  *'  Wellingtonia  "  or  "  Mammoth  tree,"  which  attains  350  ft.  in  height  and 
110  ft.  in  girth.  The  timber  of  the  former  is  good,  but  that  of  the  latter  is  rather  poor. 
They  are  both  much  planted  in  Europe,  but  are  not  yet  in  cultivation  in  India,  except 
perhaps  as  isolated  specimens  in  hill  Botanic  Gardens.  Taxodium  distichum.  Rich,  is 
the  "  Swamp  Cypress  "  of  the  Southern  United  States  of  America,  a  deciduoos-leaYed 
tree  often  planted  in  Europe. 

4.  CRYPTOMERIA,  Don. 

1.  C.  Japonica,  Don ;  Gamble  Darj.  List  83. 

A  very  large  evergreen  tree.  Bark  brown,  fibrous,  peeling  off  in 
narrow  strips.  Wood  soft,  fragrant :  sap  wood  white ;  heartwood  reddish- 
brown,  often  almost  black  in  old  Japanese  trees.  Anmbol  nrings 
marked  by  broad,  very  prominent  lines.  Medullary  rays,  several 
very  fine,  and  then  a  broader  fine  ray,  very  numerous,  reguLar. 

Indigenous  in  Japan :  cultivated  in  India,  especially  in  the  Darjeeling  District,  at 
4-7000  ft. 

The  seeds  of  the  Cryptomeria  were  first  brought  to  India  by  Mr.  Fortune  in  1844. 
The  trees  about  the  station  of  Darjeeling  are  probably  the  oldest,  but  at  that  elevation, 
7000  ft.,  they  do  not  grow  so  quickly  or  thrive  so  well  as  lower  down  at  4-6000  ft. 
The  first  attempt  to  grow  them  in  plantation  was  probably  that  made  about  1866  at 
Dhobijhora  near  Karseong,  where  in  1899  the  trees  had  a  girth  of  43  in.  They  are 
now  largely  grown,  and  especially  through  the  energy  of  Sir  G.  King  and  Mr.  J.  A. 
Grammie,  at  the  Gbvemment  Cinchona  Plantations  of  Sureil,  where  they  thrive 
admirably.  The  growth  is  very  fast,  and  seeds  are  produced  in  abundance.  The  wood 
makes  excellent  tea-boxes,  and  is  good  as  a  substitute  for  deal. 

lbs. 

E    697.    Rungbee,  Darjeelmg,  5500  ft.  (King) 21 

E  3615,  3679.    Rangirtim,  Darjeeling  (Gamble) — 

Nordlinger's  Sections,  vol.  10. 

6.  CEPHALOTAXUS,  Sieb.  and  Zucc. 

1.  C.  Mannii,  Hook.  f. ;  Fl.  Br.  Ind.  v.  647. 

A  small  tree.  Bark  light  brown,  thin,  peeling  off  in  small  flakes. 
Wood  very  light  brown,  soft,  even-grained.  Annual  rings  faintlj 
marked  by  a  dark  band.     Medullary  rays  fine,  long,  numerous. 

Ehasia  Hills  at  5000  ft. ;  hills  of  Upper  Burma. 

lbs. 
B  4431.     Upper  Burma  (J.  W.  Oliver) 36 

2,  C.  Grifflthii,  Hook.  f. ;  Fl.  Br.  Ind.  v.  648.    Vem.  Tinyu,  Burm. 

A  small  tree.  Bark  dark  brown,  very  thin,  peeling  off  in  large 
papery  flakes.  Wood  very  light  brown,  moderately  hard,  even- 
grained.  Annual  rings  marked  by  a  dark  autumn  line.  MedvJlaxy 
rays  very  fine,  numerous. 

Mishmi  Hills  at  6000  ft. ;  Manipur ;  hills  of  Upper  Burma. 

B  4430.    Bemardmyo,  Upper  Burma,  5500  ft.  (J.  W.  Oliver). 

Tribe  III.    TAXBJl. 

Ginkgo  biloba,  L.  {Salisburia  adiaut^/oT^a,^lx:l^),^iJclft  ^''^<Ki.^^«&Li»x  tsee"  of  China 
and  Japan,  is  a  large  decivluoua  tte^  oi  ^i«i.(i^l\ii  lo\\«^^  «ft^^>i«si^  ^^«^N»^ 
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Indian  gardens.    The  wood  is  yellowish-wliite,  moderately  hard,  with  faintly  marked 
anniuil  rings  and  many  rather  indistinct  fine  mediUlary  rays. 

(0  4499.    Saharanpur  Bot.  Garden  and  Nordlinger's  Sections,  vol.  1.) 

6.  TAXUS,  Toumef. 

1.  T.  baccata,  Linn. ;  Fl.  Br.  Ind.  v.  648 ;  Brandis  For.  Fl.  639 ;  Gamble  Darj. 
List  82.  The  Yew.  If,  Fr. ;  J£ibe,.  Germ. ;  Tasso,  Ital.  Vem.  Sardpy  hadar^  Afg. ; 
Birmh  harmi,  harma,  harini^  tung^  thunu,  sungaly  pilstiilf  chogu,  cJiatung,  Kashmir, 
Chamba ;  Choga,  Pangi ;  Bakhal,  Beas ;  Barmi,  Shaii ;  Thtina,  Hattu ;  Yamdaly  rika- 
lingy  ekaling,  arkhariy  kaderu,  Kimawar ;  Thuner,  gelt,  galluy  liist,  N.-W.  P. ;  Nhare, 
Tibet ;  Fung-cha,  sungchaf  Ladak ;  Thtin^,  thunidra,  Jaunsar ;  Tchmray  sulah,  Nep. ; 
Tingschi,  tsa,  Bhutia ;  Cheongbu,  tunsi,  Lepcha ;  Dingsableh,  Khasia ;  Tinyu^  Burm. 

A  large  evergreen  tree.  Bark  thin,  purplish-grey,  peeling  off  in 
longitudinal  flakes.  Wood  hard,  close-  and  even-grained,  smooth: 
sapwood  white;  heartwood  orange-red,  light  red  or  white.  Annual 
rings  marked  by  a  conspicuous  line.  MedvMary  rays  fine  and  ex- 
tremely fine,  very  numerous,  regular  and  long. 

Himalaya  at  6-11,000  ft.,  extending  westwards  to  Afghanistan  and  eastwards  to 
Bhutan ;  Gh&ro  and  Khasia  Hills  at  5000  ft. ;  Upper  Burma,  in  the  Ruby  Mines  Hills 
at  5-6000  ft.     Extends  to  most  temperate  regions  of  the  Northern  Hemisphere. 

The  Yew  is  a  conspicuous  tree  in  the  Himalayan  forests,  usually  in  shady  places 
under  other  trees.  In  the  West  Himalaya  it  is  most  usually  found  with  the  Karshu 
oak  and  the  silver  fir;  sometimes,  but  more  rarely,  with  spruce,  deodar  and  Moru 
oak.  In  the  Sikkim  Himalaya  it  accompanies  silver  fir,  nemlock  spruce,  rhodo- 
dendrons and  Quercw  pachyphylla,  I  have  not  often  seen  it  at  a  lower  level  than 
8000  ft.,  but  Brandis  says  that  in  Gtirhwal  and  Eumaon  it  is  most  common  at 
6-8500  ft.  Sound  trees  are  scarce,  but  I  have  seen  some  very  fine  specimens  in  the 
Darjeeliug  Hills ;  and  a  very  large  one,  cut  at  the  time  of  the  visit  of  Sir  R.  Temple, 
Lieut.-Govemor,  to  Sandukpho,  in  or  about  1876,  was  quite  sound.  Its  measurements 
have  unfortunately  been  lost,  but  I  once  measured  two  trees,  one  20  ft.  in  girth  with  a 
broken  top,  the  other  16  ft.  in  girth  with  a  cylindrical  bole  of  30  ft.  ("Ind.  For."  i.  97). 
In  the  West  Himalaya  "  Madden  records  a  tree  at  Gangiitri  100  ft.  high  and  15  ft. 
'  in  girth ;  in  the  Punjab  Himalaya  the  common  size  is  5  to  6  ft.  in  girth,  in  Hazara 
^  8  to  9  ft.  is  not  uncommon  **  (Brandis).  In  Europe  it  is  often  much  larger,  and  Mathieu 
and  Fliche  mention  two  trees  in  England,  one  45  ft.  in  girth  and  1419  years  old, 
another  2096  years  old.  Nisbet  (Br.  For.  Trees)  says  that  in  Central  Europe  there 
are  several  which  are  2-3000  years  old. 

The  growth  is  very  slow ;  the  specimens  examined  varied  from  12  rings  (H  56, 116) 
to  44  rings  (H  773),  while  E  382  showed  55  rings  per  inch  of  radius.  Brandis  gives 
20  to  32  rings,  and  this  perhaps  is  the  average.  Round  No.  H  4772  had  a  mean 
diameter  of  5|  in.  for  83  rings,  or  29  rings  per  inch. 

Weight,  according  to  Brandis,  46  to  59  lbs.  per  cubic  foot ;  Mathieu  Fl.  For.  p.  511,  * 
gives  42  to  55  lbs.,  the  average  of  specimens  quoted  below  gives  44  lbs.  The  wood  is 
used  for  bows,  carrying  poles  and  Dative  furniture,  and  if  more  common  would  probably 
be  more  extensively  used,  as  it  is  very  strong  and  elastic,  and  works  and  polishes 
beautifully.  It  requires  long  seasoning,  however,  for  if  used  at  all  green  it  is  liable 
to  warp.  In  some  parts  of  the  Himcdaya  and  the  Khasia  Hills  it  is  held  in  great 
veneration  and  called  Deodar  (God's  tree).  The  wood  is  burnt  as  incense,  the  branches 
are  carried  in  religious  processions  in  Eumaon,  and  in  Nepal  the  twigs  are  used  to 
decorate  houses  at  religious  festivals.  In  Bashahr  and  Tehri  the  sheep-graziers  make 
small  baskets  of  it  for  feeding  sheep.  The  bark  is  used  in  Kunawar  as  a  substitute  for, 
or  mixed  with,  tea ;  the  berries  are  eaten  and  the  leaves  are  exported  to  the  plains  and 
used  as  a  medicine.  In  Europe  they  are  considered  poisonous,  but  are  not  always  bo, 
as  goats,  rabbits  and  sheep  are  said  to  eat  them  with  impunity  (mostly  after  Brandis). 

The  young  plant  requires  shelter  and  thrives  in  deep  shade ;  it  consequently  will 
not  reproduce  where  the  forest  has  been  cleared.     It  fiowers  in  spring,  the  young 
leaves  appear  almost  immediately  after,  and  the  fruit  ripens  in  autimm.    It  may  be 
hoped  that  in  the  working  of  the  Himalayan  Forests  such  an  intere&dxi%  \xft^^^r^\3^ 
protected,  both  from  being  cut  in  the  regular  coTipea,  wA  Icoai  \5«5fli%  Xsw^^^  ^^w 
otherwise  damaged  by  viJiagers.    The  bark  is  so  ibm  XYiaX,  ^t^  vlwi^SL  ^x^Jt^^  ^^^ 
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immediately  fatal,  but  luckily  fires  are  rare  in  the  rather  moist  localities  which  the 
Tew  frequents. 


H    161.  Hazara,  8000  ft 

H    921.  „  „      (Baden-Powell)      . 

H    895.  Murree         „  „  .      •        . 

H    116.  Jagatru,  Kulu,  8000  ft.  (Col.  Stenhouse) 

H    773.  Chanota,  Ravi,  7600  ft.  (W.  Pengelly)    . 

H      18.  Matiyana,  Simla,  9000  ft.        .        .        . 

H      56.  Hattii,  Simla,  9500  ft 

H2865.  „         „  „      (Gamble)      . 

H    422.  Mohna  Block,  Deoban,  8000  ft.  (Bagshawe) 

H  4772.  Balcha,  Tehri-Garhwal,  9000  ft.  (Gamble) 

E    382.  Tonglo,  Darjeeling,  9000  ft.  (Johnston)  . 

E  3671.  Rimitti  Spur,  Darjeeline,  9000  ft.  (Gamble) 

E    796.  Ebasia  Hills,  5000  ft.  (G.  Mann)     . 
Nordlinger's  Sections,  vol.  1. 


41 
43 
40 
41 
43 
46 
60 
47 
43 
62 
46 

46 


7.  DACRYDIUM,  Soland.  D.  elatum.  Wall. ;  Fl.  Br.  Ind.  v.  648 ;  Kurz  For.  FL 
ii.  499  (Juniperus  elata,  Roxb.  Fl.  Ind.  iil.  838),  is  a  large  evergreen  tree  of  the  Malay 
Peninsula,  said  by  Kurz  to  occur  in  Burma,  probably  in  Tenasserim. 


Tribe  IY.    PODOCABPBJ!. 
8.  PODOCARPUS,  L'H^r. 

Three  species.  P.  cupreasina,  Br. ;  Fl.  Br.  Ind.  v.  660.  Vem.  7\impyUf  E^achio, 
is  a  lofty  tree  found  at  Bhamo  by  Griffith  and  by  H.  N.  Thompson  on  the  low  hUls 
bordering  the  Hukong  Valley  in  Upper  Burma.  It  extends  to  the  Malay  Peninsula 
and  the  islands,  and  in  Java  is  called  *'  Ghomoro^  and  grows  to  a  very  large  size,  often 
180  ft.  in  height,  giving  an  excellent  timber. 

P.  dongata^  L*H6r.,  is  a  common  and  important  tree  of  the  Cape  of  GKxxl  Hope, 
known  as  **  Outeniqua  Yellow-wood." 

1.  P.  latlfolla,  Wall. ;  Fl.  Br.  Ind.  v.  649 ;  Bedd.  Fl.  Sylv.  t.  257.  Nageia  lati- 
folia,  Kurz  For.  Fl.  il.  500.  Vem.  Soplong^  Ehasia ;  Niramhali,  Tinnevelly ;  Karun- 
thumbi,  Kader ;  Thitmin,  Burm. 

A  large  evergreen  tree.     Wood  grey,  aromatic,  moderately  hard, 

even-grained.    Anmuil  rings  faintly  marked  or  not  marked.     Me- 

dxdlary  rays  extremely  fine,  very  numerous.  No  vertical  resinous  ducts. 

Khasia  Hills  at  3000  ft. ;  tropical  forests  of  the  hills  of  Martaban  and  Tenasserim; 
Tinnevelly  Ghdts  at  3-5000  ft. 

The  only  coniferous  tree  of  the  Indian  Peninsula. 

lbs. 

B    569.    Tonghoo,  Burma  (Ribbentrop) 33 

W4298.     Tinnevelly  (Brazier) 32 

2.  P.  neriifolla,  Don ;  Fl.  Br.  Ind.  v.  649 ;  Brandis  For.  Fl.  541 ;  Gamble  Darj. 
List  83.  Nageia  hracteata,  Kurz  For.  Fl.  ii.  500.  Vem.  Qunsi,  Nep. ;  DingsabUh, 
Khasia ;  Jinari,  Cachar ;  Thitmin,  Burm. ;   Welimaddf  And. 

A  large  evergreen  tree.  Bark  greyish-brown,  thin,  fibrous,  peeling 
oflF  in  narrow  flakes.  Wood  light  yellow  or  yellowish-grey,  homo- 
geneous, even-grained,  soft  to  moderately  hard.  Annucd  rings  dis- 
tinct though  faint.  MedvUary  rays  very  fine,  numerous.  No  reain- 
d'itcts,  but  scattered  cells  with  resin  prominent  on  a  thin  section. 

Eastern  Himalaya,  in  Nepal  and  Sikkim,  up  to  2000  ft. ;  Khasia  Hills,  Eastern 
Bengal  and  Chittagong ;  forests  of  Martaban  and  Tenasserim  in  Burma ;  Andaman 
Islands. 

The  Tbitmin,  or  "  Prince  of  Woods,"  is  justly  esteemed  in  Burma,  and  is  of  con- 
siderabJe  importance  in  the  Andamaxia.  'Bt?iXi^\^,\\i'^>wm"8»\jL\&t,1862^No.  94,  says  the 
sterna  are  not  very  regularly  shaped,  and  X\i«A.  VJCi^  Vw^  x«m^«^^  \v\si^B3t^<»NR\^*iftfL 
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length  of  bole.  The  log,  however,  sent  from  the  Andamans  for  the  Paris  Exhibition  of 
1878  was  larger  than  this  and  very  straight ;  while  the  list  of  Andaman  woods  sent  to 
the  Calcutta  International  Exhibition  of  1883-84  says  it  gives  spars  up  to  60  ft.  and 
is  plentiful. 

The  growth  is  slow,  about  15  rings  per  inch  of  radius.  Weight :  Brandis  gives 
50  lbs.,  the  Calcutta  List  42  to  45  lbs.,  Bennett  34  lbs.,  specimens  examined  39  lbs. ; 
probably  the  best  average  to  take  is  42  lbs.  Bennett  gives  P  =  588.  The  wood  is 
used  in  general  carpentry  and  is  excellent  to  work,  but  would  probably  not  resist  white 
ants ;  it  is  also  employed  for  oars,  spars,  masts  and  to  make  tea-boxes  (Calc.  Exh.  List). 
Heinig  says  it  squares  up  to  35  ft.  in  length  with  15  in.  of  siding.  It  seasons  well, 
and  does  not  warp  or  shrink.  Dr*  Mason  says,  **  It  is  used  by  carpenters  for  various 
'  purposes,  and  the  Burmese  have  a  superstition  that  the  beams  of  balances  should  be 
'  made  of  it.**  Major  Berdmore  says  that  a  peg  driven  into  a  house-post  or  boat 
averts  evil. 

lbs. 

E1277.    Cachar 38 

B    508.    Andaman  Islands  (General  Barwell,  1878)       .        .        .        .37 

B2265.  „  „      (Major  Ford,  1866) 39 

B2666.  „  „      (A.  L.  Home,  1874,  No.  80)         .        .        .41 

Nordlinger's  Sections,  vol.  6  (Tab.  XVL  2). 

„      10  (P.  bracteata,  BL). 


»  j» 


Tribe  V.    ABAITCABIE J!. 

Cunninghamta  sinensis,  Br.  is  a  large  tree  of  Southern  China,  which  can  be 
grown  in  India.  It  does  well  at  Dehra  Ddn,  and  can  easily  be  propagated  by  cuttings. 
It  has  been  much  planted  at  Hongkong. 

Agathis  loranthi/olia,  Salisb. ;  Fl.  Br.  Ind.  v.  650,  is  a  large  tree  of  the  Malay 
Peninsula  and  Islands.  It  is  much  used  for  avenues  in  Java,  and  gives  the  resin  called 
''  dammar."    A,  australis,  Salisb.  is  the  Kauri  pine  of  Now  Zealand. 

Araucaria  contains  about  10  species,  most  of  which  have  been  introduced  into  and 
cultivated  in  gardens  in  India.  A,  irnMcataf  Pavon  is  the  curious  "  Monkey-puzzle  " 
tree,  native  of  Chili,  but  common  in  English  gardens.  A*  exoeUa,  R.  Br.,  from  Norfolk 
Island,  is  much  planted  in  Calcutta,  where  also  may  be  seen  A,  Cunninghamii,  Ait., 
from  Queensland,  A.  Cookiiy  B.  Br.,  of  New  Caledonia  and  A,  Bidwilli,  Hook.,  the 
"  Bunya-Bunya  "  pine  of  North-East  Australia. 

E  3720  is  A.  Cunninghamii,  from  a  tree  blown  down  in  1881  in  the  Royal  Botanic 
Garden,  Calcutta.  The  wood  is  soft,  light  yellow  and  the  TnedtUlary  rays  fine, 
prominent,  but  scanty  and  irregular  (also  Nordlinger's  Sections,  vol.  8). 

E  4734  is  A,  Cookii  from  the  same  place.  Bark  rough,  with  horizontal  lines. 
Wood  grey  with  a  reddish-brown  heartwood,  soft.  Annual  rings  not  apparent. 
Medidlary  rays  moderately  broad,  not  very  numerous,  but  causing  a  marked  silver- 
grain  on  a  radial  section.    W  =  36  lbs. 

Tribe  VL    ABIBTINBJl. 

Pseudotsuga  JDottglasii,  Sab.  is  the  well-known  "  Dousjlas  fir,"  so  largely  ])lanted  of 
late  years  in  Europe.  It  is  found  in  large  forests  on  the  Pacific  coast  of  North  America 
and  gives  an  excellent  timber.  It  ought  to  do  well  in  suitable  soils  and  at  a  suitable 
elevation  in  the  Indian  hills. 

9.  PINUS,  Linn. 

Five  species  indigenous  in  India,  there  being  altogether  about  70  known.  The 
European  species  are,  many  of  them,  very  important  :— 

P.  sylvestris,  Linn,  is  the  Scotch  pine,  which  gives  the  timber  known  as  Red  Memel, 
Dantzic  fir  and  Red  Deal  of  the  Baltic.  P.  Pinaster^  Soland.  (P.  maritima,  Lamk.)  is  the 
Maritime  or  Cluster  pine  so  largely  used  in  reclothing  sandy  wastes  on  the  seashore  like 
the  "  Landes  "  of  Q^scony,  and  for  the  production  of  resin.  P.  Judepensis,  Mill,  is  the 
Aleppo  pine  found  throughout  the  Mediterranean  region,  chiefly  on  limestone.  P.  Laricio^ 
Poiret  gives  two  varieties,  called  respectively  the  tk>rsioan  pine  and  the  Austrian  pine, 
which  are  also  used  for  the  production  of  resin  and  for  replanting  barren  soils.  P.  Piuca^ 
Linn,  is  the  Stone  pine  of  Italy,  with  edible  fruits,  and  P.  Cer^a^lAXiii.  \}ci<^^''  ^^^' 
of  the  mountains  of  Central  Europe. 
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Of  the  American  pines  the  most  important  is  P.  Strobus,  Linn.,  the  White  pine 
or  Weymouth  pine,  whose  wood  is  extensively  used  in  America  and  la  exported  to 
Europe  from  the  forests  of  Canada. 

Some  of  these  are  occasionally  cultivated  in  India,  the  chief  heing  the  Cluster 
pine,  which  has  been  planted  on  the  Nil^iris  and  does  well  at  various  places  in  the 
Himalaya,  as  at  Chakrata.  It  is  well  worth  more  extensive  cultivation,  both  for  its 
timber  and  for  resin. 

Wood  generally  very  resinous,  not  homogeneous,  consisting  of 
alternate  layers  of  soft  and  often  spongy  spring  wood,  and  of  hard  and 
darker  coloured  autumn  wood ;  heartwood  distinct.  MedvUary  rays 
fairly  numerous,  rather  irregular,  fine  to  moderately  broad.  Verticil 
resin-ducta  large  and  numerous,  in  most  species  visible  on  Horizontal 
and  vertical  sections. 

1.  P.  excelsa,  Wall ;  Fl.  Br.  Ind.  v.  651 ;  Brandis  For.  Fl.  510 ;  Gamble  Daij. 
List  83.  The  Blue  pine.  Vem.  Fiuni^  Afg. ;  Nukhtar,  Kuram  ;  j9idr,Hazara;  ChU, 
nMr,  chiltuy  chitu,  chiUy  Kashmir  to  Jaunsar ;  Chflay  Garhwal ;  JToi/,  Beas*  Sutlej ; 
Limj  Chamba,  Kunawar ;  Yara,  yur,  yiro,  hairv^  katr,  Kashmir ;  Shomshing^  limshing, 
Lahoul ;  Baisalla,  lamshing,  durrasalla,  Kumaon ;  Tongschi,  Bhutan. 

A  large  evergreen  tree.  Bark  greyish-brown,  cut  into  small 
rather  regular  plates  by  shaJlow  fissures  |  in.  thick.  Wood  moderately 
hard :  sapwood  white ;  heartwood  light  red.  Anmml  rings  marked 
by  the  denser  autumn  wood  with  more  compressed  tracheids  and  much 
smaller  lumina.  Medullary  rays  fine,  numerous,  rather  irr^alar, 
causing  a  silver-grain  on  a  radial  section.  Besin-duds  scattered,  udrly 
numerous,  prominent  on  all  sections. 

Temperate  Himalaya  at  6-12,500  ft.,  extending  westward  to  Kafiristan  and 
Afghanistan ;  and  eastwards,  except  for  gaps  in  Central  and  North-West  Kumaon  and 
Sikkim,  to  Bhutan. 

The  Blue  pine  belongs  to  the  Strohus  section  of  the  pines,  with  5  to  8  needles  in  a 
cluster  and  cylindrical  soft-scaled  coues.  It  resembles  the  Weymouth  pine,  but  has 
much  longer  leaves  and  larger  cones.  It  is  found  either  gregarious  or  mixed  with 
other  trees,  such  as  the  Deodar.  At  high  levels  it  is  found  with  the  birch  and  silyer  fir, 
at  low  levels  with  the  Long-leaved  pine.  On  the  edges  of  forests,  fallow  lands  and  scrub 
lands  soon  get  covered  with  Blue  pine  seedlings  if  s^-givers  are  near,  and  these  grow 
up  into  dense  gregarious  belts.  If  any  deodar  seed-b^ers  are  also  at  hand,  deodar 
seedlings  come  up  with  the  Blue  pine,  but  are  soon  suppressed,  as  the  Blue  pine  grows 
so  much  faster.  It  is  therefore  necessary  to  make  thinnings  to  assist  the  deodar  if  it 
is  required  that  the  eventual  forest  should  be  of  deodar  or  with  a  good  proportion  of 
deodar  among  the  pine.  The  Blue  pine  reaches  a  height  of  100  to  120  and  even  150 
ft.,  with  a  girth  of  6  to  10  and  perhaps  12  ft.  It  is  a  light-lover,  and  rarely  if  ever 
comes  up  in  shade.  If  grown  in  pure  forests,  it  can  be  treated,  like  the  Soots  pioe 
in  Europe  and  the  Long-leaved  pine,  by  a  heavy  seed-felling  and  breaking  up  of 
the  soil,  to  be  followed  by  a  final  felling  when  the  seedlings  have  come  up  and  are 
strong  enough.  The  flowers  appear  in  spring  and  the  fruit  ripens  in  the  autumn  of  the 
following  year,  so  that  it  is  not  unusual  in  spring  to  see  fruit  in  three  stages  at  succeed- 
ing verticils  of  a  branch :  (i.)  the  minute  new  cones  at  the  last  joint ;  (ii.)  the  small 
green  year-old  cones  at  the  next ;  and  (iii.)  the  dry  open  cones,  which  have  shed  their 
seed  the  autumn  before  at  the  third  from  the  end.  The  male  and  female  flowers  are 
usually  on  separate  branches,  but  catkins  are  occasionally  found  bearing  both  male  and 
female  flowers. 

Blue  pine  seedlings  are  easy  to  rear  in  nursery  if  it  is  remembered  that  they  stand 
pricking  out  and  transplanting  badly.  It  is  best,  therefore,  to  put  them  in  baskets  at 
an  early  stage  and  use  the  baskets  in  planting ;  otherwise  they  must  be  ta^en  out  with 
balls  of  earth  so  as  to  avoid  disturbing  the  roots. 

The  growth  of  Blue  pine  varies,  naturally,  according  to  the  locality  in  which  it 
is  found.  In  good  soil  at  a  modeiatA  ^W«A.\o\i  \\.  ^rai^i^  ^er^  fiist,  perhaps  having  4  to 
S  rings  per  inch  of  radius.    At  \i\%\i  «\w«AA.oxift  «sA  oii  xqkSsl-^  ^scqxoA^^^  ^gs^s^iNS^i^^iill  be 


CONIFERJB  705 

6low,  perhaps  20  to  25  rings  per  inch.  The  rate  of  growth,  therefore,  and  the  rotation 
to  be  adopted  in  working,  require  to  be  ascertained  for  each  locality  under  consideration, 
but  at  a  moderately  high  elevation  in  a  good  climate  and  with  good  soil  the  rotation 
will  usually  not  be  longer  than  100  to  120  years.  It  prefers  sandy  or  clayey  soils 
rather  than  limestone. 

The  timber  given  by  the  Blue  pine  is  good,  better  than  that  of  the  Long-leaved 
pine  and  next  in  estimation  to  that  of  the  deodar.  It  is  very  largely  used  in  construction 
throughout  the  West  Himalaya,  especially  in  Kashmir  and  the  Punjab,  and  is  much 
exported  to  the  plains.  It  floats  well  and  does  not  soon  get  waterlogged.  It  gives 
good  railway  sleepers,  but  as  they  are  much  inferior  in  durability  to  those  of  the 
deodar,  they  ought  to  be  first  creosoted.  For  planking,  doors,  windows  and  furniture 
it  is  better  than  deodar,  as  it  is  not  so  brittle,  has  not  the  oil  which  in  the  deodar  so 
readily  absorbs  dirt,  and  is  free  from  the  strong  scent.  In  Kangra  and  Kulu  it  is  used 
for  tea-boxes  (L.  G.  Smith).  Resinous  wood  is  used  for  torches,  and  the  leaves  are  cut 
for  litter.  It  gives  an  excellent  resin,  less  freely  than  the  Long-leaved  pine,  but  the 
turpentine  ana  colophany  produced  are  of  slightly  better  quality.  The  tapping  is  done 
by  vertical  cuts  as  in  the  case  of  the  Long-leaved  pine.  The  trees  are  tapped,  with 
usually  two  cuts  on  opposite  sides,  for  about  3  years,  and  are  then  allowed  3  years' 
rest,  after  which  tapping  can  recommence  on  another  side,  and  so  on.  Tapping  to 
death  (gemmage  h  mort)  has  been  tried,  with  comparatively  young  trees  that  it  was 
proposed  to  kUl  for  the  sake  of  underplanted  deodar,  but  it  did  not  succeed  in  killing 
the  tree,  and  the  amount  of  resin  obtained  was  not  great.  There  is  no  reason  to 
suppose  that  moderate  tapping  injures  the  tree ;  on  the  contrary,  in  all  probability  it 
improves  the  timber. 

Dr.  Warth's  analysis  of  the  wood  ash,  of  which  he  found  only  0*14:  lb.  in  100  lbs. 
steam-dry  wood,  showed  that  the  principal  salts  were  carbonates  of  calcium  and 
magnesium  with  smaller  quantities  of  potassium  and  sodium  compounds,  phosphates  of 
iron  and  calcium  and  silica.  The  experiments  of  Messrs.  Leather  and  Collins  showed 
that  the  calorific  power  of  Blue  pine  was  96*92  against  100  for  pure  carbon ;  also  that 
in  100  lbs.  of  wood  97*10  lbs.  were  carbon  and  other  organic  matters,  2*55  per  cent, 
moisture  and  0*35  per  cent.  ash.  One  pound  of  wood  evaporated  14*56  lbs.  of  water  at 
212°  Fahr. 

The  origin  of  the  manna-like  substance  occasionally  found  on  the  leaves  of  the  Blue 
pine,  which  is  eaten  and  found  sweet  and  palatable,  has  not  yet  been  fully  determined. 
It  was  described  by  Major  Madden  as  having  been  abundant  in  the  winter  of  1844-45, 
and  Capt.  Hay  informed  him  that  it  was  due  to  a  species  of  Aphis  (cf.  B.  H.  Baden- 
Powell  in  Ini  For.  i.  55). 

The  Blue  pine  has,  so  far  as  is  known,  but  few  insect  enemies.  Dead  trees  show 
the  tunnels  of  species  of  Scolytus,  and  girdled  trees  in  Jaunsar  have  been  found  pierced, 
in  the  bark  and  outer  sapwood,  by  smsdl  beetles  of  the  genus  Folygraphus  (Stebbing, 
"  Inj.  Insects,"  p.  63). 

In  respect  to  fungoid  enemies,  also,  there  are  but  few.  The  only  one  so  far  recorded 
is  Peridermium  orientale^  Cooke  (JScidium  brevius,  Barcl.  in  Jour.  As.  Soa  Beng.  lix. 
ii.  102),  which  occurs  as  little  orange-coloured  sacs  of  spores  on  the  needles  of  the  trees, 
but  does  really  very  little  harm,  except  in  the  condition  called  var.  corticola,  when  it 
kills  off  the  branches  (see  "Ind.  For."  xxv.  435).  A  worse  enemy  is  the  minute 
Loranthoid  parasite  Arceuthohium  minutissimum,  Hook.  f.  in  Fl.  Br.  Ind.  v.  227,  which 
Mr.  J.  F.  Duthie  found  covering  the  stem  and  branches  of  Blue  pine  in  the  Kumaon 
Himalaya  and  doing  great  damage  (see  p.  584).  Pandit  Eeshavanand  has  also  found 
it  doing  much  harm  in  the  Qanges  portion  of  Tehri-Garhwal,  but  so  far  I  have  never 
met  with  it  in  the  Jumna  Valley  region,  though  I  have  kept  a  good  look-out  for  it. 

lbs. 

H    923,  901.    Hazara,  7000  ft.  (B.  H.  Baden-Powell)    .        .        .       29  and  30 
H    140.    Lahoul,  about  10,000  ft.  (Rev.  Mr.  Heyde)     .        .        .        .26 

H    609.         „  „  „         (W.  Pengelly) 27 

H      37.    Mashobra,  Simla,  7000  ft 33 

H2871.    Nagkanda      „      8000  ft.  (Gamble) — 

H1403o    \  Y 32 

H  1403/8    I  Punjab  Hills,  J 32 

H  1404.     f  Dr.  Stewart  (1867)  ] 33 

H1407.     j  I 2.^ 

E2463.    Chumbi  Valley,  Tibet,  about  10,000  ft.  (^^Yilii^iV^     .        ,        .    ^<^ 
NordJinger'fl  SectiouB^  voL  8. 
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2.  P.  longifolia,  Roxb.  FL  Ind.  iii.  651;  Fl.  Br.  Ind.  v.  652;  Brandis  For.  Fl. 
506;  Gamble  Darj.  List  83.  Long-leaved  Pine.  Yem.  Nuhhtdr^  Afg.;  Chil^  chir, 
drab  chir,  Pb. ;  Oiilay  thansa,  Eaogra ;  Anander^  Jhelum ;  Shti,  Sutlej ;  Siral;  nrii, 
kaJhaiUj  Jaunsar;  Chir,  salla,  sapin,  holon^  hotan,  kolain,  Garhwal  and  Kumaon; 
SalOf  Doti^l ;  Dhiip,  Oudh ;  Dh{ip,  sola  dhup,  sulOf  Nep. ;  Gniet,  nyity  Lepcha;  Teadong^ 
tang,  Bhutia. 

A  large,  more  or  less  deciduous,  tree.  Barh  1  to  2  in.  thick, 
reddish-brown  outside,  dark  red  within,  cut  by  deep  fissures  into 
large  plates  of  irregular  size,  but  more  or  less  rounded,  and  on  an 
average  about  6  in.  across.  (In  the  Sikkim  tree,  the  bark  is  thinner 
and  the  plates  smaller.)  Wood  moderately  hard:  sapwood  white; 
heartwood  light  reddish-brown.  Annual  rings  very  distinct.  Me- 
dullary  rays  fine,  numerous,  rather  irregular.  Besin^ducta  large, 
numerous,  irregularly  distributed,  prominent  on  vertical  sections. 

Outer  Himalaya  and  Siwalik  Range,  also  valleys  of  principal  Himalayan  rivers,  at 
1500-7500  ft. ;  extending  west  to  Afghanistan  and  east  to  Bhutan,  but  in  the  east  it 
rarely  rises  to  over  3000  ft. 

The  long-leaved  pine  is  an  eminently  gregarious  tree  forming  pure  forests  every- 
where that  it  is  found  in  the  West  Himalaya.  Some  of  these  forests  are  of  great 
extent;  that  of  the  Tons  Valley,  the  chief  tributary  of  the  Jumna,  for  instance, 
forms  a  sheet  of  perhaps  100  square  miles,  from  the  tnouth  of  the  Bupin  down  to 
that  of  the  Pabar  and  even  further.  The  forest  is  naturally  best  on  slopes  with  a 
northern  aspect  and  where  the  soil  is  good.  There  are  also  large  forests  in  various 
parts  of  the  Punjab  and  in  Garhwal  and  Kumaon.  In  Sikkim  the  forest  is  not 
always  pure,  but  the  pine  is  much  mixed  with  Sdl  and  other  trees ;  in  fieict^  it  has 
the  appearance  of  being  slowly  driven  out.  The  tree  can  be  planted  and  will  ^irive 
in  most  places  in  the  Indian  plains,  even  in  Calcutta. 

The  long-leaved  pine  is  a  very  fine  and  stately  tree,  with  long  (9  to  10  in.)  needles 
in  clusters  of  3  and  large  woody  cones.  In  age  it  has  a  tall,  usually  somewhat  curved, 
but  often  straight  bole,  surmounted  by  a  few  large  horizontal  branches  bearing  a 
rounded  head.  The  trees  with  twisted  stems,  so  common  in  parts  of  Kumaon,  are 
useless  for  timber,  as  the  twist  may  be  found  in  the  planks  and  pieces  cut.  The  cause 
of  the  twist  is  not  fully  understood.  Ghir  reproduces  admirably  from  seed  wherever 
the  forest  is  protected  from  fire,  better,  of  course,  if  the  thick  carpet  of  grass  and  dry 
needles  is  more  or  less  removed  to  allow  the  seed  to  reach  the  ground.  But  eren  when 
that  carpet  is  left  and  there  is  ample  light,  it  is  wonderful  how  good  the  reprodaction 
is,  the  seed  managing  somehow  to  work  its  way  down.  Moderate  grazing  is  rather 
beneficial  than  otherwise.  It  is  probably  the  most  completely  light-loving,  not  only 
of  Indian  conifers,  but  of  the  principal  Indian  forest  trees.  In  treatment  it  resembles 
the  Scotch  pine,  and  the  best  method  is  to  make  a  heavy  seed-felling,  leaving  only  a 
few  well-distanced  good  seed-givers,  and  to  stir  up  the  soil  where  the  works  of  con- 
version have  not  done  this  sufficiently.  If  fire-protection  is  fully  assured — and  without 
fire-protection  proper  management  is  hopeless — a  complete  new  crop  may  be  confidently 
looked  for  within  a  very  short  time,  and  then  a  final  felling  can  clear  away  the  seed- 
giving  scattered  trees,  which  are  best  removed,  unless  small  enough  to  be  capable  of 
remaining  for  a  whole  rotation.  The  system  of  restricting  fellings  to  trees  above  a 
certain  girth,  such  as  6  ft.,  has  not  been  very  successful  in  practice,  as  it  has  in  many 
cases  led  to  poor  and  unequal  reproduction,  and  sometimes  to  none  at  all.  The  size  of 
exploitable  trees  depends  entirely  on  soil  and  climate,  and  trees  are  often  fully  mature 
and  fit  to  cut  on  poor  soil  at  a  less  girth  than  6  ft.,  so  that  it  is  a  mistake  to  leave 
them  for  another  rotation.  The  flowers  appear  in  early  spring,  producing  enormous 
quantities  of  pollen,  and  the  fruit  ripens  in  about  fifteen  months,  the  seed  being  usually 
shed  in  the  hot  season.  Good  seed-years  come  only  at  irregular  intervals,  and  the 
forester  has  therefore  to  watch  and  take  advantage  of  them  in  ground  preparation. 
The  Long-leaved  pine  is  easily  grown  in  nursery,  but  sowings  have  generally  been 
found  to  be  more  satisfactory,  and  much  cheaper  than  planting  transplants,  for  the 
tree  has  a  long  taproot,  the  treatment  of  which  in  nursery  is  difficult.  Toung  trees- 
are  very  hardy  and  will  often,  if  cut  or  burnt,  reproduce  from  the  roots  or  from  what 
is  left  of  the  stem,  almost  aa  coppice  shoots.  K  transplanting  is  necessary,  it  must  be 
doDe  in  the  winter  or  even  in  the  \io\.  wajBoii  T«X\i«  V}cai\i  m  ^Joa  t«.\ns^  for  the  tree  will 
Dot  stand  wet,  and  the  plants  w\\\  ^^  «A.  oncaM  ^\.  v>J^.'^i^\«tV>^^, 
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The  rate  of  growth  of  long-leaved  pine  varies  very  greatly  according  to  cir- 
cumstances. In  suitable  places  on  good  soil  and  in  a  forcing  climate,  it  is  very  fast, 
and  2  to  3  rings  per  inch  are  by  no  means  rare ;  in  rocky  exposed  sites,  on  the  contrary, 
it  may  be  slow,  and  15  to  20  rings  per  inch  will  be  more  nearly  the  rate.  In  W.  B. 
D'Arcy's  "  Chamba  Working  Plan,"  the  average  of  a  large  number  of  trees  came  to  11 
to  12  rings  per  inch,  and  the  rotation  was  fixed  at  120  years.  In  J.  L.  Pigot's  "  Working 
Plan  *'  for  Murree  and  Kahuta,  a  faster  growth  was  found,  6§  rings  per  inch,  and  80 
years  was  adopted  as  the  exploitable  age.  For  Kulu  70  years  was  taken.  In  the 
Tons  Valley  the  rate  varies  from  4  to  12,  average  8^  rings  per  inch,  and  the  exploitable 
age  fixed  was  100  years.  In  the  forests  of  Naini  Til  and  Rainkhat  13}  and  16 
rings  per  inch  of  radius  proved  to  be  the  ascertained  average  rate  of  growth,  and  the 
exploitable  age  was  fixed  at  135  and  160  years  respectively.  In  very  good  localities 
a  rotation  of  80  years  would  probably  suffice  to  give  trees  of  6  ft.  girth  without  bark, 
in  rocky  places  it  would  have  to  be  nearly  double,  so  that  an  average  of  120  years  is 
probably  likely  to  suit  most  forests  where  there  is  considerable  variety  of  soil  and 
climate. 

The  timber  of  the  Long-leaved  pine  is  not  so  good  as  that  of  the  Blue  pine,  but  it 
is  by  no  means  bad,  and  is  in  very  considerable  demand.  In  his  *'  Hints  on  Arbori- 
culture in  the  Punjab,"  Bibbentrop  says :  '*  I  am  convinced  that  this  tree  will  yield 
'  the  greatest  net  money  return  when  once  we  begin  to  impregnate ; "  and  I  am  disposed 
to  endorse  this  and  to  express  the  opinion  that  when  the  convenient  situation  of  the 
forests,  the  easy  reproduction  of  the  tree  and  the  easy  extraction  of  the  timber  are 
taken  into  consideration,  it  ought  to  be  from  properly  creosoted  Long-leaved  pine  wood 
that  the  Indian  railways  should  be  chiefly  supplied  with  sleepers,  for  the  supply  of 
deodar  wood  is  not  sufficient  alone.  The  wood  floats  fairly  weU,  and  is  chiefly  extracted 
in  the  form  of  "  Earis  "  or  small  beams  of  section  5"  x  5  or  6"  x  4",  for  use  in  build- 
ing in  the  plains  districts  bordering  on  the  Himalaya,  llie  wood  is  used  in  building 
houses  and  boats,  for  making  tea-boxes,  shingles,  etc.  The  wood  of  the  Sikkim  trees 
is  heavier,  harder  and  stronger,  more  durable  and  of  better  general  quality  than  that 
of  the  North- West. 

Regarding  the  weight  and  transverse  strength  of  Chir  wood  the  following  experi- 
ments have  been  made : — 

Captain  Jones  at  Almora  in  1844 — 

Weight 
In  lbs.         P= 

15  experiments,  unseasoned  wood,  4'  x  2"  x  2",  gave  39        626 
5  „  seasoned  „  „  „     38         645 

Experiments  at  Roorkee  in  1858  on  Gkirhwal  wood  by  Colonel  Maclagan,  R.E. — 

Weight 
in  lbs.        P= 

3  experiments,  with  bars  22'  x  1"  x  1"    .        .  gave  37        906 

4  „  „  „    34'  x  1"  X  1"     .        .     „    27        961 
4      „           „  „    34'  X  2"  X  1"    .        .     „    27        916 

The  specimens  enumerated  below  give  an  average  of  40  lbs.  per  cubic  foot  for  north- 
west wood,  and  42  to  43  lbs.  for  Sikkim  wood,  which  is,  perhaps,  correct. 

The  Long-leaved  pine  is  the  chief  tree  tapped  for  resin,  chiefly  because  it  is  found 
in  much  larger  numbers  than  the  Blue  pine,  but  also  because  it  yields  a  larger  amount. 
The  tapping  for  resin  was  commenced,  in  a  systematic  manner,  in  Jaunsar,  but  it  has 
been  now  extended  both  to  the  Punjab  on  the  west  and  to  the  forests  of  Kumaon  on 
the  east.  In  1888-89  about  9600  trees  were  tapped  in  Jaunsar,  each  giving  about 
81  lbs.  of  resin.  The  total  yield  of  the  year  was  rather  over  1000  maunds  (1  md.  = 
80  lbs.),  and  this  produced,  at  the  Forest  School  Factory  at  Debra  Ddn,  about  900 
maunds  of  colophany  and  1740  gallons  of  turpentine,  which  sold  for  nearly  Rs.9000. 
The  profit  was  about  Rs.l  13a.  per  maund  of  crude  resin.  In  good  seasons,  a  tree 
will  generally  give  about  12  lbs.  of  resin.  The  tapping  is  done  in  two  vertical  cuts, 
one  on  each  side  of  the  tree,  and  after  3  years'  tapping,  rest  is  given  for  another  3  years, 
when  tapping  can  recommence.  The  tapping  does  not  injure  the  timber ;  it  rather 
improves  its  quality.  The  colophany  sells  chiefly  for  soap  manufacture ;  the  turpentine 
is  in  great  demand  for  various  industries,  but  chiefly  in  railway  workshops.  The 
manufacture  of  turpentine  and  colophany  is  described  in  "Ind,  ForetttAxi*  t:u«i\.  ^SSTV  ^ 
by  Babu  Birbal,  the  Ranger  in  charge  of  the  work.  TYi^  too\a  ol  ^^'^Xxw.'^  ^»5i  ^SSsk^Xj^ 
utilized  in  the  man afaoture  of  tar.  In  Jaunsar,  tar  iiaaYMeiii  a7S\ATcaX\c!^^\^  \si»ss»SaRX?ws»> 
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in  closed  masonry  kilDS.  Each  kiln  (at  Thadiar)  holds  15  maunds,  which  usually  gives 
1^  maundsi  of  tar  and  6  maunds  of  charcoal.  The  tar  is  then  hoiled  down  into  pitch 
and  exported  to  the  plains  for  sale.  The  industry  only  requires  to  be  better  known, 
to  produce  a  better  demand  than  at  present  exists.  Experiments  on  the  calorific 
power  of  the  wood,  made  by  Messrs.  Leather  and  Collins  at  Dehra  Dtin,  showed  Uiat 
the  wood  of  the  Long-leaved  pine  had  a  calorific  power  of  97*85,  that  of  pure  carbon 
being  100.  The  wood  contained  94*65  per  cent,  carbon  and  organic  matter,  4*15  per 
cent,  moisture  and  1*20  per  cent.  ash.  One  pound  of  wood  evaporated  14*78  lbs.  of 
water  at  212°  Fahr.  Dr.  Warth's  experiments  showed  that  100  lbs.  of  steam-dry  clean 
weed  gave  0*33  Lb.  of  ash,  mostly  calcium  carbonate  (0*12  lb.)  and  silica  (0*16). 

The  bark  is  sometimes  us^  in  tanning  leather,  the  skins  being  steeped  in  a 
decoction  of  it  for  3  or  4  days.  But  experiments  at  Dehra  Dun  showed  that  the 
amount  of  extract  given  was  quite  smalL  The  wood  is  not  a  good  fuel,  and  bomt  in 
a  grate  it  is  said  to  be  troublesome  in  giving  out  sparks.  It  gives,  however,  a  fiiir 
charcoal,  and  the  charcoal  of  the  leaves  mixed  with  rice-water  makes  ink. 

The  Long-leaved  pine  has  some  insect  enemies.  The  Gurculionid  beetle,  Asiycut 
lateralis,  Fabr.,  tunnels  into  the  wood  and  renders  it  unfit  for  timber,  and  various 
Scolytid  beetles  are  also  destructive.  Small  grasshoppers  of  the  genera  Caloptentu^ 
CTirotogonus,  Caianiops  and  j3Sdalu8  destroy  the  leaves  of  seedlings  in  the  nurseries  of 
the  Baldboti  Plantation,  North- Western  Provinces. 

Like  the  Blue  pine,  the  Long-leaved  pine  is  injured  by  the  fungus  FendemUum 
orieniale,  Cooke  {Mcidium  complanatum^  BarcL),  a  species  which  forms  small  orange- 
coloured  sacs  of  spores  on  the  needles  of  the  trees.  In  this  state  it  does  bat  little 
harm,  but  when  the  fungus  attacks  the  branches,  in  the  state  known  as  var.  oofHoola, 
the  damage  is  considerable  (see  "  Ind.  Forester,"  xxv.  435). 

The  forests  of  Long-leaved  pine  in  the  Western  Himalaya  have  a  great  future 
before  them  if  properly  managed,  but  the  first  essential  to  that  management  is  per- 
manent and  complete  protection  from  fire. 

Vtm, 

H    602.    Tuttul  Forest,  Kangra  (W.  Pengelly) 37 

H      13,93.    Simla,  6000  ft. 39 

H3003.    Garhwal  (Brandis,  1874) 45 

E    704.    Badamtam  Forest,  Daijeeling,  2500  ft.  (Manson)     .         .         .45 
E2435.    Great  Rangit  Valley       „         2000  ft.  (Gamble)     ...    42 

E  2436.    Daijeeling,  7000  ft.  (planted)  (Gamble) — 

Nordlinger's  Sections,  vol.  7  (Tab.  XVL  3). 

3.  P.  Khasya,  Royle ;  Fl.  Br.  Ind.  v.  652 ;  Brandis  For.  Fl.  508  ;  Kurz  For.  Fl. 
ii.  499.     Khasia  Pine.     Yem.  Dingsoy  Khasia ;  Tinyu,  Burm. ;  Taru,  Shan. 

A  large  evergreen  tree.  Bark  thick,  with  deep  cracks.  Wood 
very  resinous,  moderately  hard,  pale  brown  to  red.  Anmud  rings 
very  distinct.  Medullary  rays  fine,  numerous,  irregularly  distribute. 
Resin-ducta  moderate-sized,  numerous  in  the  outer  and  middle  belt  of 
each  annual  ring,  prominent  on  vertical  sections. 

Khasia  Hills,  hills  of  the  Lushai  country  of  Chittagong,  Shan  Hilb  and  hills  of 
Martaban  in  Burma,  at  3-7000  ft. 

The  Khasia  pine  forms  gregarious  forests,  but  is  not  of  large  size  in  the  Khasis 
Hills,  though  in  Burma  it  may  reach  100  ft.  (200  ft. !  Fl.  Br.  Ind.),  with  a  girth  of 
10  ft.  cr  more.  The  growth  is  moderately  fast;  the  specimen  examined  showed  6 
rings  per  inch  of  radius.  In  an  account  of  the  firs  of  the  Khasia  Hills  by  Gaptam 
JoDes  of  the  Quartermaster-General's  Department  in  "  Gleanings  of  Science,"  vol.  i. 
p.  202,  1829,  the  weight  determined  by  Captain  Baker,  but  with  small  bars  15"  x  0*8" 
X  0*9''  is  given  as  37  lbs.,  and  the  value  of  P  522.  The  wood  is  extenuvely  used  in 
the  Khasia  Hills  for  building  and  other  purposes.  It  is  very  rich  in  resin.  G.  Mann 
says  that  in  the  bazars  of  the  Khasia  Hills  a  very  resinous  wood  is  sold,  which  is  used 
by  the  natives  as  well  as  by  Europeans  for  kindling  fires.  It  is  produced  artificially 
by  cutting  a  hole  in  the  lower  part  of  the  trunk  and  removing  the  bark  and  a  little  of 
the  wood  from  just  above  it.  The  result  is  that  the  wood  above  the  hole  gets  saturated 
with  resin  and  is  cut  out.  This  resinous  wood  is  also  used  for  the  extraction  of  cmde 
turpentine  (**  Ind.  Forester  "  vii.  125). 

The  pine  forests  of  Burma  v^ei^  e^^Komi^  vkA  t^V^^\»i  cs^  m  1897,  and  from  these 
Reporta  it  appears  that  tbe  area  ol  'El[im«^  ^vaa  1^x«b\.  \^  IvsmY^  \A*tfl^  ^f^iaac^  Txuks, 
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the  most  extensive  areas  being  those  in  the  Shan  States  and  in  the  Chindv^ia  Valley. 
Mr.  Nisbet  found  good  forest  at  Kalaw,  and  reported  that,  though  not  tapped  for  resin, 
the  trees  were  charred  at  the  base  and  pieces  saturated  with  resin  cut  out  and  sold  la 
bundles  for  fire-kiudling.  He  mentions  that  natural  reproductioa  is  good,  the  only 
help  required  being  efficient  protection  from  fire.  Mr.  J.  Copeland  found  it  on  the 
crests  of  the  ridges  in  the  Muidalay  Division,  but  only  in  small  clumps ;  also  in  forest 
in  the  Thibaw  State.  He  found,  by  valuation  survey,  partly  in  pure  partly  in  mixed 
forest,  on  16  acres,  512  trees  under  2  ft.  girth,  584  trees  from  2  to  4  ft.  girth,  350  trees 
from  4  to  6  ft.,  and  20  trees  oybt  6  ft.  in  girth.  He  ascertained,  also,  that  at  72  years 
of  age  average  trees  reached  6  ft.  in  girth  and  a  height  of  100  ft.  The  wood  was  only 
used  as  kindling  sticks.  In  the  Southern  Sban  States,  Mr.  H.  N.  Tnompson  found  a 
considerable  area  of  forest  of  Khasia  pine,  with  many  trees  over  6  ft.  in  girth  and 
boles  reaching  20  to  30  ft.  without  branching.  The  wood  was  only  used  as  torches 
and  kindling  sticks,  and  occasionally  for  planking  in  native  monasteries  aad  rest- 
houses,  but  it  was  not  durable.  Mr.  A.  E.  Ross  found  considerable  areas  in  the 
Mongpu,  MoDgbsat  and  Monglun  States,  worked  only  for  kindling  sticka 

In  that  beautiful  work  "  Burma,"  by  Max  and  Bertha  Ferrars,  the  region  of  this 
pine  is  given  as  up  to  10,000  ft.  The  authors  say  that  the  undergrowth  of  the  pine 
forests  consists  of  Sacckarum  grass,  and  when  this  catches  fire  large  areas  of  pine  are 
destroyed. 

The  crude  turpentine  of  the  Khasia  pine  has  been  examined  in  London  by  Prof. 
Armstrong,  F.R.S.,  and  pure  turpentine  of  good  quality  distilled  from  it.  It  is  pro- 
bable  that  the  turpentine  and  colophany  yielded  are  quite  as  good  as  those  obtained 
from  the  Long-leaved  and  Blue  pines,  but  the  area  of  forest  is  too  small  to  make  the 
industry  even  one  of  much  importance  in  Assam,  and  iu  Burma  the  distance  from  the 
rivers  and  coasts  of  the  chief  forests  seems  to  preclude  its  profitable  extraction. 

lbs. 

E  797.    Khasia  Hills  (G.  Mann) 38 

4.  P.  Gerardiana,  Wall. ;  Fl.  Br.  Ind.  v.  652 ;  Brandis  For.  Fi.  508^  t.  67. 
Himalayan  Edible  Pine.  Vem.  Chilghozay  jalghoza,  Afg.;  Ghiriyprita^  mirri,  galboja, 
galgoja,  Chenab;  Kashti,  Ravi;  Ei,  rhi,  ree^  Kunawar;  Kannuchi^  honiunchi,  kanin^ 
vhi,  shangti,  W.  Tibet ;  the  seeds,  neoza. 

A  moderate-sized  evergreen  tree.  Bark  very  thin,  grey,  smooth, 
exfoliating  in  large  thin  scales,  leaving  rounded  shallow  depressions, 
cracked  only  in  very  old  trees.  Wood  hard,  very  resinous ;  heart- 
wood  yellowish-brown.  Annv/jl  rings  distinct.  MeduUary  rays 
fine,  not  numerous.  Resin-ducts  scattered,  moderately  large,  promi*- 
nent  on  vertical  sections. 

Inner  dry  and  arid  West  Himalaya,  from  the  Niti  Pass  in  Garhwal  westwards, 
found  in  isolated  areas  of  no  great  extent,  generally  between  6000  and  10,000  ft. ; 
mountains  of  North  Afghanistan  and  Eafiristan ;  Haridb  District  at  7-11,000  ft. 

The  Himalayan  edible  pine  is  gregarious  on  dry,  steep,  rocky  slopes,  on  granite  or 
clay  slate  especially,  in  the  inner  valleys  beyond  the  reach  of  the  south-west  monsoon. 
It  does  not  form  dense  forests,  but  is  common  over  large  areas.  It  reaches  a  girth 
of  6  to  7  ft.,  occasionally  12  ft,  and  a  height  of  30  to  40  ft.,  or  occasionally  more. 
Thomson  ("  W.  Himalaya  and  Tibet,"  p.  74)  says  of  it,  "  It  is  a  compact  small  tree, 
'  with  much  twisted  ascending  branches  and  a  mottled  grey  bark,  quite  smooth  from 

*  the  decortication  of  the  outer  layers." 

The  growth  is  moderate,  Stewart's  specimen  showed  13  rings  per  inch  of  radius. 
The  wocd,  according  to  Brandis,  "  is  used  for  the  hook  which  supports  the  passenger*^ 

*  seat  on  the  single-rope  swing-bridge ;  it  probably  is  tough,  but  the  tree  is  hardly  ever 
'  felled,  as  it  is  valuable  on  account  of  its  edible  seeds."  The  bark  is  made  into  baskets 
and  rough  water-buckets. 

The  seeds  are  a  staple  article  of  food  Id  Kunawar  and  other  parts  of  the  Himalaya ; 
they  are  largely  brought  into  India  from  Afghanistan.  They  are  oily,  with  a  slight 
turpentine  iiavour,  and  by  Europeans  are  generally  roasted  and  eaten  at  dessert. 

H    991.    Kunawar,  Punjab,  9000  ft '^ 

H 1405.    Cbenab  „  „  (Stewart,  Ift^l")    •        .         •        •    '^ 
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5.  P.  Merkusii,  Jungh.  and  de  Yriese ;  Fl.  Br.  Ind.  652 ;  Kurz  For.  FL  iL  499. 
Vem.  Tinyuj  Burm. 

A  large  evergreen  tree.  Bark  thick,  rough.  Wood  moderately 
hard,  very  resinous  ;  heartwood  yellowish-brown  with  dark  streaks. 
AnnvM  rings  very  distinct,  zone  of  autumn  wood  nearly  as  broad  as 
that  of  spring  wood.  MedvUary  rays  fine,  fairly  numerous,  long. 
Reain-ducta  fairly  numerous,  moderate-sized. 

Hill  forests  of  the  Shan  States,  Martaban  and  Tenasserim  at  500-3500  ft. 

This  pine  of  the  Malay  Archipelago  and  Peninsula  finds  its  northern  limit  in  the 
hills  of  Burma,  where  it  is  chiefly  found  in  the  Southern  Shan  States,  the  hill  Eng 
forests  along  the  Salween  river,  and  in  those  of  the  Thauogyeen.  Id  Suniatra,  it 
grows  to  a  height  of  100  ft.,  bat  in  Burma  it  scarcely  attains  60  ft.  in  height  and  a 
girth  of  6  ft.  H.  N.  Thompson,  however,  mentions  trees  of  larger  size  in  the  Shan  Hills, 
and  says  that  they  are  generally  found  growing  in  very  hot,  dry  forests  of  Ingyin^ 
Thitya  and  Thits^  and  occasionally  in  Engdeing.  lliis  pine  does  not,  however,  form 
pure  forests  as  does  the  Khasia  pine.  A.  £.  Ross  found  it  fairly  common  in  the 
Mougpu  State.  The  forests  are  of  quite  small  extent,  so  that  its  use  as  a  timber  and 
as  a  yielder  of  resin  and  turpentine  is  not  likely  to  be  of  importance.  Its  growth  is 
moderately  fast,  about  11  rings  per  inch  of  radius.  The  wood  is  heavy  ;  Seaton  gave 
54  lbs.,  the  specimens  examined  51  lbs.  The  wood  has  sometimes  been  brought  to 
Moulmein  in  the  form  of  mast  pieces,  but  the  difiGbulties  of  extraction  and  transport 
are  great.    Splinters  of  the  wood  are  used  as  torches,  and  the  resin  and  turpentine  are 

of  excellent  quality.    See  Prof.  Armstrong's  Keport  to  the  Imperial  Institute. 

Ibt. 

B  547.    Thaungyin,  Burma  (Col.  Seaton) 61 

Nordlinger's  Sections,  vol,  10. 

10.  CEDRUS,  Loud. 

1.  C.  Libani,  Barrel.,  var.  Deodarat  Hook.  f. ;  Fl.  Br.  Ind.  v.  653 ;  Gramble  Darj. 
List  83,  C,  Deodara,  Loudon ;  Brandis  For.  Fl.  516.  Pinus  Deodara,  Roxb.  Fl.  Ind. 
iii.  651.  Deodar.  Himalayan  Cedar.  Vern.  NakhtaVy  Imanza^  Afg. ;  Didr^  deodar^ 
dedwar^  daddr^  Hazara,  Kashmir,  Garhwal,  Kumaon ;  Paludar,  Hazara ;  Kelu^  Jbco/t, 
kilar,  kilei,  kilai-didr,  Chenab  to  Jumna ;  Kelmang,  Kunawar ;  Giam^  Tibet ;  KeUm, 
Jaunf  ar ;  ThingUy  Doti^l. 

A  very  large  evergreen  tree.  Bark  greyish-brown,  with  numerous 
rather  shallow,  vertical  fissures,  which  run  into  each  other  and  give 
a  reticulate  appearance.  Wood  moderately  hard,  strongly  scented, 
oily  :  sapwood  white ;  heartwood  light  yellowish-brown.  Anmuil 
rings  distinctly  marked  by  the  darker  autumn  wood.  Medullary 
rays  fine,  unequal  and  irregular,  fairly  numerous,  not  deep,  causing  a 
silver-grain  of  small  plates.  Resin-ducts  none,  the  oil  contained  in 
wood-cells  in  the  heartwood. 

Western  Himalaya,  extendiog  westwards  to  the  mountains  of  Afghanistan;  east- 
wards to  the  Dauli  river  in  Kumaon,  at  4-10,000  ft,  most  common  at  6-8000  ft 
Often  planted  in  hill  stations  and  their  neighbourhood,  and  in  some  plains  localities 
in  North-West  India,  as  well  as  in  Europe  and  America. 

The  Deodar,  for  which  perhaps  it  would  be  more  convenient,  for  forest  purposes,  in 
citing  the  scientific  name,  to  use  the  better-known  one  of  C,  Deodara,  is  the  principal 
timber  tree  of  the  Himalaya,  giving  the  most  important  and  valuable  of  the  timbers  of 
Northern  India.  It  is  a  gregarious  tree,  forming  fine  forests  in  the  valleys  of  the 
Punjab  and  Kashmir,  as  well  as  in  those  of  the  Tons,  Jumna  and  Bhagirathi,  ending 
up  in  the  watershed  of  the  Alaknanda.  The  forests  are  rarely  of  pure  deodar,  though 
exceptions  are  met  with  occasionally  and  usually  in  the  form  of  sacred  groves ;  but 
more  often  the  deodar  is  associated  with  the  spruce  and  blue  pine  and  the  three  oaks 
Kharshu,  Mom  and  Ban  in  tbeVr  vmo\i%  zones.  Sometimes  the  silver  fir  (^Ahie»  Pin- 
droid)  accompanies  it,  but  more  rateVj  *,  X\ift  <i^^T%«»m\\AlviWffv\ft  V^fiaJLvtios  joins  it ; 
the  yew  \b  often  found  under  it-,  a\iiat\o^  ^\c^«X\wi&  \\.  \si\?.«^^^S5ttRk^jsQ%\«6.^^ 
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pioe.  Among  other  trees  commonly  foimd  with  deodar  may  be  mentioned  the  birch 
{Betula  alnoides),  poplar  (Poptdtis  ciltata\  horse-chestnut,  elm,  hazel,  hornbeam, 
maples,  bird-cherry,  holly  (ilex  dtpyrena),  Pteris  ovaU/olia  and  rhododendron ;  while 
among  shrubs  which  are  commonly  found  in  deodar  forests  may  especially  be  noted 
species  of  Berheris,  Indigo/era,  Desmodiumj  Cotoneaster,  EuonymuSy  Salix,  especially 
S,  elegansy  Viburnum,  Lonicera,  Farrotia,  and  rose,  while  ClemcUu  montana  and  Vitis 
semicordata,  with  the  ivy,  are  frequently  met  with  climbing  over  it  and  festooning  its 
branches.  In  the  outer  ranges,  the  deodar  forests  clothe  chiefly  the  northern  and 
western  slopes  of  the  ridges,  while  in  the  more  inner  ones  to  which  the  rainfall  of 
the  south-west  monsoon  still  reaches,  they  are  found  at  all  aspects  but  less  pure. 
Beyond  the  region  of  the  south-west  monsoon,  deodar  is  still  found,  but  it  gets 
gradually  scarcer,  and  in  such  places  its  companions  may  be  Pintu  Oerardiana  and 
Quercus  Ilex, 

The  male  and  female  flowers  of  the  deodar  are  found,  as  a  rule,  on  separate  indi<^ 
viduals,  but  this  is  not  always  the  case,  and  monoecious  trees  are  often  met  with  (see 
^'  Ind.  For."  zxv.  246).  The  pollen  is  shed  at  the  end  of  the  rainy  season,  in  October, 
and  the  young  female  cones,  which  have  then  their  scales  open,  get  fertilized,  and 
their  scales  close.  During  the  winter  they  increase  but  little  in  size,  but  with  the 
advent  of  spring  growth  oecomes  fast,  and  the  cones  are  mature  in  October  and 
November,  when  they  break  up  and  discharge  their  winged  seeds.  Good  seed  years 
come  irregularly,  roughly  speaking,  about  once  in  four  or  five  years.  In  suitable 
localities,  where  the  sc^s  can  get  through  the  grass  and  weeds  and  moss  of  the  surface 
covering,  reproduction  is  very  prolific,  and  where  not  interfered  with  by  fire  or  cattle 
or  a  severe  drought,  the  young  trees  grow  fast  and  welL  On  the  edges  of  forests 
where  there  are  seed-bearers  of  both  d^dar  and  blue  pine,  the  young  growth  of  both 
comes  on  in  mixture,  but  as  the  blue  pine  grows  faster  than  the  deodar,  artificial 
assistance  is  required  to  prevent  the  deodar  being  ousted,  and  this  has  to  be  given  by 
degrees  as  they  grow  up  together.  Where,  as  often  happens,  the  deodar  is  associated 
with  white  oak  and  rhododendron,  it  is  astonishing  how  little  the  young  trees  object  to 
the  shade ;  indeed,  they  seem  to  like  it,  and  will  in  time  pierce  right  through  the 
foliage  of  their  nurses.  It  is  best,  however,  to  help  them,  and  this  is  done  usually 
by  girdling  the  oak,  etc.,  so  that  they  may  die  gradually  and  not  damage  the  deodar, 
as  might  happen  if  such  heavy-branched  trees  were  felled  green.  It  is  best,  however, 
to  lop  the  oak  branches  as  much  as  possible,  so  that  if  the  dry  oak  should  be  blown 
down,  as  little  damage  as  possible  may  be  done.  In  order  to  produce  the  tall  straight 
branchless  boles  which  alone  give  good  building  timber  and  good  nulway  sleepers, 
deodar  must  be  grown  close,  and  only  very  carefully  and  gradually  thinned  until  it 
has  made  a  sufficient  height-growth.  Natural  reproduction  of  deodar,  under  ordinary 
circumstances,  and  with  immunity  from  fire  and  too  heavy  grazing,  especially  by 
sheep,  is  usually  excellent.  Artificial  reproduction  also  is  by  no  means  difficult: 
deodar  is  easily  grown  in  nurseries,  and  with  care  is  easily  transplanted ;  but  young 
plants  cannot  stand  waterlogging,  and  dislike  being  moved  after  the  new  year's  shoots 
have  started,  and  so  it  suflers  if  transplanted  during  the  rainy  season.  Consequently, 
it  is  generally  best  to  use  baskets  or  to  transplant  with  balls  of  earth,  putting  the 
plants  out  in  the  spring,  and  choosing  as  far  as  possible  one  of  the  showery  days  which 
often  come  at  that  time  of  year  (April  to  May). 

The  treatment  best  suited  for  mixed  forests  of  deodar  and  other  species  is  probably 
that  of  a  moderate  seed-felling,  bearing  as  much  as  possible  on  the  other  species  of 
tree,  and  accompanied  by  a  good  working  up  of  the  soil.  If  the  succeeding  year  turns 
out  a  good  seeding  year,  and  the  new  crop  of  young  deodar  comes  up  well,  the  next 
fellings  can  soon  be  made,  and  can  be  made  heavy  and  in  one  or  more  operations,  the 
last  one  leaving  only  those  poles  and  trees  which  are  immature,  but  sound  and  good, 
md  capable  of  lasting  till  a  new  regeneration  comes  round.  This  seems  to  be  the 
average  procedure  generally  advised,  but  it  naturally  requires  to  be  altered  according 
to  circumstances,  and  it  is  consequently  important  for  those  entrusted  with  the  prepa- 
ration of  Working  Plans  to  study  very  carefully  the  localities  with  which  they  have 
to  deal.  Much  information  on  the  subject  is  given  in  B.  Bibbentrop's  "  Notes  on  the 
Deodar,"  "  Ind.  For."  xxv..  Appendix,  1899. 

After  the  systematic  working  of  the  existing  deodar  forests  in  the  Himalaya,  the 
most  important  work  may  be  said  to  be  the  filling  up  of  blanks  in  those  forests,  natu- 
rally or  artificially,  and  the  conversion  of  all  available  waste  l«i\id&  ^\i<^  \^\«rN*  ^x%^^  ^^ 
ban  oak  and  rhododendron,  suitable  for  it,  into  ioteala  oi  ^^q^ax.  tc^.v^^ 

The  Deodar  can  reach  a  very  considerable  aize,    lYxomaoii  ^*  "^  ."QXtxi*  «5A^:^^3^^ 
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p.  64)  mentioDB  one  near  Nachar  on  the  Sutlej  that  had  35}  ft.  in  girth.  Brandis 
mentions  trees  in  Kunawar  that  had  30  to  36  ft.  in  girth ;  Dr.  Stewart  measured  one 
at  Kdarsi,  in  the  valley  of  the  Bavi,  that  was  44  ft.  at  2  ft.  and  36  ft.  at  6  ft.  from  the 
ground,  and  another  was  ascertained  to  he  34§  ft.  in  girth,  and  to  he  ahout  900  years 
old.  Minniken  records  a  tree  at  Punang  in  Hashahr  that  was  150  ft.  high,  and  had 
a  girth  of  over  36  ft.,  the  clean  hole  height  heing  45  ft.  The  great  section  in  the  cor- 
ridor of  the  Imperial  Forest  School  at  Dehra  Ddn  shows  23  ft.  in  girth  and  665  annual 
rings,  equivalent  to  ahout  13  rings  per  inch  of  radius ;  it  came  from  the  Grokul  Forest 
in  Tehri-Grarhwal,  and  was  cut  hy  Mr.  E.  M.  Moir.  In  the  Moriru  Forest  in  the 
Tehri-Grarhwal  Leased  Forests,  I  measured  in  1898  a  stump — or  rather  shell,  for  the 
interior  had  decayed — ^that  was  34  ft.  in  girth ;  while  not  far  off,  in  Dumrali  Block,  a 
dry  fallen  tree  was  unearthed,  90  ft.  long,  and  over  7  ft.  in  diameter  at  hase.  It  had 
been  dead  for  at  least  100  years,  and  was,  when  it  fell,  probably  550  years  old.  When 
cut  up,  it  gave  460  metre-gauge  sleepers  and  some  karis  (^'Ind.  For."  xxiv.  400). 
Aitchison  mentions  a  tree  in  the  Kuram  Forests  22  ft.  in  girth  and  150  ft.  high. 
Schlich  found  a  tree  in  the  Sutlej  Valley  240  ft.  high ;  and  W.  B.  Fisher  tells  me  be 
saw  one  of  216  ft.  in  the  Bashahr  forests  of  the  Pabar  Valley.  Deodar  is  probably  at 
its  best,  in  good  localities,  at  about  12  ft.  in  girth,  and  in  the  Tehri  Forest  Working 
Plan  it  is  estimated  that  an  average  tree  gives  50  sleepers  6'  x  8''  x  4^", 

In  common  with  most  species  of  the  Order,  the  Deodar  has  well-marked  annual 
riugs  which,  there  is  little,  if  any,  reason  to  doubt,  represent  yearly  growths.  More 
information  has^  perhaps,  been  collected  on  the  subject  of  the  rate  of  growth  of 
Deodar  than  of  any  other  species  of  Indian  tree,  though  we  have  as  yet  no  such  com- 
plete series  of  trees  of  known  age  to  deal  with  as  were  available  at  Nilambur  for  the 
question  of  the  rate  of  growth  of  Teak.  The  geographical  range  of  Deodar,  especially 
in  altitude,  is  very  wide,  and  this  circumstance,  considering  that  some  specimens  may 
be  obtained  from  sheltered  places  in  comparatively  warm  valleys,  while  others  come 
from  exposed  and  hieh  situatious,  makes  it  doubtful  whether  much  value  can  be 
attached  to  general  deductions  from  data  collected  from  many  quarters,  and  whether 
it  should  not  usually  be  the  practice  to  take  only  for  use  in  any  forests,  the  experiments 
made  on  trees  in  that  or  neighbouring  localities.  Brandis  gives  a  large  amount  of 
information,  to  which  reference  can  be  made.  Ho  points  out  that  the  Deodar  forests 
may  be  classified  in  three  great  divisions,  viz. — 

(1)  Those  in  a  dry  climate  in  the  vicinity  of  the  arid  zone  of  the  inner  Himalaya, 

having  usually  the  age  of  trees  6  ft.  in  eirth  above  140  years. 

(2)  Those  in  the  intermediate  ranges  and  vaUeys,  having  6  ft.  in  girth  for  an  age 

of  between  110  and  140  years. 

(3)  Those  in  the  outer  ranges  under  the  full  influence  of  the  monsoon  and  having 

the  age  of  trees  6  ft.  in  girth  usually  below  110  years. 

In  his  '^  Notes  on  Deodar  Localities  near  Simla,**  1867,  Brandis  mentions  two  trees 
at  Naldehra  which  gave  9  rings  per  inch  of  radius ;  two  trees  at  Gund,  in  the  Giri  Valley, 
which  gave  12^  rings ;  and  a  tree  at  Cheog  which  had  8  rings.  In  the  Mahasu  AVater- 
Catchment  Forests,  valued  in  1877  ("  Ind.  For."  v.  139)  the  stumps  of  large  trees  gave 
9*64  rings  on  an  average,  and  poles  gave  8  rings.  Planted  trees  in  Kulu  gave  3  to  5 
rings,  and  trees  in  the  Kulu  forests  an  average  of  9*6  rings.  Bagsb awe's  measurements 
in  the  Peiwar  Forests  of  the  Kuram  Valley,  Afghanistan,  gave  an  average  of  about 
21  rings,  which  is  very  slow.  These  measurements,  however,  confirm  Brandis'  classifi- 
cation. 

The  Working  Plans  of  various  Himalayan  forests  afford  important  informatim). 
Thus  N.  Hearle's  Working  Plan  of  1888  for  the  Tehri-Garhwal  Leased  Forests  found 
the  deodar  area  45,198  acres,  and  the  number  of  trees  of  over  1  ft.  in  diameter 
260,000.    The  growth  by  age  classes  was  as  follows : — 


V.C1M8. 

rV^  Class. 

III.  Class. 

II.  Class. 

I.  Class. 

A. 

B. 

C. 

Diameter     . 
Years  . 

0-6  in. 
86 

6-12  in. 
28 

12-18  in. 
26 

18-24  in. 
30 

24-30  in. 
32 

30-36  in. 
35 

86-42  in. 
88 

CONIFERS 


713 


and  the  outtiim — 


Girth     . 
Average  age  . 
No.  of  sleepers 
metre  gauge 


6  ft. 
120  years 

40 


7  ft. 
140  years 

50 


8  ft. 
165  years 

70 


9  ft. 
185  years 

95 


These  forests  may 
be  said  to  belong 
to  Brandis'  2na 
diyision. 


The  same  officer's  Deoban  Working  Plan  of  1889  for  outer  range  forests  (3rd 
division)  gave  for  growth  by  age  classes — 


Diameter 
Years     . 


y.  Glass. 


0-6  in. 
32 


lY.  ClasB. 


6-12  in. 
15 


IIL  Class. 


12-18  in. 
18 


II.  Class. 


I.  Class. 


18-24  in.  over  24  in. 


20 


85 


Age  on  entry  of  class. 


He  also  found  that  the  height  was,  on  an  average,  at  24  in.  girth,  99  ft. ;  at  30  in., 
119  ft.;  at  36  in.,  117  ft. ;  at  42  in.,  129  ft. 

The  following  information  is  given  from  Punjab  Working  Plans : — 


Average  rate 

of  growth. 
Bings  per  in. 


Kotkhai-Kotgarh . 

Pangi i 

Upper  Ravi 

Kulu 

Simla  Municipal  Forests      .        .  | 


10^ 

10 

9 

10 


Average  no. 

of  years  to 

attain — 


5  ft. 

6  ft. 
7ift. 
6  ft. 
6    ft. 


106 
120 
135 
90 
120 


Exploitable 

age  adopted. 

Years. 


106 
120 
135 
90 
120 


These  figures  (more  might  easily  be  quoted,  but  it  is  unnecessary)  seem  to  show 
that  the  question  of  the  rate  of  growth  of  deodar  and  the  best  exploitable  age  is  one 
which  can  only  be  properly  discussed  in  reference  to  the  locality  to  which  it  is  pro- 
posed to  apply  the  results.  But  it  certainly  seems  as  if  the  exploitable  size,  usually 
6  ft.,  is  a  good  deal  too  low  for  getting  the  best  possible  return.  It  might  be  better 
fixed  at  8  ft.,  or  even  more,  even  though  the  rotation  may  have  to  be  also 
raised. 

As  an  ornamental  tree,  there  are  few  trees  in  the  world  that  can  compare  with  the 
deodar,  even  when  the  most  beautiful  of  those  of  its  own  family,  like  the  species  of 
Araucariay  Sequoiay  Abies,  Pseudotmga  and  Picea  are  taken  into  account.  From  the 
Lebanon  cedar  and  the  Atlas  cedar  it  differs  somewhat  in  appearance ;  but  even  to 
an  exi^ert,  in  the  collections  of  Europe,  it  is  not  always  easv  to  recognize  to  which 
of  the  three  varieties  a  given  specimen  belongs.  Roughly,  nowever,  the  deodar  is 
distinguished  by  means  of  its  drooping  branches  and  its  longer  needles.  The  deodar 
is  grown  as  an  ornamental  tree  in  the  hill  stations,  and  does  well  when  the  soil,  which 
should  be  light,  suits  it.  It  does  not  succeed  either  at  Darjeeling  or  on  the  Nilgiris, 
where  there  is  too  much  clay.  The  deodar  prefers  to  grow  on  gneiss  or  granite  or 
even  on  limestone. 

Two  well-marked  varieties  are  recognizable  in  the  forests,  the  one  with  dark  green, 
the  other  with  silvery,  foliage,  llie  latter  variety,  well  known  in  European  collections, 
is  found  wild  in  ravines  at  a  comparatively  low  level.  I  have  seen  it  in  Jaunsar,  in 
the  upper  Dharagadh,  in  ravines  at  from  4-6000  ft.,  and  I  believe  the  variety  comes 
true  to  seed.  D^ar  trees  are  frequently  lopped  for  litter,  and  retained  near  villages 
for  that  purpose.  If  the  leading  shoot  is  not  damaged,  the  tree  grows  on  well  enough, 
but  its  timber  is  naturally  not  improved  by  the  lopping,  though  it  may  cause  it  to 
become  harder  and  more  oily.  When  the  leading  shoot  is  cut  or  dAX&».<i|j!^^^^  N^^^ 
shows  a  great  tendency  to  form  others,  and  frequetitXy  f»vei«\  «c%cX.  ^wi\A^*>50a.'0asfc 
appearance  of  young  trees  may  be  seea  growing  \i^  &lie\^\.  Vtcsia  >i>aft  \st«sis^^»« 
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These  shoots  may  perhaps  afford  poles,  and  part  of  the  original  bole  may  perhaps  be 
utilizable,  but,  ordinarily  speaking,  trees  of  this  description  are  of  no  value  except  as 
seed-bearers.  The  deodar  may  almost  be  said  to  produce  coppice  shoots,  for,  as  Brandis 
remarks,  if  only  a  small  branch  be  left  to  a  stump,  it  will  send  out  shoots  and  grow 
well,  eventually  perhaps  forming  a  new  tree. 

In  close  forests,  deodar  trees  flower  and  seed  rather  sparsely  only ;  for  good  seed- 
bearers  we  have  to  look  to  the  old  trees  on  dry  ridges  where  they  can  get  a  large 
amount  of  sunlight.  When  the  seeds  are  ripe,  the  cones  break  up  and  the  scales  fall ; 
the  winged  seeds  are  then  carried  by  the  wind  for  a  short  distance.  It  may  be  inte- 
resting to  record  the  result  of  the  examination  of  an  average  cone  bv  Mr.  6.  B. 
Osmaston  in  October,  1900.  He  found  in  the  top  part  25  scales  with  50  bad  seeds ;  in 
the  middle  100  scales  with  90  good  and  110  bad  seeds ;  in  the  bottom  part  94  scales 
with  188  bad  seeds ;  the  whole  cone  giving,  therefore,  219  ecales  with  438  seeds,  of 
which  90  were  good. 

The  other  varieties  are  known  as  the  "  Cedar  of  Lebanon  "  and  "  Atlas  Cedar." 
Like  the  Deodar,  they  are  both  largely  cultivated  in  Europe.  In  Great  Britdn,  the 
Lebanon  Cedar  was  introduced  in  the  year  1683,  but  the  Deodar  only  in  1822,  and  the 
Atlas  Cedar  in  1843  (G.  Nicholson,  «  Diet,  of  Gard.,"  i.  286).  The  Lebanon  Cedar 
grows  chiefly  on  the  mountains  of  Asia  Minor  and  in  Cyprus,  its  most  southerly 
locality  baing  the  celebrated  one  in  the  Eedisha  valley  of  Lebanon  at  about  6500  ft 
The  Atlas  Cedar  forms  forests  on  the  Atlas  range  in  Algeria  at  4-7000  ft. 

Deodar  timber  is,  as  has  already  been  stat^,  the  chief  timber  of  Northern  India. 
Its  most  important  uFe  is  for  railway  sleepers,  of  which  very  large  numbers  are  supplied 
every  year  to  the  various  railways  of  the  north.  It  is  also  of  value  for  bridge- work, 
and  is  employed  extensively  in  building,  chiefly  for  beams  and  door  and  window  frames, 
but  is  rather  brittle  to  work  and  does  not  take  paint  and  varnish  well.  It  has  also  a 
very  strong  odour,  which,  pleasant  enough  in  the  open  air,  is  rather  unpleasant  in  a 
room.  The  timber  is  almost  all  brought  out  by  water ;  either,  as  largely  in  Kashmir 
and  the  Punjab,  in  log ;  or,  as  in  the  Tons  and  Jumna  valleys,  in  the  form  of  sleepers 
or  scantling.  The  wood  floats  very  well,  and  the  oil  it  contains  prevents  its  baooming 
waterlogged,  so  that  few  pieces  get  irretrievably  lost.  The  logs  or  sleepers  are  cut 
in  the  forests,  far  away  within  the  Himalaya,  are  extracted  by  means  of  rough  slides 
or  sledge  roads  or  by  wire  tramways  to  the  rivers,  and  then  floated  down  with  the  help 
of  "  mullas,"  men  who  use  inflated  skins  to  help  them  to  move  down  the  rapids.  The 
pieces  get  much  worn  against  the  rocks  during  the  floating,  so  that  they  arrive  with 
their  edges  rounded,  but  there  is  no  doubt  that  the  floating  hardens  and  seasons  the 
wood  more  or  less.  The  system  of  conversion  is  at  present  wasteful,  as  there  is  little 
or  no  means  of  disposing  of  the  small  pieces,  slabs,  etc.,  which  are  left  after  the  sleepers 
are  cut ;  in  time  perhaps  this  may  be  remedied,  and  perhaps  much  of  this  wood  may 
be  used  in  the  hill  villages  in  satisfaction  of  those  rights  of  building  wood  which  so 
many  of  them  possess,  and  which  are  often  exercised  wastefully.  It  is  by  no  means 
an  unusual  thing  in  the  Himalaya  to  see  a  huge  deodar,  blue  pine,  long-leaved  pine, 
spruce,  silver  flr  and  even  cypress  lying  rotting.  It  has  been  chosen  by  some  village 
for  house-building,  often  in  the  exercise  of  a  right,  cut  down  and  perhaps  one  or  two  6- 
foot  sections  cut  out  and  the  rest  left.  The  practice  was  strongly  commented  on  by 
Capt.  Gerard  in  his  "Account  of  Koonawur,"  1841,  p. 68,  who  says,  "It  is  astonishing 
'what  a  quantity  of  this  fine  wood  is  wasted,  even  where  it  is  scarce^  for  the  saw  is 
'  imknown ;  and  to  get  a  plank  of  any  size  they  split  a  tree  into  several  thick  pieces 
'  with  wedges,  and  then  fashion  it  with  an  adze,  thus  losing  the  greater  part  of  it" 
Capt.  Gerard  wrote  60  years  ago ;  my  own  frequent  observations  have  convinced  me 
that  no  great  improvement  has  taken  place  since  then,  though  I  am  glad  to  admit  that 
some  villagers  have  learnt  the  utility  of  a  saw  and  the  saving  of  labour  caused  by  its 
employment.  I  doubt  if  they  ever  consider  the  saving  of  timber.  Deodar  wood  is 
very  durable,  probably,  with  Cypress,  the  most  durable  of  Himalayan  woods.  Stewart 
mentions  the  pillars  of  the  Shah  Hamaden  mosque  at  Srinagar  in  Kashmir,  which  date 
from  1426  a.d.,  and  are  now  consequently  (1901)  475  years  old,  as  having  been  quite 
sound  at  the  time  he  wrote.  It  resists  wet,  also  white  ants,  and  apparently  does  not 
sufier  much  from  dry  rot. 

With  regard  to  the  weight  of  Deodar  and  its  transverse  strength,  the  following 
experiments  are  available : — 


X 

. 
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Experiment  by  whom 
made. 

1 
Year. 

Wood  whence 
procured. 

No.  of  ex- 
periments. 

Size  of  bar. 

• 

Value  of  l\ 

ft.     in.         in. 

lbs. 

Ool.  Maclagan,  B.E. 

1858 

Punjab 

1 

2x1     Xl 1 
3x1     X  1 

1     554 

» 

>»             • 

4 

2305 

580 

>» 

»>             •         • 

4 

3x1     X2 

602 

)> 

Garhwal    . 

1 

2x1     Xl 

630 

n 

«>           •        • 

3 

3x1     X 1 > 
3X1     X2  J 

24-65 

N     637 
1     550 

>» 

>»           •        • 

4 

Major  Robertson  and 
Captain  HendersoD 

j    1856 

Punjab 

10 

various 

538 

Major  Cunningham . 

!     1854 

20 

2x1     Xl 

— 

656 

»               >» 

•        >» 

— — 

12 

various 

36-70 

840 
f  443,  un- 

Captain  W.  Jones    . 

1844 

Kumaon 

no 

\10 

— 

38  \ 

40/ 

]  seasoned 
j     560, 
[seasoned 

Bai  Eanhya  Lai 

.     1876\ 

/Bavi    . 

4 

12  X  6     X  4 

38 

381 

jf 

>9 

\  Cnenab 

4 

f) 

35 

304 

» 

4 

»* 

33 

346 

i'-j'^M»: 

4 

8 

8x5*'  X  3 

34 
84 

215 
867 

»• 

/  Ujh     . 

8 

w 

38 

387 

if 

[  Chenab 

8 

ij 

84 

341 

•  j     t,  y 

V  Sutlej  . 

8 

» 

S3 

315 

Ganga  Bam     . 

1 
•  1    »• 

Chamba     . 

2 

12  X  3     X  3 

32 

351 

»»              • 

1 

i» 

1 

12  X  2  9  X  2-9 

34 

330 

»»              • 

>» 

»           • 

1 

12  X  2-8  X  2-8 

35 

302 

Note. — The  Boorkee  experiments  gave  a  mean  of  587  as  the  value  of  P  for  Punjab 
timber,  and  592  for  Garhwal  timber.  It  has  since  been  proved  that  these  values  were  too 
high,  and  the  experiments  of  Bai  Elanhya  Lai,  who  operated  on  largerpieoes,  give  a  mean 
of  334.  The  working  value  of  P  as  taken  by  the  Department  Public  Works  in  the  Punjab 
is  now  300. 


The  weight  of  well-seasoned  dry  deodar  wood  of  average  growth  is  about  35  lbs. 
per  cubic  foot.  Branch  wood  is  very  much  heavier,  and  is  often  saturated  with 
resin  oil,  giving  a  weight  of  48  lbs.  per  cubic  foot  (No.  H  4470).  Dr.  Warth's 
experiments  showed  that  100  lbs.  steam-dry  wood  gave  0'33  lb.  of  ash,  one-half  of 
which  consisted  of  calcium  carbonate.  The  tree  gives  only  a  very  small  quantity  of 
refilD,  chiefly  from  wounds  in  the  bark ;  but  the  oil  contained  in  the  wood  can  be 
extracted  by  distillation,  exactly  as  is  done  for  the  tar  of  the  long-leaved  pine.  It  is 
a  dark  brown,  strong  and  unpleasant-smelliog  fluid,  said  to  be  a  good  antiseptic.  It 
is  used  to  coat  the  '*  mussuck^"  or  inflated  skins  used  on  the  rivers  of  the  Himalaya ; 
also  as  an  outward  application  to  the  feet  of  horses,  cattle,  and  camels ;  and  as  a  pre- 
ventive of  the  bites  of  the  **  potu  "  fly  {Simulium  indicum,  Becher),  which  is  so  common 
and  so  troublesome  io  Himalayan  forests. 

So  far,  the  deodar  tree  has  not  been  found  to  be  much  attacked  by  insect  pests, 
but  it  is  right  to  notice  that  the  cones  are  badly  damaged  by  the  larvce  of  a  Pyralid 
moth,  Euzophera  punicceella^  Moore,  which  eat  out  nearly  all  the  seeds,  even  of  large 
apparently  healthy  cones. 

Of  fungoid  pests,  the  most  serious  is  the  well-known  Polyporus  annosus^  Fries 
( =  Trametes  radiciperda,  Hartig),  which  attacks  groups  of  saplings  and  kills  them. 
It  spreads  itself  underground  from  tree  to  tree  through  the  roots,  and  in  places  is  likely 
to  be  a  source  of  very  considerable  damas;e.  The  leaves  of  the  deodar  are  also  attacked 
by  Uredineous  fungi,  notably  by  the  jEcidium  Cedriy  Barcl.,  which  forms  small  yellow 
spots  and  causes  the  leaves  to  fall  off  (see  "  Ind.  For."  xxv.  431). 

lbs. 

H  940.  Chenab  Foreste  (Baden-Powell) 34 

H  902.  Siiil  Valley,  Chumba  (Baden-Powell) 32 

H  900.  Bavi  Forests  (Baden-Powell) *^^ 

H  616.  Beas  Forests,  Kulu  (Pengelly) ^^ 

H  617.  5utJej  Forests  (Bashahr) ^^ 
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Ibfl. 

H      16.    Cheog  Forest,  Simla,  7000  ft 41 

H     42.    Mahasu  Forest,  Simla,  8000  fc 35 

H  3058, 3096.        „  „  „        (Gamble)        ....     42 

H4470.    Deota,  Tehri-Garhwal       „  „  ....     48 

Nordlinger's  Sections,  vol.  11  (C.  Deodara)  (Tab.  XVI.  4). 

11.  PICEA,  Link. 

The  common  Spruce  (also  called  Norway  Spruce)  of  Europe  is  P.  excdsa,  Link. 
{AUes  excelsa,  DC ;  Brandis  For.  Fl.  526),  which  is,  with  the  Scotch  Pine,  the  most 
important  tree  of  the  northern  half  of  Europe,  especially  in  Norway,  Sweden  and 
Russia,  yielding  the  wood  known  as  White  Deal.  Picea  alba,  Link,  is  the  **  White 
Spruce,"  and  P.  nigra.  Link,  the  "  Black  Spruce  "  of  North  America. 

1.  P.  Morinda,  Link. ;  Fl.  Br.  Ind.  v.  653 ;  Gamble  Darj.  List  83.  Abiea  SmUh- 
tana,  Forbes ;  Brandis  For.  Fl.  525.  The  Himalayan  Spruce.  Vern.  Wesha,  hajur, 
Afg. ;  Kachal,  r^,  riar,  kachan,  Hazara,  Kashmir ;  Beivari,  ban  ludar,  sangcU,  salla, 
sarei^  kduli,  rot,  rag,  rdo,  hang  re,  krok,  Pb.  Himalaya ;  Tos,  Ravi ;  Bau,  raiang,  re, 
ryang,  Sutlej ;  Bat,  Jaunsar ;  Kandre,  re,  rhdi,  rdo,  khutrau,  ridlla,  rdgha,  morinda, 
kail,  kilu,  G«rhwal,  Kumaon ;  Sehshing,  Bhutia. 

A  very  large  and  lofty  evergreen  tree.  Bark  rough,  reddish-  or 
greyish-brown,  with  very  shallow  furrows  both  longitudinal  and 
horizontal,  causing  small  rounded  or  somewhat  quadrangular  plates 
to  fall  off.  Wood  white,  soft  to  moderately  hard;  no  heartwood, 
sometimes  with  a  reddish  or  brown  tinge,  sometimes  (in  old  wood, 
seasoned  in  log)  grey.  Annual  rin^a  conspicuously  marked,  the 
spring  wood  soft  and  spongy.  MedvUary  rays  fine,  very  numerous, 
prominent  on  a  radial  section.     Reain-ducts  very  scanty  or  none. 

Himalaya,  at  7-11,000  ft.,  extending  west  to  Afghanistan,  east  to  Bhutan ;  in  the 
Kuram  forests  at  8-12,000  ft. 

The  Himalayan  spruce  is  a  very  fine  tree,  which,  though  not  perhaps  reaching  so 
great  a  girth  as  the  Deodar,  attains  very  often  a  greater  height.  Measurement  of  large 
trees  made  near  Mundali  in  Jaunsar  gave  from  176  to  215  ft.  in  height  with  a  girth 
of  19  to  23  ft.  (Gleadow  in  Ind.  For.  xxvi.  Appx.  p.  49).  It  grows  in  mixture  inth 
silver  fir  {Abies  Pindrow),  and.in  such  mixed  forests  the  spruce  afiects  the  drier  ridges, 
the  silver  fir  the  moister  ravines.  These  forests,  which  are  often  very  extensive  in 
the  West  Himalaya,  cover  chiefly  the  northern  and  western  slopes  of  the  moun- 
tains, usually  at  7500  to  8500  ft.,  and  a  little  higher  or  lower  in  places.  It  is  also 
commonly  found  in  mixture  with  deodar.  When  grown  in  close  forest,  the  holes 
are  often  without  hranches  to  a  great  height,  and  the  top  conical  with  conspicuously 
pendant  hranches.  Grown  in  the  open,  the  hranches  cover  the  lower  part  of  the  tree 
as  well,  hut  are  never  of  large  size.  The  needles  are  longer  and  the  cones  larger  than 
those  of  the  European  spruce.  In  Sikkim  it  is  not  very  abundant,  and  does  not  appear 
in  the  forests  of  the  Darjeeling  District. 

The  treatment  suitable  for  the  spruce  is  still  a  matter  of  considerable  question.  In 
the  more  distant  forests,  this  is  of  not  much  consequence,  as  the  wood  is  not  in  much 
demand,  and  whenever  deodar  is  found  with  it,  the  spruce  has  to  be  made  entirely 
Hubordinate  to  its  more  valuable  rival.  But  in  the  outer  ranges,  and  especially  near 
cantonments  and  large  towns  where  a  good  fuel  supply  is  required,  and  where  spruce 
planking  is  in  demand,  it  is  important  to  know  how  the  forests  should  be  treated.  The 
spruce  is  essentially  a  light-demander,  and  requires  to  be  freed  from  cover  as  early  as 
possible.  In  the  Kanjatra  and  Hajawa  forests  in  Jaunsar,  under  working  for  the 
supply  of  Chakrata,  a  fairly  heavy  seed-felling  proved  a  failure,  and,  after  much  dis- 
cussion, the  general  opinion  of  those  best  qualified  to  decide  seems  to  be  that  in  treat- 
ing these  virgin  forests,  clear-cutting  and  artificial  regeneration  with  a  well  worked-up 
soil  is  likely  to  be  the  most  successful  method.  Large  trees  in  close  forest  produce  but 
little  seed,  and  that  only  at  mletva\a  oi  ^  \.o  ^  ^«Kt^^«£A\\3aJc\ft  \.^  V»  eaten  off  by  birds 
before  it  can  fall,  for  birds  like  t\ie  ae^^^  ol  \\i^  «^t\xr^  ^^\»\xi'?,\8SA'K«&siwi&«s^^ 
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to  extract  from  the  cones  than  those  of  the  other  large  conifers.  The  cones  are  pendu- 
lous, and  the  scales  persistent.  Then,  too,  in  the  spruce  forests,  the  ground  vegetation 
of  StrobilantheSy  small  bamhoos,  raspberries,  balsams  and  other  plants  is  often  very 
rank  and  very  difficult  for  the  seeds  to  penetrate,  so  that  they  fail  to  reach  the  ground, 
or  if  they  do  reach  it,  their  resulting  seedlings  get  smothered.  Natural  reproduction 
may  thus  be  said  to  be  somewhat  doubtful.  Artificial  reproduction  is  easy,  and  is 
quite  successful  if  done  with  care,  especially  if  basket-planting  is  resorted  to. 

The  rate  of  growth  of  spruce  is  fairly  fjakt.  Trees  at  Kalat6p,  Dalhousie,  measured 
by  Bibbentrop  in  1873,  gave  an  average  of  11  rings  per  inch  of  radius,  or  125  years 
to  a  girth  of  6  ft.  This  is  very  nearly  the  same  as  the  results  recorded  in  the  Deoban 
Preliminary  Report  of  1875,  while  the  Working  Plan  of  1889,  by  N,  Hearle,  gave,  Ijy 
age  classes — 


Diameter 
Years. 


V.  Class. 


0-6  in. 
35 


IV.  Class. 


6-12  in. 
17 


UI.  Class. 


12-18  in. 
24 


II.  Class. 


I.  Class. 


18-24  in. 
24 


over  24  in. 
100 


Age  on  entry  of  class. 


the  height  at  42  in.  being  135  ft. 

If  good  tirnber  only  is  required,  the  exploitable  age  ought  to  be  more  than  ICX) 
years,  which  corresponds  to  a  girth  of  6  ft.,  for  a  girth  of  8  to  10  ft.  would  perhaps  be 
more  suitable;  ii  fuel  only  is  required,  it  is  probable  that  a  much  earlier  exploitable 
age,  say  40  years,  corresponding  to  a  girth  of  a  little  less  than  3  ft.,  would  suit  best ; 
if,  however,  both  are  wanted,  possibly  100  years'  rotation  with  a  6-ft.  girth  is  the  best 
average. 

The  wood  of  the  Himalayan  spruce  is  almost  similar  to  that  given  by  the  European 
spruce.  It  gives  excellent  planking  for  floors,  walls  and  ceilings ;  it  can  be  used 
for  shingles,  and  is  good  for  rough  purposes  like  packing-cases,  building  huts  for  v 
shepherds,  making  water-troughs,  etc.  In  Kangra  and  Kulu  it  is  used  for  tea-boxes 
(L.  G.  Smith).  So  £ar  it  has  not  been  seriously  tried,  but  there  is  little  doubt  but  that 
it  would  be  excellent  for  paper  pulp,  matches  and  match-boxes,  and  perhaps  even  for 
sleepers  if  creosoted.  It  has  one  difficulty  in  that,  most  of  the  forests  being  far  from 
the  plains,  extraction  by  floating  is  necessary,  and  having  little  or  no  resin  or  oil  in  the 
cells,  as  is  the  case  with  deodar,  cypress  and  the  pines,  it  rapidly  gets  waterlogged  and 
sinks,  not  to  be  recovered.  The  weight  of  the  wood  is,  on  an  average,  30  to  32  lbs.  per 
cubic  foot.  The  bark  used  to  be  extensively  employed  by  shepherds  for  roofing  their 
huts,  but  the  practice  has  been  stopped  in  Government  and  other  forests  under  con- 
servancy. The  leaves  and  twigs  are  used  for  litter  and  manure.  It  gives  a  small 
quantity  of  resin,  chiefly  from  between  the  bark  and  wood,  but  not  enough  to  be  ot 
any  consequence.  Dr.  Warth  found  that  100  lbs.  of  steam-dry  wood  gave  0*63  lb.  of 
ash,  most  of  which  consisted  of  salts,  phosphates  or  carbonates,  of  calcium. 

The  Himalayan  spruce  is  often  badly  attacked  by  the  same  spruce-gall  aphis  which 
attacks  the  European  spruce,  viz.  the  Chermes  ahietis,  Linn.,  which  forms  cone-like 
excrescences  on  the  twigs.  As  is  well  known,  this  insect  in  Europe  has  an  alternating 
generation  on  the  Larch,  but  so  far  it  is  not  yet  known  whether  any  such  alternation 
exists  in  India. 

It  is  also  the  object  of  the  attacks  of  some  Uredineous  fungi,  and  notably  of  one 
which  makes  curious  tassel-like  orange-coloured  bunches  on  the  branches.  This  is 
Peridermium  incarcerans,  Cooke  (  =  P.  piceoe,  Barcl.).  The  damage  done  is  not  very 
great.  Another  species  which  attacks  the  leaves  is  the  JEcidium  Thompsoni,  Barcl., 
but  this  also  is  not  of  much  importance. 

Ibe. 

H3165.    Dungagalli,  Hazara,  7000  ft — 

H    775.    Kalatop  Forest,  Dalhousie,  7000  ft.  (W.  Pengelly)  ...  31 

H  3, 12,  43.    Mahasu  Forest,  Simla,  8000  ft 28, 32, 32 

H2896.    Nagkanda,  Simla,  9000  ft.  (Gamble) — 

H3032.    Hattu  Forest,  Simla,  9000  ft.  (young  tree)  (Gamble)       .        .  39 

H  420.    Mohna  Block,  Deoban  Forest,  8000  ft.  (Bagshawe)  ...  26 
Nordlinger's  Sections,  vol.  7  (Abies  Smithiana), 

B  965  sent  by  i)r.  Schlich  from  the  Chumbi  ^a\\«:y,T\\i^\.,\»X.^^X5L^^CK^\xa^  «si^ 
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BhutaD,  from  about  9-10,000  ft.,  is  the  wood  of  a  species  of  Ftcea  cloeely  allied  to 
P.  Moi'inda^  but  with  shorter  needles  and  smaller  cones.  It  is  probably  undeacribed. 
The  structure  of  the  wood  is  identical  with  that  of  P.  Morinda. 

12.  TSUGA,  Carrifere. 

The  "Hemlock  Spruce"  of  Canada  is  T,  canadensis,  Garr.  {Abies  canadensis, 
Michaux;  Brandis  For.  Fl.  527),  a  graceful  tree,  much  cultivated  in  Europe.  In 
Canada  and  the  United  States  the  bark  is  used  for  tanniug  leather. 

1.  T.  Brunoniana,  Carr.;  Fl.  Br.  Ind.  v.  654;  Gamble  Darj.  List  84.  Jhies 
dumosa,  Loudon ;  Brandis  For.  Fl.  527.  The  Indian  Hemlock  Spruce.  Vern.  Changa- 
thasi  dhiip,  thingia,  thingdni  sula,  Nep.;  Tangshing,  Bbutia;  Semadung,  chemdang, 
nyitkuri,  Lepcba. 

A  large  evergreen  tree.  Ba/rk  thick,  rough.  Wood  white,  soft, 
with  a  slight  pinkish  tinge.  Annual  rings  prominent.  MedvUary 
rays  fine,  numerous.     Resin-dticts  scanty. 

Central  and  Eastern  Himalaya  from  Kumaon  to  Bhutan,  at  8-10,500  ft. 

The  Indian  Hemlock  spruce  extends,  according  to  Duthie,  as  far  west  as  the  Kali 
Valley  in  Kumaon.  Duthie  says  it  forms  beautiful  forests  near  Sosa  in  North-East 
Kumaon  at  9-10,000  ft.  (Oard.  Chron.,  March,  1886).  In  British  Sikkim  it  is  found  in 
the  Siri  Valley,  where  there  are  forests,  and  there  it  grows  mixed  with  or  just  below 
the  silver  fir  (Abies  Webbiana),  and  associated  with  yew,  oaks  (especially  Quercus 
pctchgphylla\  Bhododendrons  (chiefly  B.  grande,  li.  Falconeri  and  P.  barba^um)  and 
the  Maling  bamboo  (ArundinaHa  racemosa).  It  "  forms  a  stately  blunt  pyramid  with 
'  branches  spreading  like  the  cedar,  but  Dot  so  stiff  and  drooping  gracefully  on  all 
'  sides  "  (Hook.  Him.  Joutd.  i.  206).  Sir  J.  D.  Hooker  mentions  a  tree  which  bad  28  fU 
in  girth  and  over  120  ft.  in  height.  The  bark  is  used  for  roofing,  and  the  wood,  which 
is  not  of  very  good  quality,  for  shingles.  The  growth  is  rather  slow,  11  to  18  rings 
per  inch  of  radius.    The  cones  are  very  small,  with  persistent  scales. 

11m. 

E  377.    Phullaloong  Kidge,  Darjeeling,  10,000  ft.  (Johnston)         .        .     27 
E968.    Chumbi  Valley,  Tibet,  about  10,000  ft.  (Schlich)       ...     29 

13.  ABIES,  Juss. 

Two  Indian  species.  The  Fl.  Br.  Ind.,  following  Brandis  and  also  Thomson,  have 
considered  them  as  one ;  but  from  personal  observation  and  from  the  opinion  given  me 
by  Mons.  R.  Hickel,  who  has  studied  the  question  on  cultivated  trees  in  France,  I  am 
so  convinced  that  they  are  separate  species  that  I  propose  to  follow  Boyle  and  make 
them  so  here.  The  "  Silver  Fir"  of  Europe  is  A,  pectinata,  DC ;  Brandis  For.  FL  628; 
and  several  other  fine  species  are  in  cultivation  in  Europe,  and  most  noticeably 
A.  Nordmanniana,  Spach  of  the  Crimea  and  Caucasus,  A,  Finsapo^  Boiss.  of  the 
mountains  of  Spain  and  A,  nobilis^  Lindl.  of  the  Western  United  States  of  America. 

1.  A.  VITebbiana,  Lindl.;  FI.Br.Ind.  V.  654;  Brandis  For.  Fl.  528 ;  Gamble  Darj. 
List  84.  Vern.  ChUrow,  oonum,  N.-W.  Him. ;  Wuman,  wdnbu,  Byans ;  Gobrix  svlah, 
Nep. ;  Dunshing,  Bhutia. 

A  large  evergreen  tree.  Bark  greyish-brown,  rough.  Wood  white, 
soft.  Annual  rings  conspicuous.  Medullary  rays  fine,  numerous, 
irregular.  Resin-ducts  scanty,  but  distinguishable  in  the  spring 
wood. 

Inner  Himalaya,  from  the  Indus  to  Bhutan  at  10-14,000  ft.,  but  rare  below  11,000  ft. ; 
Kuram  and  Haridb  Districts  at  8-11,000  ft.,  usually  on  ridges  (Aitchison). 

This  silver  fir  is  distinguished  from  A,  Pindrow  by  having  quite  a  different  appear- 
ance, shorter  and  thicker  leaves  white  beneath,  well-marked  rough  leaf-cushions  on  the 
brsDchJet^,  smaller  cones  with  acuminate  bracts  nearly  as  long  as  the  scales,  and  a  quite 
separate  zone  of  vegetation,  Btaiid\s  leWa uie  \\ft  \i"B&  %ftfexi  vV^  t^o  growing  together,  and 
this  19,  1  believe,  the  case  on  the  C\iOT,\i\\\.  m':}  o^xi^x^tSaxw^m^^^^^l  ^^NkAToaa 
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and  on  the  Chansil  Range  is  that  this  species  commences  usually  at  from  1-2000  ftk 
above  the  point  where  the  other  disappears.  I  believe  that  this  species  is  an. Eastern 
Himalayan  one  which  only  extends  westwards  at  hi^  elevations,  while  A.  Pindrow  is 
only  Western.  A,  Wehbiana  is  said  to  occur  on  the  Chor,  but  I  have  not  been  there.  I 
never  saw  it  on  Kedarkanta.  This  species  has  an  erect  bole  with  rather  thick  spreading 
horizontal  branches  bearing  a  flattened  leaf-canopy.  The  leaves  are  short,  white  beneath 
and  thick,  and  the  cushions  of  the  fallen  leaves  very  characteristic.  It  is,  with  the 
silver  birch  {Betulu  utilis),  the  last  tree  met  with  before  the  treeless  snowy  wastes  begin 
in  the  Western  Himalaya,  and  in  Sikkim  forms  forests  of  considerable  extent  on  the 
hillsides  in  more  or  less  exposed  places.  In  the  Singalila  forests  of  Sikkim  it  is  gre- 
garious, and  in  higher  levels  almost  or  quite  pure ;  lower  down  it  meets  the  Tsuga 
Brunonianay  the  Yew  and  various  Rhododendrons,  and  has  a  dense  undergrowth  of 
small  bamboo.  The  rate  of  growth  is  only  moderately  fast,  12  rings  being  about  the 
average  per  inch  in  Sikkim.  The  bark  is  used  for  salt-troughs  for  sheep  in  Sikkim,  as 
that  of  the  Yew  (and  perhaps  also  that  of  this  silver  fir)  is  used  in  the  Western  Hima- 
laya.   The  cones  are  erect,  purple  in  colour,  and  the  scales  deciduous. 

lbs. 

E    359.    Sandukpho,  Darjeeling,  11,500  ft.  (Johnston)  .        .        .        .27 
E2437.  „  „  „         (Gamble)      .        .        .        .    — 

E964.    Chumbi  Valley,  Tibet,  10,000  ft.  (Schlich)        ....    29 

2.  A.  PindPOW,  Spach.  A.  Wehbiana,  var.  Pindrow,  Brandis  For.  FI.  528;  Fl* 
Br.  Ind.  v.  655.  Vem.  PaludaVj  rewari,  Jhelum ;  Bddar,  hudar^  tung^  tung  bandar, 
biidlu,  drewar,  Kashmir ;  Dhunu,  rag,  rail,  pe,  re,  salle,  sara,  Charaba ;  Tos,  Kulu ; 
Spun,  pun,  krok,  kalrei,\  Kunawar ;  Bharda,  thanera,  Shall ;  Burla,  pindrau,  pind^ 
rai,  Hattu ;  Kudrom,  Matiyana ;  Span,  krok,  Bashahr ;  BurtU,  bnrra,  biildu,  Bhajji ; 
Kalrai,  satrai,  chur,  Kotkai ;  Ba?u),  row,  chilrow,  kilaunta,  Chor ;  Morinda,  Jaunsar ; 
Bagha,  rao  ragha,  ransla,  raisalla,  Kumaon. 

A  lofty  evergreen  tree.  Bark  smooth  and  silvery  when  young ; 
when  old  greyish-brown,  deeply  cleft  in  vertical  fissures,  thick.  Wood 
white,  soft.  Annual  rings  prominent,  the  autumn  wood  rather  broad, 
the  spring  wood  often  spongy.  Medullary  rays  very  fine,  very  nume- 
rous. Resin-ducts  sometimes  rather  common  in  the  spring  wood,, 
sometimes  scarce,  moderate-sized. 

Outer  Himalaya  from  Chitral  to  Nepal  at  7-9000  ft.,  occasionally  to  10,000  ft. 

Thin,  the  better  known  of  the  two  Silver  firs  in  the  Western  Himalaya,  has  quite- 
a  different  appearance  to  the  other.  It  affects  ravines  chiefly  with  a  northern  or 
western  aspect.  It  has  long  green  needles  and  larger  cones  with  very  short  emareinate 
bracts.  It  has,  also,  nearly  smooth  silvery  brancblets  with  inconspicuous  leaf-cusnions.. 
The  shape  of  the  tree  is  very  narrowly  conical,  and  the  branches,  which  are  small 
only  and  short,  curve  downwards  strongly  at  first,  bending  up  somewhat  at  the  end^ 
so  that  they  open  out  fan-fashion.  It  is  usually  associated  with  the  spruce,  mora  oak,, 
and  sometimes  the  deodar  and  blue  pine.  More  often  its  associates  are  broad -leaved, 
such  as  the  walnut,  moru  oak,  maples,  the  bird-cherry  and  horse-chestnut.  At  higher 
levels  it  joins  the  kharshu  oak.  It  grows,  like  the  spruce,  very  tall  and  of  considerable 
girth,  though  not  quite  so  large  as  the  deodar.  Trees  measured  in  the  Mundali  Forest 
in  Jaunsar  gave  heights  varying  from  188  to  206  ft.  and  girths  of  19  to  26  ft.  Kanjilal 
mentions  trees  250  ft.  high  at  Munddli,  but  these  are  not  recorded  by  Gleadow  (**  Ind. 
For."  xxvi.  Appendix,  p.  49). 

The  rate  of  growth  of  silver  fir  is  perhaps  rather  faster  than  that  of  spruce  when 
young,  slower  when  old,  perhaps  about  the  same  on  the  whole.  Mr.  Ribbentrop's 
Kalatop  Working  Plan  gives  an  average  of  13  rings  per  inch  of  radius.  Hearle's 
Deoban  Working  Plan  gives,  for  age  classes — 


Diameter 
Years. 


V.  Class. 


0-6  in. 
39 


IV.  Class. 


6-12  in. 
20 


/ 


III.  Class. 


12-18  in. 
28 


II.  Class. 


18-24  in. 
27 


I.  Cla^s. 


\ 


over  24  ia. 


Ki^csik.^'iNx^  ^^fdAss^ 
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He  also  gives  for  the  height— at  18  in.  diameter  93  ft,  at  24  in.  100  ft.,  at  30  in.  107  ft., 
at  36  in.  122  ft,  at  42  in.  138  ft,  and  records,  as  reducing  factor  for  trees  under  24  in. 
diameter  0*60,  and  for  those  over  that  size  0*54,  which  is  ahnost  precisely  the  same  as 
spruce,  0*60  and  0*53. 

The  Silver  fir  is  essentially  a  shade-enduring  tree :  it  is  wonderful,  indeed,  how  long 
it  will  renudn  alive  and  healthy,  though  making  little  or  no  growth,  under  dense  shade, 
and  then  when  the  cover  is  removed  shoot  up  vigorously  and  welL  Its  natural  repro- 
duction, consequently,  is  much  hetter  than  that  of  spruce,  and  indeed,  except  in  those 
old  virgin  forests  of  closely  grown  mixed  spruce  and  silver  fir,  where,  after  a  seed-felling 
the  ground  speedily  covers  itself  with  herbaceous  vegetation,  preventing  seeds  getUog 
to  it,  the  natural  reproduction  is  usually  excellent.  Where  there  is  sheep-grazing  it 
fails,  of  course ;  though  even  then,  perhaps  owing  to  the  protection  of  a  few  bushes  or 
a  bit  of  rocky  ground,  small  clumps  of  seedlings  may  sometimes  be  seen.  The  seed  of 
the  silver  fir  is  not  sought  for  by  birds,  so  much  as  that  of  the  spruce,  probably  because 
it  is  more  resinous. 

The  cones  are  dark  purple,  erect,  and  the  scales  are  deciduous.  Artificial  repro- 
duction is  also  easy;  the  seed,  though  difficult  to  collect  on  account  of  the  cones 
breaking  up  when  ripe,  germinates  well  and  the  seedlings  are  hardy.  TransplantiDg 
is  not  difficult,  though  it  is  better  to  put  the  plant  into  baskets  for  a  year  or  more 
before  planting  out.    Seed-sowing  at  site  is  not  usually  successful. 

Treated  in  mixture  with  other  trees  like  Karshu  and  Mora  oaks.  Silver  fir  is  easy 
to  reproduce,  and  will  probably  give  the  best  results.  It  is  only  in  the  vicinity  of  hill 
stations  and  cantonments  that  its  timber  is  of  importance,  for,  like  that  of  the  spruce, 
it  quickly  gets  waterlogged  if  floated,  and  also  like  that  of  Uie  spruce,  there  is  little 
demand  for  it  in  the  plains,  since  the  railways  have  not  yet  adopted  the  practice  of 
creosoting,  and  the  demand  for  matchwood  and  paper-pulp  is  as  yet  non-existent 
For  big  timber,  an  exploitable  age  corresponding  to  a  girth  of  8  to  10  ft  will  prolMibly 
be  best;  for  fuel  only  a  much  earlier  age  would  probably  be  most  profitable,  say 
40  to  50  years. 

The  wood  is  used  indiscriminately  with  that  of  the  spruce ;  if  anything,  however,  its 
quality  is  not  quite  so  good.  It  could  be  used  for  sleepers,  if  creosoted.  It  is  good  for 
planking,  tea-boxes,  packing-cases,  etc.,  and  makes  excellent  shingles.  It  gives  very 
little  resin.  The  weight  is  about  30  lbs.  per  cubic  foot.  Capt.  Jones'  ten  experiments 
in  1844  gave  W  =  31  lbs.,  P  =  440.    The  branches  are  sometimes  used  for  litter. 

So  far,  few,  if  any,  insect  or  fungoid  enemies  of  the  Silver  fir  have  been  recorded. 

Ite. 

H    934.     Hazara,  7000  ft.  (Baden-Powell) 29 

H    774.    Kalatop  Forest,  Dalhousie,  7500  ft  (Pengelly)        ...    — 

H  2895,  3031.    Hattu,  Simla,  9000  ft  (Gamble) — 

H      65.    Nagkanda,  Simla,  9000  ft 29 

H    421.    Thona  Block,  Deoban  Forest,  8000  ft  (Bagshawe)  .        .         .30 
Nordlinger's  Sections,  vol.  7  {Abies  Webbiana)  (Tab.  XVI.  5). 

14.  LARIX,  Miller. 

The  Larch  of  Europe  is  L.  europcea,  DC  ;  Brandis  For.  Fl.  531,  found  in  the  Alps 
of  France,  Switzerland  and  Austria  and  elsewhere  in  Europe,  and  now  largely  planted 
in  Britain.  It  has  been  tried  in  various  places  in  the  Himalaya,  but  not  with  much 
success,  those  at  Manali  in  Kulu  being  apparently  the  most  successful,  though  I  can 
find  no  record  of  them  since  that  of  Ind.  For.  vii.  1881,  when  young  trees  4  years  old 
were  already  6  ft.  high.  The  Siberian  Larch,  L,  sihirica^  Led.,  forms  large  forests  in 
Russia  and  Siberia.  The  American  Larch  or  *'  Tamarack  ^'  of  swamp  lands  in  the 
Northern  United  States  is  the  L.  americana^  Michx. 

1.  L.  Grifflthll,  Hook.  f.  and  Th.  in  111.  Him.  PI.  1 21 ;  Fl.  Br.  Ind.  v.  655 ;  Brandis 
For.  Fl.  531 ;  Gamble  Darj.  List  84.  The  Sikkim  Larch.  Vem.  BoargaseUa^  Nep. ; 
Sah,  saar^  Lepcha. 

A  deciduous  tree.     Bark,  reddish-brown,  i  in.  thick.    Wood  soft  to 
moderately  hard :  sap  wood  white;  heartwood  red.  Annual  rings  very 
distinct      Medullary  rays  fine,  numerous,  prominent  on  a  radial 
section.    Besin-ducU  Bcanty,Aai^^ 
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Eastern  Himalaya,  in  Eastern  Nepal,  Sikkim  and  Bhutan,  at  8-12,000  ft. 

The  Sikkim  Larch  is  not  found  in  the  Daijeeling  Forests,  but  only  in  the  inner 
ranges.  Sir  J.  D.  Hooker  in  Him.  Journ.  ii.  44  says  the  wood  is  white,  and  that  he 
never  saw  it  red,  as  the  Chumbi  specimen  certainly  is.  The  Chumbi  specimen  was 
well  authenticated  by  excellent  fruiting  specimens,  having  cones  considerably  larger 
than  those  of  the  European  Larch  and  with  more  conspicuous  bracts,  which,  with 
the  scales,  are  persistent.  Growth  slow,  about  21  rings  per  inch  of  radius.  The  wood 
is  durable  and  is  exported  from  Sikkim  into  Tibet 

Ibe. 

E  969.    Chumbi  Valley,  Tibet,  abDut  10,000  ft  (Schlich)     .        .        .32 

Order  CIX.    CYCADACEiB. 

A  most  interesting  Order  of  plants,  but  one  of  very  small  importance  in  Forest 
economy.  In  appearance,  the  Indian  Oycads  resemble  palms  or  tree-ferns ;  they  have 
usually  a  thick  woody  or  more  or  less  spongy  stem  which  is  not,  or  very  little,  branched. 
The  leaves  are  lan^e  and  pinnate.  They  come  near  to  the  vascular  cryptogams  and 
especially  to  the  Marattiticece  tribe  of  ferns :  in  former  periods  of  the  world's  history 
they  were  of  great  importance  and  appeared  among  the  first  of  phanerogamic  plants. 

1.  CYCAS,  Liniu 

Five  species.  C.  Eumphii,  Miq. ;  Fl.  Br.  Ind.  v.  667 ;  Bedd.  FI.  Sylv.  ccxxvii. ; 
Kurz  For.  Fl.  ii.  502 ;  Trimen  Fl.  Ceyl.  iv.  122  (C.  circinalis,  Roxb.  Fl.  Ind.  iii.  744) ; 
Yern.  M6ndaing,  Burm. ;  Mdhormadu,  Cingh.,  has  a  thick  cylindrical  palm-like 
scarred  trunk,  occasionally  branched  and  reachiufi:  20  to  25  ft.  in  height,  with  a  girth 
of  3  to  4  ft.  It  is  found  in  the  beach  forests  of  South  Tenasserim  and  the  Andaman 
Islands,  and  is  often  cultivated  in  gardens.  Prain  says  that  it  is  also  found  in  the 
Coco  Islands,  and  there  attains  a  height  of  50  ft.,  with  a  girth  of  5  ft  *'  The  wood 
'  yields  a  good  quantity  of  sago  or  starch,  the  seeds  are  in  Ceylon  made  into  flour. 
*  Exudes  a  good  sort  of  resin,  which  is  applied  to  malif^nant  ulcers  '*  (Kurz).  C.  sta- 
mensis,  Miq. ;  Fl.  Br.  Ind.  v.  657 ;  Kurz  For.  Fl.  ii.  503 ;  Vern.  MSndaing,  Burm.,  is 
an  evergreen  shrub  or  small  palm-like  tree  found  in  the  Eog  and  dry  forests  of  Prome 
in  Burma  and  in  the  Sban  HDls.  It  gives  a  whitish  gum.  C.  revoluta,  Thunb.  is  a 
Japanese  species  often  grown  in  Indian  gardens. 

1.  C.  Circinalis,  Linn. ;  Fl.  Br.  Ind.  v.  656 ;  Bedd.  Fl.  Sylv.  ccxxvii. ;  Trimen 
Fl.  Ceyl.  iv.  121.  C.  sphcerica,  Roxb.  Fl.  Ind.  iii.  747.  Vern.  Orasmaro,  orguna, 
oruna,  rtngxta,  Uriya ;  Fir  ita,  Tel. ;  Madu,  Cingb. 

An  evergreen  palm-like  tree.  Bark  brown,  smooth  below,  tessellated 
above  in  small  diamond-shaped  scars.  Wood  soft,  yellowish,  consist- 
ing of  alternate  layers  of  woody  and  bast  tissue,  the  woody  layers  about 
twice  as  broad  as  the  bast  ones,  and  all  concentric  though  rather 
irregularly  anastomozing.  The  woody  layers  consist,  like  the  wood 
of  Coniferce,  of  tracheides  and  have  no  pores.  The  tracheides  have 
many  small  not  bordered  pits.  Medullary  rays  fine,  numerous, 
regular. 

South  India,  on  both  sides  of  the  Peninsula,  on  the  east  extending  north  to  Orissa ; 
moist  region  of  Ceylon  up  to  1500  ft. 

This  Cycas  is  found  in  the  undergrowth  of  the  forests,  and  may  reach  a  height  of 
15  ft.    It  is  often  branched.    The  seeds  give  a  kind  of  flour,  and  are  hollowed  out  and 

used  by  the  Khonds  as  snufif-boxes.     The  stems  give  a  clear  gum. 

IbB, 

C  3782.    Ganjam  Forests  (Gamble) — 

D  4279.    Mogilipenta,  Cuddapah  (Gamble) 37 

2.  C.  pectinata,  Griff. ;  Fl.  Br.  Ind.  v.  657 ;  Kurz  For.  Fl.  ii.  503 ;  Gamble  Darj. 
List  84.    Vern.  ThakcU,  Nep. 

A  small  evergreen  palm-like  tree.     Baric  \iTQrwTL^  xcl  \vssM«oi^»^ 
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folds  with  diagonal  clefbs  making  diamond-shaped  bosses.  Wood 
yellowish-white,  in  alternate  more  or  less  concentric  but  anastomozing 
rings  of  wood  tissue  and  bast  tissue,    MedvUary  rays  fine,  numerous. 

Eastern  sub-Himalajran  tract  from  Nepal  eastwards,  ascending  the  hot  Yalleys; 
Khasia  Hills,  Assam,  Ghittagong  Hills;  Eng  and  pine  forests  of  Martaban  and 
Tenasserim. 

In  the  Darjeeling  Terai,  this  Cycas  is  common  in  the  outer  S^l  forests,  like  the 
Sath  Bhaia  and  Tehsilpur  Jbars,  also  in  the  Tista  and  Great  Rangft  valleys  and  in 
other  yalleys  of  the  lower  hills.  It  gives  a  coarse  kind  of  sago,  which,  with  the  fruit, 
is  eaten  by  Lepchas. 

Ib6. 

E    877.    Balasun  Forest,  Darjeeling,  1000  ft.  (Gamble)         .        .         .    — 
E  2439.    Chenga  Forest  „  „  „  ...    54 

3.  C.  Beddomei,  Dyer ;  Fl.  Br.  lud.  v.  658.  (7.  revoluta,  Bead.  FL  Sylv.  ccxxviL 
Vem.  Per  ita,  Teb. 

A  low  short-stemmed  treelet.  Bark  brown,  exfoliating  in  rect- 
angular scales  showing  a  yellow  under-surface.  Wood  yellowish- 
whitOy  in  alternate  concentric  or  anastomozing  layers  of  woody  and 
bast  tissue,  the  latter  layers  rather  narrow.  Medullary  rays  fine, 
numerous. 

Hills  of  the  Ceded  Districts,  especially  Guddapah. 

D  4280.    Mogilipenta,  Guddapah  (Gamble). 
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Class  III.    MONOCOTYLEDONS. 

Orders  110  to  114. 

The  wood  of  Monocotyledonous  trees  dififers  considerably  from  that  of  Dicotyledons 
and  Gymnosperms.  In  a  Monocotyledonous  stem  the  wood  is  in  distinct  fibro-vascular 
bundles  in  no  regular  arrangement,  and  more  or  less  separated  from  each  other  by  the 
cellular  tissue  or  parenchyma.  Though  the  arrangement  of  the  bundles  is  irregular, 
it  may  roughly  be  noted  that  those  of  the  interior  are  larger  and  more  complex,  the 
outer  less  so,  Uie  outermost  smaller  and  simpler  still,  and  they  all  are  connected  with 
leaves — that  is  to  say,  they  pass  from  the  leaf-stalk  downwards  in  a  curved  fashion, 
first  inwards  and  then  outwards,  finally  joining  or  passing  parallel  to  each  other  down 
the  outer  cylinders.  In  section,  a  fibro-vascular  bundle  in  a  woody  Monocotyledon 
shows  usually  a  few  large  pores  which  are  large  pitted  vessels ;  a  few  smaller,  which 
may  be  spiral  or  annular  vessels ;  on  the  outer  side  and  between  the  pores  a  small 
mass  of  bast  cells  (phloem),  the  whole  surrounded  by  a  thick-walled  fibro-vasal  ring. 
There  is  no  regular  hark,  but  sometimes  there  is  a  thin  cylinder  of  tissue  resembling 
it.  When  once  developed,  the  stem  usually  increases  no  more  in  thickness,  so  that  a 
young  palm  or  bamboo,  for  instance,  has  from  the  first  the  greatest  thickness  which  it 
will  attain  during  life. 

The  chief  woody  plants  of  the  Monocotyledons  are  the  Palms  and  Bamboos ;  in 
the  former,  the  wood  is  continuous  throughout  the  cylinder ;  in  the  latter,  the  central 
portion  is  usually  hollow,  so  that  the  wood  is  found  in  a  ring. 


Order  CX.    SCITAMIXEiE. 

The  Ginger  Family.    The  plants  of  this  Order  are  scarcely  woody,  though  some  of 
the  Tribe  Muse^  attain  a  large  size. 

There  are  four  Tribes.  Tribe  1.  Zingibere^  contains  the  ginger,  cardamom  and 
turmeric,  all  well-known  Indian  cultivated  plants.  Alpinia  nutans,  Roscoe ;  Fl.  Br. 
Ind.  vi.  256,  is  a  large  gresarious  species  of  the  swamps  of  the  Terai,  growing  to  a 
height  of  10  to  15  ft.,  and  important  as  fodder  for  elephants.  Tribe  2.  Marantea 
contains  the  arrowroot,  also  the  Clinogyne  dichotoma,  Salisb. ;  Fl.  Br.  Ind.  vi.  258, 
the  plant  from  whose  stems  the  beautiful  Sitalpati  mats  are  made.  Tribe  3.  Canker 
contains  the  well-known  garden  Canna  indtca,  Linn.  Tribe  4.  Mubeje  contains  the 
"  plantains,"  of  which  there  are  six  species.  M,  superba,  Roxb. ;  Fl.  Br.  Ind.  vi.  261,  is 
a  fine  species  of  the  Bombay  Ghdts.  M,  aapientum,  Linn,  is  the  common  "  plantain  " 
or  "  banana,"  which  is  wild  in  many  of  the  damper  forests  in  India,  and  is  everywhere 
cultivated  for  its  fruit.  Though  quite  herbaceous,  it  reaches  the  proportions  of  a  small  * 
tree  with  very  large  leaves,  4  to  5  ft.  long  and  2  ft.  broad.  M,  textilis,  N^e^,  of  the 
Philippine  Islands,  is  sometimes  cultivated  in  India;  it  gives  the  valuable  Manila 
hemp.  Ravendla  madagascariensis,  Sonn. ;  Fl.  Br.  Ind.  vi.  198 ;  Kurz  For.  Fl.  ii. 
504,  is  the  "  Traveller's  tree "  of  Madagascar,  an  evergreen  palm-like  tree  with 
plantain-like  distichous  leaves  and  a  more  or  less  woody  trunk  20  to  80  ft.  high. 
It  is  cultivated  in  gardens  in  many  places  in  India  where  the  climate  is  moist  and 
warm  enough  for  it. 

In  the  Natural  Order  Ksmodobaoeji  comes  Sanseviera  Roxburghianaj  Schult.*^ 
Fl.  Br.  Ind.  vi.  271,  which  is  found  in  many  forests  in  South.  I\id\d»  ^xA  ^i/^^w^va.^  I^st 
its  valuable  fibre. 

The  Natural  Order  Amaryludejr  contama  the  ao-C82^«di  kxawwcwx  fci\w»^  ^^fc^  ^^ 
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which  is  Affave  amerioanaj  LinD. ;  Fl.  Br.  Ind.  vi.  277,  so  conspicuous  as  a  hedgs 
plant  especiidly  along  Indian  railways. 

Ordeb  CXL    LUIACEiB. 

In  India  four  genera  contain  more  or  less  woody  plants — Smilax,  Asparagus, 
Draciena,  Cordyline.  The  rest  are  herbaceous,  some  of  them,  like  the  lilies,  bong 
conspicuous  forest  flowering  plants.  Lilium  giganteum^  Wall. ;  Fl.  Br.  Ind.  tL  349,  is 
a  tall  species  with  white  flowers  reaching  6  to  12  ft.  in  height  in  damp  valleys  of  the 
Himalaya  at  about  7-9000  ft.  L.  polyphyllum,  Don  is  a  common  species  in  the 
forests  of  the  West  Himalaya,  and  has  recurved  petals,  dull  white  striped  with  purple. 
L,  neilgJierrensej  Wight,  with  large  white  flowers,  is  conspicuous  in  open  shrubby 
banks  in  the  hills  of  South  India.  Qloriosa  superha,  Linn. ;  Fl.  Br.  Ind.  vL  358,  ii  a 
handsome  climbing  plant  with  splendid  golden  and  scarlet  flowers,  found  in  the  oat- 
skirts  of  forests  in  most  parts  of  India. 

1.  SMILAX,  Linn. 

Several  species  are  small  erect  shrubby  plants  of  the  Himalayan  forests,  noUceaUe 
among  which  are  8.  vagmatOy  Dene,  of  the  underwood  of  the  oak,  fir  and  deodar 
forests  of  the  West  Himalaya ;  and  8.  rigida^  WaU.  of  the  forests  of  Sikkim.  Among 
climbing  species,  besides  8.  proUferOj  Boxb.,  8.  aspera,  Linn.,  is  a  woody  climber  of 
the  Himalaya,  often  with  variegated  leaves :  and  8.  WigJitii,  A.  DC  is  a  large  climber 
common  in  the  sholas  of  the  Nuglri  Hills  at  4-6000  ft. 

The  wood  consists  of  cellular  tissue,  with  rather  large  but  distant 
fibro- vascular  bundles,  each  with  two  or  three  large  pores  and  a  few 
smaller  ones. 

1.  S.  pPOlifePa,  Roxb.  Fl.  Ind.  iii.  795 ;  FL  Br.  Ind.  vi.  312 ;  Trimen  Fl.  CeyL 
iv.  283.  Yern.  Kumari,  dahni^  maskanti,  Behar;  8einn<ibaw,  setntdbaw^  Barm.; 
Mdhakabarasa,  Cingh. 

A  thorny  climber.  Outer  surface  smooth,  furrowed,  marked  by 
remains  of  fallen  leaves,  jointed.  Wood  like  that  of  canes,  consisting 
of  soft  cellular  tissue,  in  which  are  embedded  irregularly  fibro- vascular 
bundles.  These  have  usually  two  large  pores,  with  a  third  which  is 
often  subdivided. 

Deciduous  forests  in  most  parts  of  India,  common  in  those  of  S4I. 

C  3763.    Granjam  forests  (Gamble). 

2.  ASFABAGUS,  Linn.  Seventeen  species  of  Asparagus  are  described  in  FL  Br. 
Ind.,  all  erect  or  climbing  usually  spinescent  shrubs.  The  largest  and  most  conunon 
is  A.  racemosuSj  Willd. ;  Fl.  Br.  Ind.  vi.  316,  which  often  covers  the  bushes  and  shrubs 
on  the  outskirts  of  the  forests,  almost  all  over  India,  with  a  sheet  of  white  fragrant 
flowers.  The  shoots  of  several  species  are  edible,  resembling  those  of  the  cultivated 
Asparagus  in  flavour. 

3.  DBACiBNA,  Linn.  Eight  species  are  described  in  the  Fl.  Br.  Ind.  2>.  angus- 
Aifolia,  Roxb.  Fl.  Ind.  ii.  155 ;  Fl.  Br.  Ind.  vi.  327 ;  Kurz  For.  Fl.  ii.  543  (2>.  msi- 
fcliay  Wall. ;  Kurz  he) ;  Vem.  Kwdinnet^  Burm.,  is  an  evergreen  shrub  ot  small  tree 
of  the  Khasia  and  Naga  Hills,  Sylhet,  Burma  and  the  Andaman  Islands.  D.  epieaia^ 
Roxb.  Fl.  Ind.  ii.  157 ;  Fl.  Br.  Ind.  vi.  328 ;  Kurz  For.  Fl.  ii.  545,  is  a  small  evergreen 
treelet  of  Sylhet,  Chittagong  and  the  Andamans,  The  rest  are  quite  small.  The 
celebrated  *•  Dragon-tree  "  of  the  Canary  Islands,  which  grows  to  a  great  age  and  very 
large  size,  is  2>.  Draco,  Linn.  The  most  especially  celebrated  specimen  was  that  of 
Orotava  near  Teneriffe,  destroyed  by  a  storm  in  1867,  when  its  trunk  had  a  circom- 
ference  of  78  ft.,  and  its  height  was  75  ft.  (Kew  Museum  Gat.). 

The  stem-wood  of  Dracama,  in  f&ct  of  most  LUiacece,  differs  from  that  of  the  larger 
Mbnocotyledonous  Orders  such  aa  Pdlmea&  ^\i^  QTam\'a«^  by  its  capal»Iity  for 
increasing  in  diameter  and  by  bovmg  «k  ^\^c\.  Q\i\«t>»it. 
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4.  CORDYLINE,  Commers.  C.  termincUis,  Kunth ;  Fl.  Br.  Ind.  vi.  331 ;  Kurz 
For.  Fl.  ii.  546  (Dracoena  termincUiB^  Roxb.  Fl.  Ind.  ii.  156),  is  an  evergreen  erect 
glabrous  shrub  of  Bengal,  Assam  and  Burma,  with  large  leaves,  frequently  cultivated 
in  gardens. 


Order  CXII. 


49 


A  most  important  Order  of  plants,  containing  some  of  what  have  been  called  the 
princes  of  the  vegetable  kingdom.  Not  only  are  the  palms  among  the  most  beautiful 
of  plants,  but  they  contain  species  which  afford  some  of  the  most  valuable  of  economic 
products,  for  examples  of  which  I  need  only  point  to  the  coconut,  date,  oil-palm,  sago- 
palm,  and  various  others  giving  foodstuffs,  wax,  flour,  gums,  fibres  and  building  timber. 
In  Indian  Forest  economy,  only  a  few  are  of  great  importance,  e.g.  the  palmyra,  which 
forms  valuable  gregarious  forests  in  places,  as  does  the  wild  date  also ;  but  there  are 
other  species  occasionally  found  in  the  forests  which  have  a  special  importance,  and 
among  these  the  most  noticeable  are  the  CaryoUiy  Arenga,  Nipa^  species  oi  Phoenix  and 
the  rattan  canes.  Some  species  are  found  only  in  cultivation,  artificially  grown  in 
forests,  such  as  the  Areoa  palm  and  coconut. 

Many  exotic  species  are  to  be  found  in  cultivation  in  India!  Species  of  Chamoeraps 
and  Livistona  are  commonly  cultivated  in  gardens  in  the  north,  while  in  the  Royal 
Botanic  Gardens  of  Calcutta  and  Peradeniya,  the  public  gardens  of  Madras,  Bombay, 
Rangoon  and  elsewhere,  and  in  many  private  gardens,  numbers  of  other  introduced 
species  may  be  seen.  The  collections  of  the  two  Botanic  Gardens  mentioned,  those 
at  Penang  and  Singapore,  and  that  of  the  Dutch  colonial  garden  at  Buitenzorg  in 
Java,  are  justly  celebrated  all  over  the  world  for  the  splendid  series  of  palms  that 
has  been  got  together.  In  these  and  in  various  other  collections,  the  most  noticeable 
species  is  perhaps  the  Oreodoxa  regia,  H.  B.  and  E.,  of  Cuba  and  Central  America,  dis- 
tinguished by  the  somewhat  inflated  base  and  upper  portion  of  its  trunk.  It  is  gene- 
rally planted  in  avenues,  and  has  a  fine  effect,  the  grey  symmetrical  stems  recalling 
the  columns  of  an  ancient  Egyptian  temple.  The  24  Indian  genera  of  palms  belong  to 
six  Tribes,  viz. — 

Tribe    I.  Areceas    ....    Areca,  Rnanga,  Loxococcus,  Oncosperma, 

Bentinckia,  Wallichia,  Didymosperma, 
Arenga,  Caryota,  Nipa. 
II.  Phcenicese        .        .        .     Phoenix. 

III.  Corypheas         .        .        .    Corypha,  Nannorhops,  Licuala,  Livistona, 

Trachycarpus. 


9> 


lY.  Lepidocaryeaa  .        .        .    Calamus,  Daamonorops,  Zalacca,  Eorthal- 

sia,  Plectocomia,  Plectocomiopsis. 
V.  BorassesB  ....     Borassus. 
VI.  CocoinesB  ....    Cocos. 


The  wood  and  bark  are  not  distinct,  but  the  stem  generally  con- 
sists of  an  inner  softer  and  an  outer  harder  portion.  The  stem  con- 
sists of  a  large  number  of  scattered  fibro- vascular  bundles,  embedded 
in  soft  cellular  tissue.  On  a  horizontal  section  the  vascular  bundles 
appear  most  numerous  near  the  circumference  of  the  stem,  where  they 
are  small,  very  hard,  and  often  nearly  confluent,  so  as  to  form  a  hard 
rind.  In  the  centre  of  the  stem,  the  bundles  are  less  numerous  and 
generally  not  so  hard  as  near  the  circumference.  Consequently,  the 
central  portion  of  the  stem  is  chiefly  composed  of  cellular  tissue  which 
often  decays,  so  that  the  centre  of  old  palms  is  frequently  hollow,  with 
a  few  isolated  fibres. 

On  a  vertical  section  the  fibro-vascular  bundles  appear  like  lon^ 
wavy  lines,  which  do  not  run  parallel  to  each  other.     On  a  radial 
section  the  vascular  bundles  cross  each  other,  and  they  can  be  traced 
from  the  base  of  the  leaf,  where  they  terminate^  b«\idiik%  vsrw^x^^  \*:i 
the  centre  of  the  stem  and  then  outwards  agean  XiOi^^xd^^  ^^  ^vsRXiSfiL- 
ference. 
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The  structure  of  each  bundle  is  different  in  its  upper  and  lower 
parts.  In  its  upper  part  it  contains,  firstly,  vessels  varying  in  size, 
which  on  a  horizontal  section  appear  as  pores ;  secondly,  elongated  or 
polygonous  cells,  generally  forming  a  mass  of  softer  tissue  immediately 
surrounding  the  vessels  ;  thirdly,  a  mass  of  long,  thick-walled  fibres, 
of  which  the  hard  homy  portion  of  the  bundle  is  composed.  In  the 
lower  part,  the  bundle  is  composed  almost  entirely  of  fibres  without 
any  vessels  or  cells. 

A  horizontal  section  shows  the  bundles  near  the  circumference  in 
their  lower  part ;  these  therefore  only  consist  of  fibre,  while  towards 
the  centre  the  upper  part  of  the  bundles  is  cut  through  and  shows 
fibres,  vessels  and  cells.  It  must  not  be  forgotten  that  on  a  cross- 
section  the  upper  portion  of  the  bundles  may  be  cut  through  near 
the  circumference  where  they  enter  the  leaf-stalk,  but  these  are 
cut  through  obliquely,  are  easily  recognized,  and  there  are  few 
of  them. 

Tbibe  L    ABECEJ!. 

Actinorhytis  Cdlapparia^  Wendl.  and  H.  Drade ;  Talbot  Bomb.  List  201  {Areoa 
cocoideSf  Grifif.);  Yera.  Bam  supdriy  Kan.,  is  a  Malay  palm,  often  planted  in  the 
areca-nut  groves  of  N.  Eanara. 

1.  ARECA,  Linn. 

Four  species.  A,  concinna,  ITiw. ;  Fi.  Br.  Ind.  vi.  406 ;  Trimen  Fl.  Ceyl.  iv.  322 ; 
Vern.  Lenieri,  Cingb.,  is  a  small  erect  species  reacbing  about  8  to  12  ft.  in  heigbt  and 
1^  to  2  in.  in  diameter,  endemic  in  tbe  moist  low  country  of  Ceylon.  A.  triandra, 
Roxb.  Fl.  Ind.  iii.  617 ;  Fl.  Br.  Ind.  vi.  406 ;  Kurz  For.  Fl.  ii.  537 ;  Vern.  Bangua, 
ramguaj  rani  supari^  Beng. ;  Tawkunthiy  Burm.;  Aharadah,  And.,  is  a  small  erect 
species,  reaching  12  to  25  ft.  in  heigbt  with  1  to  1}  in.  in  diameter,  found  in  the 
undergrowth  of  tropical  forests  in  Ohittagong,  Burma  smd  the  Andaman  Islands. 
A,  nagensiSf  Qrifif.,  is  a  rather  tall  species  of  the  Naga  Hills  of  Assam,  but  little 
known. 

1.  A.  Catechu,  Linn. ;  Fl.  Br.  Ind.  vi.  405 ;  Roxb.  Fl.  Ind.  iii.  615 ;  Brandis  For. 
FL  551 ;  Kurz  For.  Fl.  ii.  636 ;  Gamble  Darj.  List  84 ;  Talbot  Bomb.  List  200 ;  Hook, 
f.  in  Trimen  Fl.  Ceyl.  iv.  321.  The  Areca-nut  or  Betel  palm.  Vern.  Suparij  EUnd. ; 
Gtia,  Beng. ;  Pung,  Mar. ;  Poka,  oka^  vakaj  Tel. ;  OamugUj  paku,  kamukai^  Tsm. ; 
Adike,  Kan. ;  A€Uika,  kamugu,  Mai. ;  Pufjoak^  Cingh. ;  Kunthij  kunbiriy  Burm. ;  Ah- 
htid-dah,  ah-fmr-rud-ddh^  And. ;  Pirumg^  Malay. 

A  tall  tree.  Stefm  slender,  cylindrical,  grey,  annulate,  the  inner 
part  generally  hollow.  Wood  brownish-grey.  Vascular  bundles 
lar^e,  brown,  forming  a  hard  rind  on  the  outside  of  the  stem,  each 
with  a  heart-shaped  homy  part  and  one  pore  in  the  sinua 

Cultivated  throughout  tropical  India ;  original  country  unknown. 
The  Areca-nut  palm  is  grown  in  large  groves  in  all  the  moist  hot  r^ions  of  India, 
especially  in  Malabar  and  Eanara,  in  Burma,  in  Ceylon,  in  Bengal  and  Assam,  and  at 
the  foot  of  the  Nilgiri  and  other  hills  of  South  India.  It  reaches  a  height  of  40  to  100 
ft.,  and  a  diameter  of  6  in.  to  1  ft.,  the  stem  being  cylindrical  with  r^ular  ringa,  the 
scars  of  fallen  leaf-sheaths.  It  is  a  very  beautiful  palm,  and  very  ornamental  in 
gardens.    In  Malabar  the  black  pepper  vines  are  grown  on  the  stems. 

A.  Mendis  gives  the  weight  per  cubic  foot  at  57  lbs.    The  wood  is  nsed  for  for- 
niture-pins,  bo?ra,  spear-handVes,  aiid  iox  %CAffoldixi^-pole8  in  Ceylon.    The  sheaths 
of  the  leaves  are  used  to  wrap  up  «i\icAfia  «xA  %&  \M^«c\x^>irrv\A\swsGL\  ^ibt^v^oda  are 
used  in  turning  for  nedklacea,  l^ie  ^uoX^a  ol  ^^i&a£%^^3tok  wA  ^'Casa  ^na^L  ve^^^a^ 
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on  account  of  the  reticulated  appearance  formed  by  the  ruminate  lines  in  the  albumen 
of  the  nut.  These  nuts  are  the  well-known  betel  nut,  so  universally  chewed  by  natives  ^ 
of  India,  especially  in  Bengal  and  Burma.  Most  villages  in  Bengal,  Burma  and  South 
India  have  their  few  betel  trees.  On  the  Bombay  coast,  the  Areca  palms  are  often 
badly  damaged  by  a  scale  insect,  ChionoBpia  aspidistrce,  Sign.,  which  largely  reduces 
the  outturn  of  fruit.  The  nuts  are  sometimes  badly  damaged,  when  stored  for 
trade  purposes,  by  the  beetle  Arceocerus  fasdculatus^  Degeer  ("  Ind.  Mus.  Notes," 

iv.  125). 

lbs. 
£  419.    Sundarbans  (Richardson)  ..•••••.    — 

W769.    South  Kanara  (Cherry) — 

No.  73,  Ceylon  Collection,  old ;  No.  118,  new  (A.  Mendis)     •       .        .57 

2.  PINANGA,  Bl. 

About  eight  species,  small  erect  palms  like  the  smaller  species  of  Areca^  and  of  little 
Importance.  P.  hexasticha,  Scheff. ;  Fl.  Br.  Ind.  vi.  406 ;  Kurz  For.  Fl.  ii.  539,  grows 
to  a  height  of  from  25  to  30  ft.  in  marshy  places  at  the  southern  end  of  the  Pegu 
Yoma.  P.  Kuhlii,  Bl. ;  Fl.  Br.  Ind.  vi.  409  (P.  coatata,  Bl. ;  Kurz  For.  Fl.  ii.-  538), 
is  a  soboliferous  species  of  the  South  Andaman  Island.  P.  Dicksonii,  Bl. ;  FL  Br. 
Ind.  vi.  409  (Areca  Dicksonii,  Rozb.  Fl.  Ind.  iii.  616),  is  a  small  species,  16  to  18  ft. 
in  height,  found  in  the  forests  of  the  Western  Ghdts.  Dr.  Dickson  reported  that  the 
fruits  were  used  for  chewing  as  a  substitute  for  those  of  A,  Catechu  (Griff.).  P. 
Griffithii,  Becc.  and  P.  Hooheriana,  Becc.  are  found  in  the  Khasia  Hills.  P.  Manii^ 
Becc. ;  Fl.  Br.  Ind.  vi.  409,  is  a  comparatively  large  species,  reaching  50  ft.  in  height 
and  5  to  6  in.  in  diameter  in  the  Andaman  and  Nicobar  Islands. 

1.  P.  gracilis,  BL;  Fl.  Br.  Ind.  vL  407;  Kurz  For.  FLii.638;  Gamble  Darj.  List 
85.  Areca  gracilis^  Koxb.  FL  Ind.  iii.  619.  Vem.  Qua  supari,  ramgua,  Beng. ;  Khur^ 
kar,  Lepcha ;  Ranga^  Ass. ;  Tawkunthi^  Burm. 

A  slender  palm.  Stems  brown,  jointed,  with  closely  packed 
fibro-vascular  bundles  outside,  the  inside  becoming  hollow  when 
dry. 

Lower  Himalaya  of  Sikkim  and  Bhutan  at  2-3000  ft. ;  Assam,  Khasia  Hills  and 
Chittagong ;  tropical  forests  of  Burma,  and  north  to  the  Eachin  Hills. 

This  Uttle  species  is  common  in  the  Darjeeling  Hills.  In  Assam  its  leaves  are 
used  in  roofing  native  huts. 

E  3425.    Dalingkot,  Darjeeling,  1500  ft  (Gamble). 

3.  LOXOCOCCUS,  WendL  and  Drude.  L.  rupicola,  Wendl.  and  Dr. ;  FL  Br.  Ind. 
vi.  413 ;  Trimen  FL  Geyl.  iv.  322 ;  Yern.  DotaXu,  Gingh.,  is  an  erect  but  soboliferous 
palm,  rather  common  on  rocks  and  cliffs  in  the  moist  region  of  Ceylon,  at  1-5000  ft. 
The  seed  is  used  to  masticate,  like  the  Betel-nnt.  It  reaches  30  to  40  ft.  in  height, 
with  a  diameter  of  1}  in. 

4.  ONCOSPERMA,  Bl.  0.  fascicidatum,  Thw. ;  Fl.  Br.  Ind.  vi.  415 ;  Trimen  FL 
Ceyl.  iv.  323;  Yern.  Katu-kitul,  Cingh.,  is  an  endemic  Ceylon  palm,  growing  on 
steep  hillsides  in  the  moist  region.  The  stems  reach  50  to  60  ft.  in  height,  with 
5  to  6  in.  in  diameter,  and  are  copiously  armed  with  long  flexible  black  spines.  The 
fruit  resembles  very  large  black  currants. 

5.  BENTINCKIA,  Berry. 

B,  nicoharica,  Becc. ;  Fl.  Br.  Ind.  vi.  418,  is  a  tall  palm  of  the  Nicobar  Islands, 
with  a  trunk  60  to  70  ft.  high  and  9  in.  in  diameter. 

1.  B.  Coddapanna,  Berry ;  FL  Br.  Ind.  vL  418 ;  Roxb.  FL  Ind.  iii.  621.  Vern^ 
Conda-pana^  Tam. 

An  erect  palm,  6  to  7  in.  in  diameter,  "iSS  ^  \i^    Slerwx*  ^^^  > 
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striate  longitudinally.     Wood  grey  with  large  fibro-vascnlar  bundles, 
the  homy  part  grey,  each  with  a  pore  on  the  inner  side. 

Hills  of  Travancore  and  Tinnevelly. 
W  4301.    Tinnevelly  (Brasier). 

6.  WALLICHIA,  Roxb. 

Three  speclep.  'TT.  deimft<yra,  Mart.;  Fl.  Br.  Ind.  vi.  419;  Brandis  For.  FI.  549; 
Kurz  For.  Fl.  ii.  532 ;  Ghimble  Darj.  List  85 ;  Yem.  Kola  aunsay  gov  aunsa,  KumaoD ; 
Ooh,  uh,  Lepcha ;  Tahoru,  Nep. ;  Zanaung^  Burm.,  is  a  small  stemless  palm,  oommon 
in  the  Outer  EUlmalaya  from  Kumaon  eastwards  up  to  4000  ft.,  in  Eastern  Bensal  and 
Chittagong.  In  Kumaon  the  leaves  are  used  for  thatching,  and  in  Darjeeling  they  are 
employed  as  pony-fodder,  while  the  midrib  of  the  leaves  makes  combs  for  the  Nepalese 
settlers.  W.  caryoMdes,  Boxb. ;  Fl.  Br.  Ind.  vi.  419 ;  Brandis  For.  FL  550 ;  Kim 
For.  Fl.  ii.  632  (Wrightea  oaryotoides,  Roxb.  Fl.  Ind.  iii.  621);  Vem.  ChapaUa, 
hdpatUiy  Chittagong ;  Mocltooma,  Magh ;  Zanaung,  Burm.,  is  a  small  palm  of  Gnitta- 
gong  and  Burma. 

1.  W.  dlstieha,  T.  And. ;  FJ.  Br.  Ind.  vi.  419 ;  Gamble  Darj.  List  85.  W.  Tamm, 
Kurz  For.  Fl.  ii.  533.    Yem.  Katong,  Lepcha ;  Zanaung^  Burm. 

An  erect  palm.  Stem  covered  with  bases  of  fallen  leaves,  shaggy 
with  fibre.  Wood  soft,  when  dry  hollow  in  the  centre,  fibro-vascolar 
bundles  dark  brown  or  black. 

Outer  hills  of  Daneeling  District  and  perhaps  eastwards  up  to  2000  ft. ;  Kachin 
Hills  and  upper  mixea  forests  of  the  Pegu  Yoma  in  Burma. 

A  very  interesting  and  curious  palm  with  distichous  or  somewhat  spiral  leaves. 
It  grows  to  a  heieht  of  15  to  20  ft.,  with  a  diameter  of  6  to  12  in.,  and  has  its  laige 
grey  leaves  joined  at  the  base  by  a  network  of  dark  fibres.  The  Lepchas  fell  it  to  get 
the  pith,  which  they  eat,  so  that  the  tree  may  eventually  get  scarce  in  Sikkim. 
T.  Anderson  says  that  the  berries,  and  perhaps  the  leaves,  irritate  the  skin,  but  I 
never  found  it  so.  It  prefers  to  grow  on  very  steep  rocky  places  in  full  gUffe  of 
sunlight. 

E  878,  2460.    Sivoke  Hills,  Darjeeling  (Gamble). 

7.  DIDYMOSPERMA,  Wendl.  and  Drude.  Two  species.  2>.  nana,  WendL  and 
Drude ;  Fl.  Br.  Ind.  vi.  420,  and  2>.  gracilis.  Hook,  f.,  are  dwarf  palms  of  Assam  and 
the  Khasia  Hills. 

8.  ARENGA,  Labill.    Two  species. 

A,  saccharifera,  Labill.;  Fl.  Br.  Ind.  vi.  421;  Brandis  For.  Fl.  550;  Kurz  For.Fl. 
ii.  533  (Saguerus  Rumphii,  Roxb.  Fl.  Ind.  iii.  626) ;  Vem.  Taung-on,  Burm. ;  Eju, 
Malay,  is  the  common  Malayan  Sago  palm,  very  commonly  cultivated  in  India,  imd 
wild  in  the  forests  of  Burma  and  Assam.  The  heart  of  the  stem  contains  large 
quantities  of  sago,  and  the  cut  flower-stalks  yield  a  sugary  sap,  which  is  made  into 
sugar  and  palm  wine.  The  horsehair-like  fibre  found  at  the  base  of  the  petioles  is 
similar  in  its  uses  to  coconut  fibre  and  is  valuable  for  cordage.  The  palm  dies  after 
ripenine  its  whole  crop  of  fruit,  and  the  stems,  which  speedily  become  hollow,  are  then 
useful  for  troughs  ana  water-channels,  lasting  well  underground.  Roxburgh  was  so 
impressed  with  its  general  utility  that  he  recommended  its  being  largely  cultivated 
in  India.  He  records  that  one  tree  gave  about  150  lbs.  of  good  sago  m^.  It  reaches 
a  height  of  20  to  40  ft.,  with  a  diameter  of  1  to  2  ft.,  and  retains  its  leaves  for  long,  so 
that  it  is  leaf-bearing  almost  from  the  base  up.  The  leaves  are  very  long,  sometimes 
20  to  28  ft.,  and  the  Fl.  Br.  Ind.  says  that  there  are  often  up  to  115  leaflets  on  each 
side  of  3  to  5  ft.  in  length.  They  are  joined  together  by  shaggy  fibres.  A.  WightU, 
Griff. ;  Fl.  Br.  Ind.  vi.  422 ;  Talbot  Bomb.  List  201,  is  a  stemless  or  short-stemmed 
long-leaved  palm  of  the  Ghdts  of  North  Kanara,  extending  to  Goimbatore  and  the 
Nilgiri  Hills  at  1500-3000  ft.  It  grows  chiefly  in  forest  undergrowth  in  ravines,  and 
18  very  Jocal.  I  have  found  it  m  t\ie  CootLOOiNiX^c^,wA'^'aK\»\.  ^^^  vt.  \a  oommon 
near  f he  falls  of  Gairsoppa. 


PALMILE  729 

9.  CARYOTA,  Linn. 

Three  species.  (7.  ohtusa,  Griff. ;  Fl.  Br.  Ind.  vi.  422 ;  Vern.  Bura  suwat^  Ass.,  is 
a  species  of  the  Mishmi  Hills  in  Assam  at  3-4000  ft.  closely  resembling  C,  urens^  but 
with  more  obtuse  leaflets.  (7.  mitis.  Lour. ;  Fl.  Br.  Ind.  vi.  423  ((7.  soholifera,  "Wall. ; 
Kurz  For.  Fl.  ii.  530);  Vern.  Minbaw,  Burm.;  Baratahdah,  And.,  is  a  soboliferous 
species  of  the  tropical  forests  of  Arracan,  Martaban,  Tenasserim  and  the  Andaman 
Islands.  Praia  says  it  forms  dense  thickets  in  the  Coco  Islands,  and  Mr.  Uomfray 
says  it  is  called  the  ''  Sago  Palm  "  in  the  Andamans  (B  1045,  Andaman  Islands). 

1.  C.  urens,  Linn.;  Fl.  Br.  Ind.  vi.  422;  Roxb.  Fl.  Ind.  iii.  625;  Brandis  For.Fl. 
550;  Kurz  For.  Fl.  ii.  530;  Gamble  Daij.  List  85;  Talbot  Bomb.  List  201;  Trimen 
Fl.  Ceyl.  iv.  324.  Vern.  Bunghong,  simong,  Lepcha;  Tamadong,  Bhutia;  Bara 
flawar,  Ass.;  Salopa,  Uriya;  Solopo,  mrta,  Khond;  JUugaj  Reddi;  Mhdr^  mardi^ 
mariy  jirugu,  Tel. ;  Conda'pannaj  erim-panna^  ■  utcHi-panna,  tvppilipana.  Tarn. ; 
Bhyni,  beitia,  baini,  hugani,  hagni,  Kan.;  Berliy  Mar.;  Shundra  pana,  ertrnpana^ 
chundapanay  olathi,  Mai.;  Kitiil,  nepora^  Cingh.;  Hlyaniban,  Magh;  MinbaWy 
Burm. 

A  fine  palm.  SteTn  smooth,  cyKndrical,  annulate,  grey.  Wood 
very  hard  in  outside  portion,  soft  within,  the  outside  brown  with 
close  black  streaks  caused  by  the  homy  part  of  the  fibro- vascular 
bundles.  This  is  black,  somewhat  quadrangular  or  triangular  in 
section,  with  a  large  pore  at  the  base  inside. 

Lower  Himalaya  from  Nepal  eastwards  up  to  4-5000  ft. ;  Assam,  Eastern  Bengal  - 
and  Chittagoug ;  upper  mixed  forests  of  Upper  Burma  and  the  Pegu  Yoma ;  Orissa, 
the  Gircars  and  shady  valleys  In  the  eastern  forests  of  the  Deccan ;  Western  Coast  from 
the  Konkan  southwards ;  low  country  of  Ceylon :  much  planted  in  gardens. 

This  splendid  palm  is  remarkable  for  its  much-cut  leaves  and  wedge-shaped  leaflets. 
The  leaves  are  often  18  to  20  ft.  long  and  10  to  12  ft.  broad  and  the  truck  rises  to 
30  to  40  ft.,  with  a  diameter  of  1  ft.  A.  W.  Higgens  found  one  in  the  Palkonda 
Hills,  Cuddapah,  which  was  nearly  50  ft.  high  and  6  ft.  in  girth.  In  the  Darjeeling 
Hills  it  is  rarely  of  large  size,  as  it  is  much  cut  for  food  by  the  Lepchas.  The  same 
is  the  case  in  the  hills  of  Orissa  and  the  Circars,  but  near  villages  it  is  protected  by 
K bonds,  Sauras,  and  other  tribes  on  account  uf  its  toddy.  In  that  region  its  leaves 
are  the  chief  fodder  for  elephants.  The  wood  is  strong  and  durable ;  it  is  used  for 
agricultural  purposes,  water  conduits  and  buckets ;  and  it  is  also  employed  for  plough- 
shafts  and  for  rafters  in  house-building.  The  leaves  give  the  "  Kitul "  fibre,  which 
is  very  strong,  and  is  made  into  ropes,  brushes,  brooms,  baskets  and  other  articles ; 
the  fibre  from  the  sheathing  petioles  and  the  peduncle  is  made  into  ropes  and  fishing- 
lines,  which  are  very  strong.  The  interior  of  the  stem  is  filled  with  a  sago-like 
starch  which  is  made  into  bread  or  boiled  into  gruel.  Seemann  says  it  is  good  and 
very  nutritious.  From  the  cut  spadiz  large  quantities  of  toddy  are  obtained,  which 
is  either  fermented  or  boiled  down  into  sut^ar.  For  an  account  of  the  tappiog  of 
Caryoia  in  Travancore,  see  A.  M.  Sawyer  in  Ind.  For,  xxi.  134.  With  regard  to 
the  length  of  life  of  the  tree,  Seemann  says  ("  Popular  History  of  Palms,*'  p.  135), 
"  The  Caryotas  flower  only  once  during  their  course  of  existence.  The  first  spadix 
'  appears  at  the  top  of  the  tree ;  as  soon  as  that  has  done  flowering,  others  (latent  buds) 
'  issuing  from  the  axils,  or  former  axils,  of  the  lea7es,  make  their  appearance ;  this 
'  process,  being  of  a  downward  tendency,  is  repeated  until  the  last  spadix,  which  may 
'  be  looked  upon  as  the  death-knell  of  the  plant,  shows  itself  at  the  foot  of  the  trunk, 
'  proclaiming  that  the  hour  of  departure  from  life  is  at  band." 

lbs. 

E  2459.    Chawa  Jhora,  Sivoke,  Darjeeling  (Gamble)      .        .  .45 

D  4278.    Mogilipenta,  Cuddapah  (Gamble) 54 

No.  44,  Ceylon  Collection  (old),  74  (new)  (A.  Mendis)    .        .        .        .71 

10.  NIPA,  Wurmb.    N.fruticans,  Wurmb. ;  Fl.  Br.  Ind.  vi.  424 ;  Roxb.  Fl.  Ind. 
iii.  650 ;   Kurz  For.  Fl.  ii.  541 ;  Trimen  Fl.  Ceyl.  iv.  325 ;  Vern.  Gulga,  gahna, 
yolphal  (fruit),  golpatta  (leaves),  Beng.;  Demi,  Burm.;  PoQtthadfih^  k.\i^*\  Qcycvrfi^^ 
Ciugh.,  is  a  larse  gregarious  soboliferous  palm  mfh.  \>Ta\iO[i^  iocAsXaOs.  ^sA  ^\:s£c^aNfik 
leaves,  often  23  to  30  ft.  long.    It  is  found  in  lYi^  ww  «&\.MatV»  ^c^Sl  ^^^^  ^^^^"^ 
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of  the  Sundarbans,  Chittagong,  Barma  and  the  Andamans;  also,  but  rarely,  in 
Ceylon,  but  not  in  the  Peninsula.  The  leaves  are  very  largely  used  for  thatching 
and  at  the  Straits  for  covering  cigarettes  ;  toddy  is  obtained  from  the  spathe ;  and  the 
young  fruit  is  edible.  The  old  fruits  are  large,  the  interior  being  hard  like  iTory,  hot 
transparent ;  they  are  carried  to  sea  and  floated  great  distances.  In  "  Him.  Joom." 
Hooker  draws  attention  to  the  frequency  with  which  very  similar  fruits  are  found  in 
the  Tertiary  strata  at  the  mouth  of  the  Thames,  and  points  out  how  they  must  have 
floated  there  as  the  fruits  of  Ntpa  do  now  to  distant  shores.  The  leaf-stalks  are  used 
to  help  to  float  Sundri  logs  in  the  Sundarbans,  also  as  fishing  floats.  The  trade  in 
Golpatta  leaves  in  the  Sundarbans  is  considerable ;  it  amounts  yearly  to  about  135,000 
tons,  valued  at  nearly  Hs.60,000. 

Tribe  II.    FHCENICEJ!. 
11.  PHCENIX,  Linn. 

There  are  eight  species  of  wild  date  palm  in  India,  and  the  cultivated  date,  P.  dacif- 
lifera,  Linn. ;  Koxb.  Fl.  Ind.  iii.  786 ;  Brandis  For.  Fl.  562 ;  Vem.  Khajur^  is  now 
largely  planted  in  various  parts  of  India.  When  Brandis^  For.  Flora  was  published, 
it  was  only  mentioned  that  it  was  cultivated  in  the  Punjab  and  Sind ;  but  of  recent 
years,  owing  to  the  GK)vemment  having  taken  the  matter  up  strongly,  plantations  of 
it  have  been  formed  in  many  places,  and  it  is  hoped  that  in  some,  at  least,  it  will 
succeed  and  prove  a  valuable  help  to  the  people  as  providing  an  excellent  food.  It  is 
rather  difficult,  however,  to  find  the  exact  climate  to  suit  it  with  the  proper  amooat 
of  moisture  in  the  soil.  A  damp  place  in  a  hot,  dry  climate  (like  an  African  desert 
oasis)  seems  to  be  its  favourite  locality,  and  if  it  obtains  that,  it  does  not  mind  voy 
hot  winds  at  one  season  and  frost  at  another.  It  can  be  grown  from  seed,  but  such 
a  large  percentage  usually  turn  out  male  trees,  that  in  making  a  date  grove  it  is  more 
satisfactory  to  use  offsets  from  known  female  plants  with  only  an  occasional  male. 
Such  offsets  are  produced  in  abundance  at  the  base  of  the  stem,  and  can  be  taken  off 
and  planted  separately.  In  this  way,  also,  good  varieties  can  be  selected.  The  best 
kinds  come  from  the  Persian  Gulf. 

P.  zeylanica.  Trim. ;  Fl.  Br.  Ind.  vi.  425 ;  Trimen  Fl.  Ceyl.  iv.  326 ;  Vem.  IncU, 
Oingh.,  is  a  rather  short  palm  8  to  20  ft.  high,  found  in  the  moist  low  country  of 
Ceylon,  especially  on  the  southern  coast.  The  leaves  are  made  into  mats  and  boxes, 
and  the  fruit  is  eaten.  P.  rupicola,  T.  And. ;  Fl.  Br.  Ind.  vi.  425 ;  Gamble  Darj. 
List  85 ;  Vem.  Schiapf  sap,  fam,  Lepcha,  is  a  graceful  slender  species,  15  to  20  fi 
high  and  about  8  in.  in  diameter.  It  is  found  in  the  Sikkim  Himalaya,  chiefly  on 
the  steep  clifis  of  the  lower  bills  around  the  Tista  and  Mahanadi  rivers ;  also  in  Assam 
and  the  Mishmi  Hills.  The  interior  of  the  stem  is  eaten  by  Lepchas.  P.  pcUudoea, 
Roxb.  Fl.  Ind.  iii.  789 ;  Fl.  Br.  Ind.  vi.  427 ;  Brandis  For.  Fl.  556 ;  Kurz  For.  Fl.  iL 
536 ;  Vem.  Hintal,  hital,  Beng. ;  Thinhaung,  Burm.,  is  a  soboliferous  gregarious  palm 
of  the  Sundarbans,  Burma  and  the  Andaman  Islands.  The  stems  are  used  for  rafters, 
the  leaves  for  thatch  and  to  make  ropes :  the  trade  in  them  in  the  Sundarbans  is  odd- 
siderable,  and  is  valued  at  about  R8.8500  yearly  (E  3643,  Sundarbaus).  P.fariniftra, 
Roxb.  Fl.  Ind.  iii.  785 ;  Fl.  Br.  Ind.  vi.  426  (P.  pmiUa,  Gaertn. ;  Trimen  Fl.  Ceyl.  iv. 
327) ;  Vem.  Incku,  Tam. ;  Chilta-eita,  Tel. ;  Ichal,  Kan.,  is  a  shrubby,  very  spinoob, 
stemless  dwaif  palm  of  the  sandy  tracts  on  the  Coromandel  coast  and  in  Ceylon.  Its 
leaves  are  used  to  make  mats,  and  its  trunk  gives  a  farina  which  is  eaten.  P.  acaulis, 
Buch. ;  Roxb.  Fl.  Ind.  iii.  783 ;  Fl.  Br.  Ind.  vi.  426  ;  Brandis  For.  Fl.  555 ;  Kurz  For. 
Fl.  535 ;  Gamble  Darj.  List  85 ;  Talbot  Bomb.  LUt  202 ;  Vern.  Khajuri,  pind  khajur, 
jangli  khajur,  paXauti,  Hind. ;  Takul^  Nep. ;  Schap,  Lepcha ;  Boichand,  Mar. ; 
Kofirif  Uriya ;  Keeta,  K61,  Sonthal ;  Chindiy  hindi,  jhari  sindi,  Grond ;  Eeta^  Reddi ; 
Juno,  Kurku  ;  Thinhaung,  Burm.,  is  a  low  palm  with  a  thick  bulbous  stem  found  in 
a  sub-Himalayan  tract  from  the  Jumna  eastwards  and  up  to  2500  ft.,  also  in  Central 
India,  Behar  and  Burma.  It  chiefly  grows  in  forests  of  S^l  or  Long-leaved  pine  in 
Northem  India,  on  dry  hill  slopes  in  Central  India  and  in  £ng  forest  in  Burma.  The 
fruit  is  occasionally  eaten,  and  a  kind  of  sago  obtained  from  the  pith.  P.  rchusta. 
Hook.  f. ;  Fl.  Br.  Ind.  vi.  427,  is  a  wild  date  found  by  Sir  J.  D.  Hooker  on  Parasnith 
Hill  in  Chota  Nagpore  at  4000  ft.  It  has  a  trunk  15  to  20  ft.  high,  very  thick,  and 
densely  covered  with  oppressed  old  leaf-sheaths.  I  have  specimens  collected  in  various 
pl&cea  in  the  Gumsur  Valley,  Gc^n^Mn^  tjYjXOcl  V^v.-^^  \««a  k-mdly  ideotified  for  me  by 
Prof.  Beccari,  and  he  has  aVao  \d^iit\^'0^  «a  \3av^  ^^v^"^^^  ^^<8«.W^\il'lsJi^sR^Vss.K 
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Kanara.  These  three  species,  P.  acatdis,  P.  rohtista  and  P.  humilis,  are  most  difficalt 
to  distinguisb,  especially  in  dried  specimens,  which  must  of  necessity  be  fragmentary. 
Speaking  from  the  point  of  view,  not  of  the  botanist,  but  of  the  Forest  observer,  I 
recognize  clearly  two  species :  P.  acatUis,  which  has  a  very  short  bulbous  stem  and 
very  short  peduncles,  and  P.  hwnUiSf  which  has  a  distinct  stem  and  very  long  pedun- 
culate flowers.  This  would  include  (1)  the  Siwalik  plant  with  tall  stems  10  to  12  ft. 
high,  whose  wood  is  here  described  under  P.  humilis ;  (2)  the  S.  Indian  plant  (var. 
pedunculata,  Becc.)?  which  has  quite  short,  but  still  distinct  stems ;  (3)  the  tall- 
stemmed  plant  of  the  Circars,  of  which  a  fine  patch  is  to  be  seen  on  the  western  side 
of  IVIahendragiri,  and  which  may  extend  north  to  include  the  Ghota  Nasrpore  plants, 
and  even  P.  rohusta  of  Parasndth ;  and  (4)  the  Khasia  Hills  plant  (var.  Loureirii,  Becc), 
which  I  do  not  know  personally,  but  which  has  a  short  stem.  Sir  Joseph  Hooker  has 
well  said  that  more  knowledge  of  the  living  plants  is  necessary  for  the  proper  identic 
flcation  and  description  of  these  puzzling  wild  dates. 

1.  P.  sylvestris,  Roxb.  Fl.  Ind.  iiL  787 ;  Fl.  Br.  Ind.  vi.  425 ;  Brandis  For.  Fl. 
554 ;  Kurz  For.  Fl.  ii.  535 ;  Talbot  Bomb.  List  202.  The  Wild  Date  Palm.  Vern. 
Khajur,  khaji,  salma,  thalma^  thakil,  Hind. ;  Fedda  eeta^  Tel. ;  Peri(i*eetchamy  Tam. ; 
Ichal^  ktUlu,  Kan. ;  Seimdi,  Berar ;  Boichand,  shindi.  Mar. ;  Sindi,  Gondi. 

An  erect  palm.  Stein  thick,  densely  covered  with  the  bases  of 
fallen  leaves,  or  marked  by  prominent  scars  if  they  have  fallen.  Wood 
light  brown,  outer  cylinder  hard  and  rough,  inner  soft.  FibrO'Vaacvlar 
bundles  large,  the  homy  part  pale,  shining,  round  or  oval,  with  3  to  5 
pores  at  the  inner  border. 

Cultivated  all  over  India  and  Burma ;  wild  in  the  Indus  basin  (Aitchison,  see  Fl. 
Br.  Ind.) ;  Talbot  says,  "  certainly  indigenous,**  as  I  too  am  inclined  to  think  it  is. 

The  common  wild  date-palm  is  one  of  the  most  conspicuous  trees  in  India.  It 
sometimes,  if  not  tapped  or  damaged,  grows  very  tall  and  graceful,  reaching  40  to  50 
ft.  high  and  1  to  2  ft.  in  girth.  In  some  regions  it  is  almost  the  only  tree  visible. 
In  some  places,  as  on  salt  lands  and  about  springs  in  the  Deccan,  it  covers  considerable 
areas,  forming  a  gregarious  forest  growth,  and  these  areas  are  valuable,  and  are  beiug 
reserved  where  they  belong  to  Government.  Where  they  come  on  private  estates  they 
give  a  considerable  income.  The  reason  for  this  is  that  they  are  tapped  regularly  for 
toddy,  and  this  is  either  made  into  fermented  liquor  or  is  boiled  down  into  sugar.  In 
some  cases,  in  South  India,  rights  to  tap  existing  date-trees  (also  palmyra)  in  Beserved 
Forests  have  been  claimed  and  allowed.  The  tapping  is  done  by  cutting  a  notch  in 
the  soft  wood  at  the  base  of  the  lowest  living  leaves,  and  a  pot  is  tied  on  to  catch  the 
juice.  The  wound  is  renewed  by  cutting  a  fresh  thin  slice  from  time  to  time  until 
exhausted.  As  this  is  done  regularly,  at  intervals  of  two  to  three  years,  the  stems  of 
old  trees  have  a  curiously  zigzag  appearance,  and  the  terminal  tuft  of  leaves  appears 
as  if  pushed  to  one  side  (see  picture  m  Ind.  For.  xviii.  452,  Article  on  the  "  Date  Sugar 
Industry  of  Bengal,"  by  Upendranath  Kanjilal). 

The  wood  is  sometimes  used  for  building,  for  water-pipes  and  other  purposes, 
and  the  leaves  are  made  into  matting,  ropes  and  baskets.  Skinner  gives  (No.  104 
with  Madras  wood)  W  =  39  Iba.  per  cubic  foot,  P  =  512. 

lbs. 

E    416.    Sundarbans  (Richardson) 45 

P    887.    Multdn  (Baden-Powell) — 

0  4567.    Saharanpur  Botanic  Garden  (Gollan)        .        .        .        .        ,    28 

In  Nordlinger's  Sections,  vol.  8,  is  a  specimen  of  P.  dactylifera  with  similar 
structure  (Tab.  XVI.  6). 

2.  P.  humilis,  Royle;  Fl.  Br.  Ind.  vi.  426;  Talbot  Bomb.  List  202.  Vt-rn. 
Khajur,  Hind. 

An  erect  palm.    SteTa  sometimes  short,  sometimes  reaching  a  con- 
siderable height,  10  ft.  or  more,  covered  closely  with  the  bases  of  the 
petioles  of  fallen  leave?,  or  marked  with  very  prominent  scars  where 
these  have  fallen.     Wood  light  brown,  moderately  hard*      Fvforeo- 
vascular  bundles  small,  many,  the  homy  -parti  ^TCvsiX!l  vci  ^^^^v<3^,^\s^Ri> 
rounded,  with  2  to  5  pores  in  a  group  on  tii^  mxL<et  ^^^* 
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Hilly  districts  of  India ;  Siwalik  Range  and  Lower  Himalaya ;  AaaaxOf  the  Khasis 
Hills,  Eastern  Bengal  and  Burma ;  Chota  Nagpore,  Orissa  and  the  Gircan ;  Deocan 
Hills  and  Nilgiris,  and  the  W.  Ghdts  from  Kanara  southwards. 

A  graoefui  species  when  well  grown  and  with  a  well-marked  stem ;  bat  aomatimes 

nearly  stemless.     It  has  several  varieties,  for  which  see  before. 

UK. 

0  4694;.    Banipur,  Saharanpur  Siwaliks  (Gkimble) 29 

D4188.    Cuddapah  Forests  (Gamble) — 


Tribe  III.  CORYPHEJl. 

Chamoeropa  exceUa^  Thunb. ;  Brandis  For.  Fl.  547,  is  a  Chinese  and  Japanese  fim 
palm  often  cultivated  in  Northern  India.  It  is  quite  hardy  up  to  7000  It.  Ofc  mon, 
and  may  be  seen  in  gardens  in  Simla,  Chakrata  and  elsewhere. 

12.  CORYPHA,  Linn. 

Four  species,  three  of  which  are  tall  fan-leaved  palms  which  die  after  flowering  and 
fruiting.     C.  elata,  Roxb.  Fl.  Ind.  ii.  176 ;  Fl.  Br.  Ind.  vi.  428 ;  Brandis  For.  FL  549 
((7.  GdHmgOj  Kurz  For.  Fl.  ii.  429) ;  Vern.  Bajtir,  hajUr-batiilf  Beng.,  is  a  tall  palm, 
said  to  be  native  of  Bengal.    Roxburgh  describes  two  specimens  which  flowered  when 
30  years  old ;  the  first  was  70  ft.  high,  the  second  60  ft.  to  the  base  of  the  great  terminal 
inflorescence.    They  were  8  ft.  in  circumference,  and  their  whole  stem  was  '*  strongly 
'  marked  with  rough  dark-coloured  spiral  ridges  and  furrows,  which  plainly  point  oat 
'  the  spiral  arrangement  of  the  leaves.'*   Only  the  outside  wood  is  hard,  the  inside  being 
soft  and  spongy.     C.  Tcdliera,  Roxb.  Fl.  Ind.  ii.  174 ;  Fl.  Br.  Ind.  vi.  428 ;   Brandis 
For.  Fl.  549 ;  Vern.  Tara,  talier,  tarit,  Beng.,  is  also  a  Bengal  palm  which  has  i 
straight  trunk,  about  30  ft.  high,  rough  with  impressions  of  tne  fallen  leaves.    The 
leaves  are  used  to  write  on  and  to  tie  the  rafters  of  native  houses.    0,  macropoda,  Kurs 
For.  Fl.  iii.  625 ;  Fl.  Br.  Ind.  vi.  429 ;  Vern.  Dondah^  And.,  is  a  large  stemless  (in 
his  For.  Fl.,  Kurz  says  8  to  12  ft.  high !)  palm  found  in  the  bamboo  jungles  of  tke 
western  side  of  South  Andaman.    Dr.  Prain  found  it  also  in  the  Coco  L^^Iands,  but 
considers  it  to  belong  to  C,  elata,  and  he  also,  with  the  concurrence  of  Sir  G.  King, 
gives  it  as  his  opinion  that  (7.  elata  is  not  really  wild  in  India,  and  that  the  plants  of  it 
cultivated  about  Calcutta  may  have  originally  come  from  the  Andamans  (Joom.  As. 
Soc.  Beng.  Ix.  ii.  331). 

1.  C.  umbraeulifera,  Linn. ;  Fl.  Br.  Ind.  vi.  428 ;  Roxb.  FL  Ind.  ii.  117 ;  Brandis 
For.  Fl.  549 ;  Kurz  For.  Fl.  ii.  524 ;  Talbot  Bomb.  List  203 ;  Trimen  FL  CeyL  iv. 
328.  The  Talipat  Palm.  Vern.  Conda-pani,  Tam. ;  Sidalun^  Tel. ;  Kodapana^  MaL ; 
Dine,  tali,  shri-tdli,  Kao. ;  Tula,  Cingh. ;  Felin,  Burm. 

A  tall  fan-palm,  with  annulate  stem.  Wood  soft,  with  a  hard  rind 
composed  of  black  vascular  bundles :  those  in  the  centre  of  the  stem 
are  soft,  pale ;  those  of  the  outside  very  hard  and  black,  the  homy 
part  rounded,  cordate  in  section,  with  1  to  3  large  pores. 

Ceylon  and  the  Malabar  Coast.    Cultivated  in  Bengal  and  Burma. 

The  Taliix)t  palm,  the  largest  and  most  imposing  of  Indian  palms,  is  very  common 
on  the  Malabar  coast.  Talbot  says  it  covers  extensive  areas  near  Grairsoppa  and  Yena, 
also  on  the  Yellapur  Ghdts.  It  is  often  planted  in  gardens  near  the  sea-coast,  and 
flowers  usually  when  about  40  years  old.  In  Ceylon  it  is  also  common  in  the  moist 
region,  but  is  rarely  seen  in  forest.  It  reproduces  profusely,  but  as  the  leaves  are  so 
much  cut,  the  seedlings  get  little  chance  of  growing  to  maturity.  The  tree  often  grows 
to  a  great  size  before  flowering ;  one  whose  measurements  were  given  in  the  Indian 
Agriculturist  for  November  1878  as  flowering  at  Peradeniya,  Ceylon,  measured :  height 
of  stem  84  ft.,  of  flower  panicle  21  ft.,  total  105  ft. ;  girth  at  3  ft.  from  the  ground 
round  the  persistent  bases  of  the  leaves  13  ft.  9  in.,  at  21  ft.  from  the  ground  8  ft.  3 
in, ;  age  about  40  years.  The  \eavea  we  n^i-j  l«Jc^<a^  often  10  ft.  in  diameter ;  they  are 
made  into  fans,  mats  and  \im\)reV\aa,  «n^  m^ 'v^a^  iox^T\!C\\i^Qi!u  '^XiAVoroc^  ^obose 
seeds  have  the  hardness  o£  ivory.    Tl^ie^  axe  ^sxi^^tL^  BajuT^iei^  Ba^v!r>wteiifai«.\v, 
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and  are  made  into  necklaces  and  buttons  and  beads.    From  the  Eaoara  ports  they  are 
exported  to  the  Persian  Gulf.    A  kind  of  sago  is  yielded  by  the  pith. 

lbs 

W    867.    South  Kanara  (Cherry) 42 

W  4316.    Malabar  (Morgan) — 

13.  NANNORHOPS,  H.  Wendl.  N.  Ritchieana,  H.  Wendl. ;  Fl.  Br.  Ind.  vi.  429  ; 
Talbot  Bomb.  List  203  (Chamcerops  Bitchieana,  Griflf. ;  Brandis  For.  Fl.  547) ;  Veni. 
Mazrt,  maizaraiy  Trans-Indus;  KUu^  kaliun.  Salt  Range;  Pfts,  pesh,  pedseffease, 
pfarra,  pJuirra,  Sind,  Baluch.,  is  a  gregarious  tufted  low-growing  palm  with  branched 
stems  or  prostrate  branching  rhizomes  8  to  10  ft.  long  and  6  to  12  in.  thick.  It  is  found 
in  Sind  and  the  Western  Punjab,  on  the  Salt  Range  and  about  Attock,  also  in  the 
Kuram  Vidley  and  in  Baluchistan.  In  the  latter  region  it  covers  many  acres  of 
country  about  Hamai,  rising  to  5500  ft.  (Lace).  The  leaves  are  used  to  make  matting,  ^ 
fans,  sandals,  baskets,  hats  and  other  articles ;  also  to  give  a  fibre  which  is  made  into 
ropes.  The  seeds  are  pierced  and  made  into  rosaries,  and  are  exported  in  quantity  for 
the  purpose  from  the  port  of  Gwadur  to  Mecca.  The  leafbud,  young  inflorescence  and 
fruit  are  eaten.  The  dried  trunks  and  foliage  are  used  for  fuel,  being  of  some  impor- 
tance for  that  purpose  in  the  arid  countries  where  the  palm  grows.  The  scurf  of  the 
leaves,  stalks,  etc.,  is  made  into  tinder  with  the  addition  of  saltpetre.  There  are  very 
fine  large  branching  specimens  of  this  palm  in  the  Botanic  Garden  at  Saharanpur, 
showing  that  it  is  capaole  of  cultivation  in  Indian  gardens. 

14.  LIOUALA,  Rumph. 

Three  species  of  low  palms  with  flabellate  leaves  and  annular  stems.  L,  hngipes^ 
Griff. ;  Fl.  Br.  Ind.  vi.  431 ;  Kurz  For.  Fl.  it  628,  is  a  nearly  stemleas  palm  with  large 
fan-shaped  leaves  and  long  stout  petioles  found  in  the  forests  south  of  Mergui.  L. 
spinosa,  Wurmb. ;  Fl.  Br.  Ind.  vi.  431  {L.  paladosa,  Kurz  For.  Fl.  ii.  528),  is  a  gre- 
garious palm  with  a  trunk  4  to  8  ft.  high  and  2  to  4  in.  in  diameter,  and  thorny  leaf-petioles, 
frequent  in  tidal  forests  on  the  coasts  of  the  Andaman  Islands.  The  well-known 
walking-sticks  called  "  Penang  Lawyers  "  are  the  young  stems  of  L.  acutifida^  Mart, 
of  the  Malay  Peninsula. 

1.  L.  peltata,  Roxb.  Fl.  Ind.  ii.  179 ;  Fl.  Br.  Ind.  vi.  430 :  Kurz  For.  Fl.  ii. 
627 ;  GFamble  Darj.  List  86.  Vem.  Tale-lama^  Lepcha ;  PaWt,  chatta-paty  Ass. ; 
Kurud,  kurkutif  Beng. ;  Salu,  Burm. ;  Kdpadah,  And. 

A  gregarious,  fan-leaved  palm.  SteTii  annular.  Wood  rather  soft, 
the  fibro-vascular  bundles  dark-coloured  and  evenly  distributed. 

Lower  Sikkim  Himalaya;  Assam,  the  Khasia  Hills,  Sylhet  and  Chittagong; 
tropiccd  forests  of  Burma ;  Andaman  Islands. 

The  Licuala  palm  reaches  a  height  of  5  to  15  ft.,  but  its  stem  is  slender,  only  2  to  4 
in.  in  diameter.  In  Darjeeling  it  is  scarce,  and  only  found  in  the  deep  hot  valleys 
near  the  Tista  river ;  in  Chittagong  it  forms  a  great  part  of  the  undergrowth  in  some 
forests,  especially  in  the  Kasalong  reserve;  and  its  leaves,  under  the  name  Ku- 
ruchhpat,  are  employed  in  the  inner  hill  tracts  for  thatching,  and,  when  grass  is  scarce, 
are  exported.  In  Assam  the  leaves  are  made  into  umbrellas.  In  Burma  and  the 
Andamans  they  are  used  for  thatching.  They  are  also  covered  with  the  wood-oil  of 
Eng  or  Kanyin,  and  used  for  torches  in  the  Hlaine  District  (Brandis  in  Ind.  For.  i.  366). 

E  3366.    Kasalong  Reserve,  Chittagong  (Gamble). 
B  1046.    Burma. 

15.  LIVISTONA,  Br. 

Two  species.    L,  speciosa,  Kurz  For.  FL  ii.  526 ;  Fl.  Br.  Ind.  vi.  435  ;  Vem.  ThcUu, 
Magh ;  Taungtarif  tawtan,  Burm.,  is  an  evergreen  lofty  fan-leaved  palm,  reaching 
40  to  60  ft.  of  tnmk,  and  a  diameter  of  1  to  2  ft.,  with  orbicular  flabellate  leaves  and 
annulate  stem.    It  is  found  in  the  evergreen  tropical  forests  of  Chitta^\i%  vcA^>Qi3nsA.^ 
and  its  leaves  are  sometimes  used  as  thatch.    L.  chineusis,  "ftt .  \&  ql  CjV\xv«8fe  wi^^^:^«»»fc 
spedes  often  cultivated  in  Indian  gardens.    Fine  spedmeiitMXia:^  "Vsfe  ^^ewci  ^\.\i^wc^^Wi:^' 
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It  produces  its  olive-like  seeds  in  great  abundance,  they  germinate  well,  and  the  palm 
is  very  easy  to  grow,  not  minding  the  winter  frosts. 

1.  L.  Jenkinsiana,  Griff. ;  Fl.  Br.  Ind.  vi.  435 ;  Gamble  Darj.  List  85.  Yem. 
Talainyom,  tulac-myomy  purhong,  Lepcha ;  Toko  pat.  Ass. 

A  large  fan-leaved  palm.  Stem  thick,  grey,  annulate.  Wood  very 
soft,  with  white  fibre- vascular  bundles. 

Lower  Sikkim  Himalaya  and  eastwards  to  Assam,  where  it  is  chiefly  common  in 
Nowgong  and  the  Naga  Hills. 

A  very  handsome  palm,  which  is  20  to  30  ft.  in  height  of  trunk,  and  6  to  12  in. 
in  diameter.  It  is  scarce  in  the  Darjeeling  Hills,  where  large  specimens  used  to  be  found 
at  the  l»ck  of  the  big  precipices  above  Sivoke.  The  leaves  are  very  large,  and  are  used 
by  Lepchas  for  thatching  and  to  make  umbrellas.  In  Assam  they  are  used  to  roof 
huts,  boats  and  doolies,  and  to  make  the  large  Naga  hats  often  3  to  4  ft.  in  diameter 
called  jhapies, 

E  2461.    Sivoke  Hills,  Darjeeling  (Gamble). 

16.  TRACHYCARPUS,  H.  Wendl.  Two  species,  both  fan-leaved  palms.  T. 
Martiana,  H.  Wendl. ;  Fl.  Br.  Ind.  vi.  436  ;  Gamble  Darj.  List  86  (Chamcerops  Mar- 
ttana.  Wall.;  Brandis  For.  Fl.  546,  C.  khasyana,  Griff.;  Kurz  For.  FL  ii.  627); 
Vem.  Jhangray  jhaggar,  tal,  Kumaon ;  Taggu,  Newar ;  Fakha,  Ass.,  is  a  tall  slender 
palm  with  fan-leaves,  a  trunk  40  to  50  ft.  high,  and  stem  6  to  12  in.  in  girth,  found  in 
the  Central  and  Eastern  Himalaya,  at  6  to  8000  ft.,  from  Kumaon  eastwards,  in  the 
Khasia  Hills  and  the  hill  tracts  of  Upper  Burma  and  Martaban.  In  Sikkim  I  have 
only  once  found  it,  on  the  hills  east  of  the  Tista  river.  Its  chief  Himalayan  locality 
is  the  Thakil  mountain  in  Eastern  Kumaon,  in  damp  shady  glens  with  a  north-wast 
aspect.  T,  excdsa,  H.  Wendl. ;  Fl.  Br.  Ind.  vi.  430,  is  a  similar  species  of  Uppar 
Burma  with  the  stems  covered  with  the  bases  of  old  leaf -sheaths. 


Tribe  IV.    LEPIDOCARYEJl. 

Metroxylon  Sagus,  Kottb.  and  M,  RumpMi,  Mart,  are  Malay  palms,  which  give  the 
"  Sago  "  of  commerce. 

17.  CALAMUS,  Linn. 

The  Indian  Kattan-canes  belong  to  this  genus  and  the  next.  In  this  genus  there 
are  41  species,  all  but  a  few  climbing  palms.  My  best  plan  is,  I  think,  simply  to  give 
H  list,  taken  from  Fl.  Br.  Ind.  vi.  436. 


No. 


Name. 


Distribution. 


1     C.  erectUS,  Boxb.  Fl.  Ind.  iii. 

774 ;  Kurz  For.  Fl.  ii.  516 ; 
I      Gamble  Darj.  List  86.    Yem. 

Sungotta^  Sylhet ;  Bongy  Lep- 
i       cha ;  Thaing^  Burm. 


C.  Flagellum,  Griff. ;  Gamble 
Darj.  List  86.  Vem.  Reem, 
Lepcha ;  Nagagola  het^  Ass. ; 
HiidUm,  Chittagong. 


3  '  C.  arborescens,  Griff.;  Kurz 

For.Fl.ii.516.  Vem.Dandn, 
Burm. 


Eastem  Himalaya, 
from  Nepal  to  Ab- 
sam;  Sylhet,  Chit- 
tagong and  the  Kha- 
sia Hills ;  tropical 
evergreen  forests  of 
Burma. 

Eastem  Himalaya 
from  Nepal  to  Bhu- 
tan up  to  3000  fL, 
Assam,  Sylhet,  and 
Khasia  Hills  to  4000 
ft.;  Chittagong. 

Marshy  beds  of  streams 
iu  Pegu. 


Qemu-ks. 


An  erect  palm  12  to  18 
ft.  high,  very  thorny. 
Wood  hard,  with  oloeely- 
paoked  fibro  -  vascular 
bundles,  but  of  no  use. 
— E  3377,  Sivoke  Hills. 
Darjeeling. 

Climber.    Canes  soft. 


An  erect  palm,  15  to  20 
ft.  high,  very  thorny. 
^wA  •ws.t   xned.  —  B 
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No. 


JN'ame. 


Distribution. 


2iJ 


C.  longrisetUS.  Griff.   C.  tigri- 

nu8,  Kurz  For.  Fl.  ii.  519. 

Yem.  LAn^,  Burm. ;  Amdah, 

And. 
C.  Thwaitesii,  Becc. ;  Trimen 

Fl.    Ceyl.    iv.    330;    Talbot 

Bomb.  List  204. 

C.     leptospadix,      Griff. ; 

Gamble  Darj.  List  86.  Vem. 
LcU,  Lepcha ;  Chemchufiy 
Bhutia. 

C.  rivallS,  Thw. ;  Trimen  Fl. 
Ceyl.  iv.  332.  Vera.  Ela- 
tod,  Cingh. 

C. jpachystemonus,  Thw.; 

Trimen  Fl.  Ceyl.  iv.  333. 
C.  digitatUS,  Becc;  Trimen 

Fl.    Ceyl.    iv.    334.      Vera. 

Kukula-wel,  Gingh. 
C.  radiatUS,  Thw.;   Trimen 

Fl.  Ceyl.  iv.  333.    Vem.  Ku- 

ktUa-wd,  Cingh. 

C.    vlminalis,    Willd.   var. 

fascictdcUus,  Becc.  C./ascum- 
latus,  Roxb.  Fl.  Ind.  iiL  779; 
KurzFor.Fl.ii.517;  Brandia 
For.  Fl.  559.  Vem.  Bara 
betf  Beng. ;  Pepa  heti,  Pal- 
konda ;  Anda  vet<i8amu,  Tel. ; 
Kyeingay  Burm. 

C.  concinnus,  Mart. 
C.  floribundus,  Griff. 


C.   pseudo  -  tenuis,   Becc. ; 

Trimen  Fl.   C/cyl.   iv.    330; 

Talbot  Bomb.  List  204. 
C.  delicatuluSjThw. ;  Trimen 

Fl.    Ceyl.    iv.    332.      Vem. 

Nara-wdy  Cingh. 
C.   Helferianus,  Kurz  For. 

FL  ii.  521. 
C.  nicobarlcus,  Becc. 

C.  tenuis,  Boxb.  FL  Ind.  iiL 
780;  Brandifl  For.  FL  559; 
Kurz  For.  Fl.ii.  520;  Gamble 
Darj.  List  86.  C.  Rotang, 
Linn. ;  Brandis  For.  Fl.  559 
part.  Vem.  Bet,  bent.  Hind. ; 
Chachi  het,  Beng. ;  Bandhari 
bet,  Chittagong ;  Krina, 
Magh ;  JcMa  bet.  Ass. ;  Jali, 
Cacbar. 

C.  Rotangr,  Linn. ;  Roxb.  Fl. 
Ind.  iii.  777;  Brandis  For. 
Fl.  559 ;  Talbot  Bomb.  List 
204;  Trimen  FL  Ceyl.  iv. 
331.  Vem.  Pg^o,  prahba, 
C.P.;  PWampw,  Tam.;  Wewel, 
Cingh. 

C.  Brandisii,  Becc. 
C.  Feanus,  Becc. 


Tropical  forests  of 
Burma,  Andaman 
and  Cooo  Islands. 

Most  low  country  of 
Ceylon ;  evergreen 
forests  of  N.  Kanara. 

Sikkim  Himalaya  in 
wet  valleys  and  Te- 
rai swamps;  Khasia, 
Naga,  and  Manipur 
Hills. 

Moist  low  country  of 
Ceylon,  scarce. 

Moist  low  country  of 

Ceylon,  scarce. 
Moist  low  country  of 

Ceylon,  scarce. 

Moist  low  country  of 
Ceylon,  common. 

Lower  Bengal;  Orissa 
and  the  Circars ; 
Chittagong  and 
Burma ;  Andaman 
Islands. 


Mergui. 

Assam,   Mishmi    and 

Khasia    Hills    and 

Sylhet. 
Western   Ghdts;    low 

country  of  Ceylon. 

Low  country  of  Ceylon, 
scarce. 

Tenasserim  or  the  An- 

damans. 
Nicobar  Islands. 

Sub-Himalayan  tract 
from  Denra  Dun 
eastwards ;  Assam, 
Sylhet,  and  Chitta- 
gong;  Pegu. 


Central  Provinces ; 
Deccan  and  Cama- 
tic ;  Konkan ;  dry 
places  in  Ceylon. 


Courtallnm  in  Tinne- 

velly  at  3-5000  it. 
Tenaaaenm. 


BemarkB. 


Climber.  Canes  about  1 
in:  thick.  —  B  1042, 
Andamans. 

An  erect  palm. 


Climber.  Canes  thin  and 
useless.  Foliage  fea- 
thery and  graceful. 


Climber  with      slender 
canes. 

Climber.  Canes  slender. 

Climber.  Canes  slender. 

Climber.  Canes  slender. 


Large  climber.  Canes 
thin  but  strong;  make 
good  walking-sticks. 


Erect. 

Climber.    Canes  thin. 


Climber.    Canes  slender. 


Climber.    Oanes  slender. 


Climber. 

Climber.  Canes  very 
slender. 

Climber.  Canes  slender. 
The  common  rattan  of 
Northern  India,  largely 
used  for  mats,  screens, 
chair  -  seats,  basket  - 
work,  blinds.— O  1038, 
Dehra  Diin.  E  1298, 
Caohar. 


Climber.  Slender  canes. 
The  common  rattan  of 
the  South  of  India,  used 
for  basket-work,  chairs, 
mats,  blinds,  etc.,  but 
is  not  strong. 

Climber.    Canea  &U5QLd&\.« 


\ 
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No. 


Name. 


DittribnUon. 


22  I  C.  aeanthOSPathUS,  Griff.;  -  Eastern  Nepal;    8ik-  !  Climber.    The  bestoffte 
!      Gamble  DaifLigt  86.   Vera.!      kim    Himalaya    at*      rattan  oanes  of  8ikliB. 

8-6000  ft.;   Khaoa 
Hills  at  2-4000  ft.      . 


28 


24 
25 
26 

27 
28 

29 
80 


81 
82 


88 
84 


85 


36 
87 


Ghimble  Darj.  List  86.  Vern. 
Oowri  bet,  pukka  het^  Nep.; 
Bue,  rtt,  Lepcha. 


C.  Guruba,  Ham. ;  Knrz  For. 
FL  iL  522.  Vern.  Kyeinni, 
Barm.;  Smndi-bel,  quM-belf 
Ass. 

C.  nitidns.  Mart 

C.  platyspathus.  Mart 

C.  n^)Oleueus,  Knrz  For.  Fl. 

C.  myrianthus,  Beoo. 
C.  travaneorieus,  Bedd. 

C.  Rheedil,  Griff. 
C.  Hue^relianus,  Mart 


C.  Gamble!,  Beoc. 

C.  gracilis,  Boxb.  Fl.  Ind.  iii. 
781 ;  Knrz  For.  Fl.  it  520. 
Yem.  Mapuri  bd^  Bang.; 
Kraipang^mAgh ;  Hundibet, 

Ass. 

C.  melanacanthus,  Mart. 

C.  zeylanicus^  Beoc.;  Tri- 
men  FL  Ceyl.  iv.  335.  Vern. 
MatBewel,  Wanderutoel, 
CiDgh. 

C.  latifoliUS,  Boxb.  Fl.  Ind. 
iii.  775;  Knrz  For.  Fl.  ii. 
518;  Brandis  For.  Fl.  560; 
Gamble  Daij.  List  86.  C. 
maercicanthtuBiid  Cinermis, 
T.  And.  Vern.  Ruthee^  groom, 
rabij  Lepcha  (0.  macracan- 
thia);  Dangribett'Sej^,;  Briil, 
Lepcha  (CC  inermis) ;  Korah 
bel,  Chittagong;  Sain,  Magh; 
TafHata,yamata  hyein,  Burm. 


C.  Doriaei,  Beoc. 


Bensal,    Assam,    the 
Knasia    Hills,   and 
Chittagoog ;  all  over 
Burma. 
Tenasserim. 
;  Tavoy. 

.  Thanngyin  Valley  in 
I      Tenasserim. 
'  Mergoi. 

'  West  Coast,  Malabar 
and  TraTancore. 
Malabar. 

NUgiri  Hills  at  5-6000 
I      ft.,  Sispara  and  Na- 

duTatam. 
I  Nilgiri  Hills  at  5000 
ft,  MaknrtL 
Khasia  Hills  np  to 
4000  ft,  Assam,  Ca- 
char  and  Chitta- 
gong. 

Tenasserim. 
Moist  low  conntry  of 
Ceylon,  common. 


Sikkim  Himalaya  and 
Terai,  and  eastwards 
to  Assam  np  to  2000 
ft. ;  Eastern  Bengal 
and  Chittagong ; 
tropical  forests  of 
Bnrma. 


better  known  by  tht 
name  C.  ntamtanmt.  And. 
The  canes  mie  rstkr 
thick,  and  wheie  oUaiD- 
able  are  nned  for  oue- 
bridgea,  ohair-maUo^ 
and  waUdng^atickB,  but 
are  DOW  acniioe. 

I  Climber.    Oanea  slender. 

j  — B  1031,  Tonngoa  E 
1299,  Gachar. 

Climber. 
j  Climber. 
I  Climber.     Ganes  slender. 

Canes     verr 

Climber.     Ganes  stoat 


I 


Climber, 
slender. 


Climber. 

Climber, 
slender. 


Canei     rerj 


Climber. 
Climber. 


Canes  stoat 


Burma. 


Moist  low  country  of 
Ceylon,  scarce. 


C.  OVOideuS,  Thw.;   Hook.  f. 

in  Trimen  FL  Ceyl.  iv.  335. 

Vern.  Tambuiu^tcd^  Cin^h. 
38     C.  andamaniCUS,  Kurz  For.  •  Andaman,    Coco    and 

Fl.  ii.  519.    Vern.  CfioujdaJi,  j      Nicobar        Islands, 

And.  [      common. 

39  I  C  paJuStriS,  Griff.  \  Tev\«.wB«tvni\      kiA«.- 


Climber.  Ganes  stoat 
thick.  The  rattans  are 
very  strong  and  good, 
and  are  in  use  for  walk- 
ing-sticks, basket-WQ^ 
timber-work,  etc  In 
Sikkim  two  varieties 
are  known,  the  itee6« 
with  broad  leaflets,  E 
1017,  DimeeUng  HUle, 
and  the  Br^  the  latter 
the  best  for  making 
alpenstock  canes.  —  £ 
1016,  DarjeeUng  Hills. 
The  ordinary  kind,  E 
1004,  Chittagong;  B 
1001,  1003,  1027, 
Burma. 

Climber.  Allied  to  C. 
kUifoiiuB. 

Climber.     Canes  stout 


Climber.       Ganes      very 
stout. 


\ 


CUmher.    Canes  stoat 
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No. 


40 
41 


C.  unifarius,  H.  Wendl. 
C.  quinquenervius,  Boxb. 

Fl.    Ind.    iii.    777.       Vern. 
Hurnur'guUarf  Sylhet. 


Nicobar  Islands. 
Sylhet. 


Climber. 


18.  D.£MONOHOPS,  Blume.  Three  species,  climbing  palms  with  the  appearance 
of  Calamus.  D,  Jenkinsianus^  Mart. ;  Fl.  Br.  Ind.  vi.  462 ;  (Gamble  Darj.  List  86 
{Calamus  Jenhinsianus,  Griff.) ;  Vern.  Gola  het.  Ass. ;  QaUahj  Gachar,  is  a  stout 
species  of  the  Darjeeling  Terai  (Dulka  Jhar  and  Singari  Pabar  forests),  Assam,  the 
Khasia  Hills,  Eastern  Bengal  and  Chittagong.  The  canes  are  long  and  rather  soft, 
and  are  used  for  basket-work  (E  1018,  Darjeeling  Terai,  E  1300  Gachar).  D,  Manii, 
Becc. ;  Fl.  Br.  Ind.  vi.  463,  is  foimd  in  the  Andaman  Islands.  D,  KurzianuSf  Hook.  f. ; 
Fl.  Br.  Ind.  vi.  463  {Calamus  grandis^  Kurz  For.  Fl.  ii.  523),  is  a  stout  species  of  the 
tropical  forests  of  the  Andamans,  giving  useful  canes  and  a  kind  of  dragon's  blood  gum. 

19.  ZALAGGA,  Reinw.  Three  species  :  stemless,  soboliferous,  thorny  palms. 
Z,  secunda.  Griff. ;  Fl.  Br.  Ind.  vi.  472,  is  found  in  the  Mishmi  Hills,  Upper  Assam. 
Z.  Wallichiana,  Mart ;  Fl.  Br.  Ind.  vi.  472 ;  Kurz  For.  Fl.  ii.  511 ;  Vern.  Yingan, 
Burm.,  is  common  in  the  tropical  forests  of  Burma.  Z,  Beccarii,  Hook.  f. ;  Fl.  Br. 
Ind.  vi.  474,  is  a  Burmese  species  found  near  Rangoon. 

20.  KORTHALSIA,  Blume.  K.  laciniosa,  Mart.;  Fl.  Br.  Ind.  vi.  475;  Kurz 
For.  Fl.  ii.  513  (K.  scaphigera,  Kurz  For.  Fl.  ii.  513 ;  Vern.  Bordah,  paridah^  And., 
is  a  large  thorny  climbing  palm  of  the  forests  of  Tenasserim,  the  Andaman  and 
Nicobar  Islands. 

21.  PLEGTOGOMIA,  Mart.  Four  species,  large,  climbing,  thorny  palms,  with 
conspicuously  bracteate  inflorescence.  P.  hhasyanay  Griff. ;  Fl.  Br.  Ind.  vi.  478,  is  a 
large  thick-stemmed  species  of  the  Khasia  Hills  at  4-5000  ft  P.  himalayana.  Griff. ; 
Fl.  Br.  Ind.  vi.  478 ;  Gamble  Darj.  List  87 ;  Vern.  Bunool,  randl,  Lepcha,  is  a  gre- 
garious species  of  the  Sikkim  Himalaya,  at  4-7000  ft. ;  very  common  about  Darjeeling, 
but  with  soft  canes  of  little  use  except  occasionally  for  tying  fences  and  for  rough 
basket-work.  P.  assamica.  Griff. ;  Fl.  Br.  Ind.  vi.  479,  is  a  large-leaved  species  of 
Upper  Assam  and  of  the  Kachin  Hills  in  Burma.  P.  macrostachva,  Kurz  For.  Fl.  ii. 
514 ;  Fl.  Br.  Ind.  vL  478,  is  a  large  species  found  on  the  Bithoko  Hills  in  Tenasserim 
at  3000  ft 

22.  PLEGTOCOMIOPSIS,  Becc.  P.  paradoaniSy  Becc;  Fl.  Br.  Ind.  vi.  480 
{Calamus  paradoxus,  Kurz  For.  Fl.  ii.  521),  is  a  large  climbing  palm  of  the  evergreen 
tropical  forests  of  Palawazeik  in  the  Martaban  Hills.  It  is  distinguished  from  Plecto- 
comia  by  the  upper  leaves  being  reduced  to  sheaths  with  long  flagella,  and  by  the 
scales  of  the  fruit  being  exceedingly  small. 

Tribe  Y.    BORASSEJ!. 

Lodoicea  seychellarum,  Labill. ;  Brandis  For.  Fl.  545,  is  the  "  Double  Goconut "  of 
the  Seychelles  Islands.  The  half  shell  of  its  very  curious  fruit  is  a  &miliar  object  in 
India,  as  it  is  carried  by  wandering  priests  and  pilgrims  as  a  water-vessel,  and  may  be 
very  often  seen  at  the  great  fairs  at  Hardwar  and  elsewhere.  Formerly  the  shells  used 
to  be  obtained  from  drifted  nuts  thrown  up  on  the  coast,  but  they  are  now  imported. 

23.  BORASSUS,  Linn. 

1.  B.  flabellifep,  Linn. ;  Fl.  Br.  Ind.  vi.  482 ;  Talbot  Bomb.  Lift  203 ;  Trimen 
Fl.  Geyl.  iv.  336.     B.  flabelliformis,  Linn. ;  Roxb.  Fl.  Ind.  iiL  790;  Brandis  For.  Fl. 
544 ;  Kurz  For.  Fl.  ii.  529.    The  Palmyra  Palm.    Vern.  Tal,  taXa^  idr^  ttwluko^  Y&sA.n 
Tdl,  Beng.;  Tad,  tamar.  Mar.;  PtOu  tddi  6,  ptnii  tddi  ^,T1^.\  Powwiv^  -pofw^Sft^ 
j^^m.  Tarn.;  Fana,  Mai;  Tali,  taiS,  Kan,;  Tad,  Gtwz.-,  Tdl,Om^.%  T!cwrv.,^>asm, 
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A  large  erect  palm.  Stem  black,  tall,  cylindriC)  marked  by 
long  semicircular  scars  of  fallen  leaves  below,  and  above  and  in  yoong 
trees  by  the  dry  spreading  bases  of  the  leaf-petioles ;  the  npper  pait 
of  the  stem  in  old  trees  somewhat  enlarged.  Wood  hard,  black  oai- 
side,  light  brown  and  soft  inside,  but  not  hollow,  fibro-vasctdar 
bundles  black,  rounded,  the  homy  part  cordate  in  section,  ivith  one 
large  pore  in  the  sinus ;  on  a  vertical  section  the  wood  is  handsomely 
streieiked. 

Cultivated  and  ran  wild  throughout  the  plains  of  India,  Burma  and  Ceylon ;  mux 
frequent  in  somewhat  dry  regions,  as  in  Behar,  the  Gircars  and  Camatic,  the  KonkiL 
and  the  north  part  of  Ceylon :  native  of  Africa. 

The  Palmyra  palm  is  one  of  the  most  valuable  and  important  of  TndiAn  trees,  ss  b 
is  one  of  the  most  striking  of  palms,  with  its  fine  crown  of  laree  fiui-shaped  leaves  sod 
dark  stems.  Though  not  '*  indigenous  "  it  is  distinctly  ^  wild,**  and  propagates  itself 
readily  from  seed  in  regions  where  it  is  abundant,  as  it  is,  for  instance,  in  the  Nelkn 
District  on  the  Coromandel  Coast,  and  about  Jaffna  in  Northern  Ceylon.  In  sach 
r^ons  it  is  capable  of  occupying  waste  land  and  forming  forests,  aud  it  is  most  easj 
to  form  such  forests  arlificiidiy  with  some  slight  protection  against  cattle  daring  repro- 
duction, and  a  prohibition  against  the  digging  up  of  seedlings  for  food.  Some  areas  of 
pure  Pslmyra  have  been  reserved  for  permanent  forest  in  South  India,  and  are  essilj 
worked  in  selection,  for  timber,  by  the  cutting  of  mature  trees  only  and  the  filling  of 
blanks  by  sowing  seed.  The  exploitable  age  is  probably  about  50  to  60  years,  perhaps 
less  in  some  localities.  If  the  palmyra  forests  are  worked  for  both  toddy  and  timbv, 
it  is  usual  to  cut  only  those  trees  which  are  past  tapping.  As  the  tapping  does  not 
injure  the  wood  in  the  same  way  as  it  does  tnat  of  the  date  palm,  this  presents  no 
difficulty,  and  a  palmyra  forest  may  be  said  to  be  a  valuable  property. 

The  Palmyra  generally  reaches  a  height  of  40  to  60  fL,  and  may  reach  even  100  ft. 
and  a  diameter  of  1^  to  2  ft.  above  the  usually  enlarged  base.  The  enlargement  at 
the  base  is  caused  by  a  network  of  root-fibres.  The  lower  part  of  the  tree  is  the 
hardest,  the  fibro- vascular  bundles  being  there  more  nimierous  and  more  closely  packed. 

The  following  experiments  have  been  made  on  the  weight  and  transverse  strength 
of  the  timber :—  ^^j^^^ 

inlbe.        Value  of  P. 

A.  Mendis,  Ceylon,  No.  83,  bars  2'  x  1"  x  1"     .        .  found  65  814 

Skinner,  Madras,  No.  30, 1862 w  65  944 

Warth  m  1878,  No.  W  2922 „  «3  — 

„          „        Salem,  No.  15 ,»  72  — 

The  weights  of  all  the  pieces  examined  are  given  below,  but  Nos.  W  2922  and 
Salem  15  were  the  only  ones  consisting  entirely  of  the  outer,  harder  wood.  The 
average  of  all  the  specimens  gives  49  to  50  lbs.,  which  may  be  taken  as  the  average 
weight  of  pieces  containing  partly  outside,  partly  inside  wood.  The  hollowed-out 
stems  are  used  as  water-pipes,  and,  split  in  half,  for  gutters  and  open  water-chaimels. 
The  hard  outer  wood  is,  in  South  India,  in  universal  employ  for  posts,  rafters  and 
other  purposes.  The  leaves  are  used  for  thatch,  mats,  umbrellas,  fans,  hats,  sandals 
and  basket-work,  and  for  writing  on.  The  pulp  of  the  fruit,  which  resembles  a  natural 
jelly,  is  eaten,  and  in  Ceylon  is  made  into  a  preserve.  Seemann  says  that  the  Dutch, 
when  they  had  possession  of  Ceylon,  considered  the  preserved  pulp  or  PuncUoo  such  a 
dainty  that  large  quantities  of  it,  preserved  in  sugar,  were  exported  to  Holland  and 
Java.  The  chief  product,  however,  of  the  Palmyra  tree  "  is  the  sweet  sap  which  runs 
'  from  the  peduncles  cut  before  flowering  and  collected  in  bamboo  tubes  or  earthen 
'  pots  tied  to  the  cut  peduncle  "  (Brandis).  Seemann  says  that  in  Ceylon  the  spathes 
are  tied  up  from  end  to  end  with  thongs,  and  then  beaten  and  crushed  between  wooden 
battens  for  three  successive  mornings,  that  on  each  of  the  following  four  a  thin  slice  is 
cut  from  the  points  of  the  spathes,  while  on  the  eighth  day  the  sweet,  clear  sap  begins 
to  exude,  and  is  caught  in  earthen  pots  or  bamboos.  The  sap  is  fermented  into  toddy, 
is  distilled,  or  is  made  into  sugar  known  as  "  jaggery.*^  The  female  tree  gives  a  larger 
amount  of  sap  than  the  male,  perhaps  one  and  a  half  times  as  much.  The  fibrous  web 
at  the  base  of  young  leaves  is  used  for  straining  toddy  and  to  make  torches.  The  fibres 
from  the  petioles  of  the  leaver  slti^  isi\disn^oi^  «x«  \>&i^  Vdl  \si\A\3iSnaking,  and  are  net 
unJike  the  South  American  "  P'\a»6)MJ'    TiYift  «x«ai\»»fc  V&V^w^  a^\.  «s^^  \sa&s^\Bto 
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water-buckets.  The  young  seedlings  are  dug  up  and .  eaten  as  a  vegetable  after  cook- 
ing or  else  ground  into  flour.  The  uses  of  the  Palmyra  palm  are,  in  fact,  almost 
as  many  as  the  uses  of  bamboo,  and  for  an  account  of  them  Mr.  W.  A.  Symonds' 
"  Palmyra  Palm  and  its  Uses,"  in  Madras  Agri.  Bulletin,  No.  25, 1892,  and  Mr.  E. 

Thurston's  Report  in  Agri.  Ledger,  No.  20  (1894),  may  be  consulted. 

lbs. 

C     960.    Guzerat,  Bombay  (Shuttleworth) 42 

E     418.    Jessore,  Bengal  (Richardson) 46 

W    767,  869.    South  Kanara  (Cherry) 61 

W2922.    Malabar 63 

D  1475.    Salem,  Madras 25 

B     663.    Prome,  Burma  (Ribbentrop) 49 

B  2458.    Myaoaung,  Burma  (Gamble) 31 

No.  15,  Salem  Collection     • 72 

No.  83,  Ceylon  Collection  (old),  No.  130  (new)  (Mendis)       ...  65 

Tribe  VI.    COCOINE  Jl. 

Eloeis  guineensisy  Linn. ;  Brandis  For.  Fl.  558,  is  the  African  palm  which  gives  the 
Palm-oil  of  commerce. 

24.  COCOS,  Linn. 

1.  C.  nucifera,  Linn. ;  FL  Br.  Ind.  vi.  482 ;  Roxb.  Fl.  Ind.  iii.  614 ;  Brandis 
For.  Fl.  556 ;  Kurz  For.  Fl.  ii  540 ;  Gamble  Darj.  List  87 ;  Talbot  Bomb.  List  202  ; 
Trimen  Fl.  Ceyl.  iv.  337.  The  Coconut  tree.  Vero.  Narel,  nariyal.  Hind. ;  Narikd, 
Beng. ;  Tenna,  tengd.  Tarn. ;  Nari  kadam,  tenk€f(ia,  kohbari,  Tel. ;  Thenpinna,  king- 
henuy  tengina,  Kan. ;  Tenga,  Mai. ;  Poly  Cingh. ;  Orij  Burm. ;  Jadhirdah,  And. 

A  large  palm.  Stevi  smooth,  annulate,  grey  or  greyish-brown, 
erect  or  curved.  Wood  hard,  red  outside ;  reddish-brown  and  softer 
inside,  but  not  hollow;  fibro- vascular  bundles  red,  the  homy  part 
in  section  rounded  or  irregularly-shaped,  cordate,  with  one  or  more 
large  pores  in  the  sinus ;  on  a  vertical  section  the  wood  is  prettily 
streaked. 

Cultivated  in  sea-coast  regions  of  India,  Burma  and  Ceylon ;  less  so  inland ;  probably 
native  of  tropical  America. 

The  Coconut  palm  is  not,  like  the  Palmyra,  a  forest  tree,  though  it  may  be  seen 
practically  in  forest,  grown  in  gregarious  plantations  all  round  the  Indian  coasts  and 
on  some  of  the  islands  like  the  Coco  and  Nicobars  (not  in  South  Andaman).  The 
tree  reaches  a  height  of  30  to  40  ft.,  and  a  diameter  of  1  to  2  ft.  above  the  base,  where 
it  is  thickened  by  a  multitude  of  root-fibres.  It  is  easily  grown  from  seed,  usually  by 
allowing  the  nuts  to  germinate  in  water  and  then  planting  them  in  pits  prepared  with 
manure.  They  usually  require  to  be  regularly  watered.  Sometimes,  after  germinatioo, 
they  are  put  in  nursery  beds,  and  only  planted  out  definitely  after  two  or  three  years. 
The  stems  are  rarely  quite  erect,  but  are  generally  seen  to  curve  more  or  less  in  various 
directions.    The  leaves  are  pinnate,  often  12  to  18  ft.  long. 

The  following  experiments  have  been  made  to  determine  the  weight  and  transverse 

strength  of  the  wood  : — 

Weight. 
Ibe.       Value  of  r. 

Skinner  in  1862,  No.  49,  with  Madras  wood     .        .         found  70  608 

Puckle,  4  experiments  in  Mysore,  bars  2'  x  1'    x  V        .     „  47  562 

A.  Mendis,  Ceylon,  No.  72 »  70  — 

Warth,  in  1878,  the  average  of  3  specimens  examined      .     „  49  — 

The  wood  is  commercially  known  as  ''  Porcupine  wood ; "  it  is  used  for  rafters  and 
ridge-poles,  house-posts  and  other  building  purposes ;  for  spear-handles,  walking-sticks 
and  fancy  work.  It  makes  very  pretty  and  durable  furniture.  The  leaves  are  used 
for  thatching,  and  the  net  of  fibres  at  the  base  of  the  petioles  is  made  into  bags  and 
paper,  and  is  used  in  Ceylon  for  toddy-straining.  The  cut  flower-stalks  yield  toddy 
which  is  fermented  or  made  into  sugar ;  the  kernels  of  the  nuts  are  eaten^  a.v\.^  \hv^ 
sweet  fluid  of  the  young  nut  is  a  pleasant  drink ;  the  tbick  ^t^xia  f«A  ^1  VJokRi  ^sxs^\^ 
the  "Coir  "  fibre,  used  for  ropes,  mats,  and  otlier  atllcVea-,  \.\i<a  «^m^  ^"^  >5cL^Ti.\j.\.\ATB»i^^ 
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into  spoons  and  cups  and  other  utensils ;  while  the  oil  obtained  from  the  kemei  it  n 
important  article  of  trade,  and  is  used  for  burning,  for  cooking  and  in  the  mmufactow 
of  candles  and  soap.  Dried  in  the  sun,  the  kernel  of  the  nut  becomes  **  oopro,"  as 
article  of  very  considerable  trade  in  the  South  Seas.  To  the  native  of  mxoj  Indian 
and  other  tropical  coast  regions,  the  cultivation,  tending  and  utilization  of  the  Gocomit 
palm  is  the  business  of  life. 

A  small  variety  (var.  nana)  is  found  in  the  Maldive  Islands  of  Ceylon. 

The  Coconut  palm  has  several  insect  enemies.  A  scale  insect,  Atpidiotw 
destructor,  Sign.,  does  great  damage  to  the  trees  in  the  Laccadive  lalanda,  ottai  is 
company  with  another  species,  Dactylopitis  cocotis,  Maskell.  On  the  coasts  of  Sooth 
India,  great  damage  is  often  done  by  the  well-known  '*  Bhinoceros  beetle***  Orycto 
rhinocerosy  Linn.,  which  cuts  large  holes  in  the  young  shoots  and  stops  their  giewtL 
Another  destructive  beetle  is  the  large  weevil,  Bhyncophorusferrugineus,  Oliv. ;  and 
among  other  beetle  enemies  are  SphenopTiorus  planipennis,  Gyll.,  and  Batceera  mis^ 
Linn.  The  larva  of  the  Hesperid  butterfly,  Oangara  thyrsis,  Fabr.,  does  consideimbk 
damage  to  young  Coconut  palms  on  the  Malabar  coast. 

Urn. 

E     41 7.    Simdarbans  (Bichardson) 40 

W  768,  868.    South  Kanara  (Cherry) 56,  — 

D  4268.    Madras  (Gamble) 58 

B     562.    Burma  (Bibbentrop) 52 

No.  72,  Ceylon  Collection  (old),  116  (new)  (Mendis)       .        .        .         .70 

Obdeb  CXIII.    PANDANEiE. 

Two  genera,  Pandanus  and  Freycinetia. 

1.  PANDANUS,  Linn.  f. 

The  Screw  pines.  There  are  six  species  properly  known,  and  a  few  others  im- 
prfectly  known  or  doubtfuL  P.fcetidtu,  Boxb.  PL  Ind.  iii.  742 ;  FL  Br.  Ind.  vL  483; 
Kurz  For.  FL  ii.  506 ;  Trimen  FL  Ceyl.  iv.  340 ;  Vem.  Kmr-hanta,  Hind. ;  Km- 
hanta^  kotkt^hanta,  Beng. ;  Thagyet^  tawthagyet,  Burm. ;  Dttmukeyiya^  GingbL,  is  t 
densely-branched  shrub  of  Assam,  the  Ehasia  Hills,  Eastern  Bengal,  Burma  and 
Ceylon.  P.  ceylanicm,  Solms ;  FL  Br.  Ind.  vi.  484 ;  Trimen  FL  Ceyl.  iv.  389 ;  Vem. 
O'keyiyay  Cingh.,  is  a  tall  slender  Ceylon  species  found  in  the  beds  of  streams  and 
planted  on  the  edges  of  rice-fields.  P.  minor.  Ham. ;  FL  Br.  Ind.  vi.  485 ;  Oambie 
Darj.  List  87,  is  a  dwarf  species  of  hot  valleys  and  wet  places  in  the  Sikkim  BGona- 
laya,  Assam  and  Eastern  Bengal.  P.  andamanenHum,  Kurz  For.  FL  ilL  507;  FL 
Br.  Ind.  vi.  485,  is  a  very  large  species  which  grows  to  a  height  of  60  to  70  fL,  aad  bai 
a  diameter  of  12  to  18  in.,  and  is  only  slightly  provided  with  aerial  roots.  It  ii 
common  in  tropical  forests  of  the  Andaman  Islands,  especially  near  the  sea. 

The  wood  consists  of  cellular  tissue  and  fibro-vascular  b\indle6»  tiic 
latter  usually  showing  2-3  large  pores,  embedded  in  a  rounded  or 
oblong  mass  of  homy  tissue. 

1.  P.  fureatUS,  Boxb.  FL  Ind.  iii.  744 ;  FL  Br.  Ind.  vi.  484 ;  Kurz  For.  FL  ii. 
507  ;  (Jamble  Darj.  List  87,     Vem.  Jarika,  Nep. ;  Bor,  Lepcha. 

A  tall  screw  pine  with  branching  stems  10  to  20  fi.  high,  and 
numerous  aerial  roots.  Trunk  smooSi,  with  a  thin  bark  layer,  light 
brown.  Wood  soft,  outer  layers  moderately  hard,  fibro-vasciS&r 
bundles  white,  satiny,  the  homy  parts  rounded  with  two  or  three  pores. 

Valleys  of  the  Sikkim  Himalaya  at  2-^000  ft. ;  Assam,  Khasia  and  Naga  HilU, 
Sylhet  and  Chittagong ;  tropical  forests  of  Burma  up  to  2000  ft. 

This  is  a  very  striking,  handsome  plant,  and  has  a  diameter  of  4  to  6  inches.  It 
is  sometimes  cultivated  for  ornament. 


£473,2462.    Darjeeling  Hills  (Ma nson  and  Gamble)    ....     30 

2.  P.  odoi^tisslmus,L\nii.i.-, 'I\mwi'^^l\/\^.'5a^^\^^ 
Roxh.  FL  Ind.  iii.  738.     P.  /ascicularis,  \i«tJi.N  "SX. "^t.  \^^-  ^X.  *«Rk  ^«ju 
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Hind. ;  Kea,  ketuki,  Iseori,  Ben^. ;  Mugaiih^  Tel. ;  Thalay,  idlai,  Udum,  Tarn. ;  Kaida, 
thffla,  Mai. ;  SatthapUy  Burm. ;  Mudu-keyiya,  Cingh. 

A  much-branched  screw  pine,  shrub  or  small  tree,  with  numerous 
aerial  roots.  Stem  light  brown*,  smooth.  Wood  light  brown,  mode- 
rately hard  outside,  very  soft  inside ;  fibro-vascular  bundles  somewhat 
concentrically  elongate,  rounded,  with  usually  2  pores  in  each,  the 
harder  part  white  satiny. 

Sandy  coasts  of  South  India,  Burma  and  the  Andamans. 

This  is  the  common  screw  pine,  forming  dense  impenetrable  thickets  in  tidal  forests 
and  extensively  grown  as  a  hedge-plant  in  coast  districts,  and  cultivated  in  gardens  on 
account  of  the  strong  fragrance  of  its  flowers,  of  which  the  natives  of  India  are  very 
fond.  The  women  wear  the  panicles  in  their  hair,  and  they  are  much  employed  in 
temples.  They  may  be  seen  for  sale  in  native  shops  and  at  Indian  railway-stations. 
The  leaves  give  an  excellent  fibre  which  is  used  for  nets,  sacks  and  brushes.  The 
soft  floral  leaves  are  eaten  as  a  Tegetable,  and  the  pulp  of  the  fruit  is  also  eaten. 

W  4131.    Gudalur,  South-East  Wynaad  (Gamble). 

2.  FREYCINETIA,  Gaud. 

Four  species,  slender  climbing  shrubs,  climbing  by  means  of  aerial  roots.  F, 
angustifolia,  Bl. ;  Fl.  Br.  Ind.  vi.  487,  is  found  in  Tavoy.  F,  insignis,  Bl. ;  Kurz  For. 
Fi.  ii.  509,  is  a  large  species  of  the  Andamans.  F.  pycnophyUa,  Solms,  and  F.  Walkeri, 
Solms,  are  found  in  Ceylon. 

Obder  CXIV.    ORAMINEiE. 

The  grasses  constitute  one  of  the  largest  and  most  important  families  of  the 
vegetable  kingdom,  containing  plants  of  every  size  from  the  tiny  herbs  of  the 
meadows  to  the  giant  bamboos  of  the  forests  of  Burma.  In  most  forest  regions  of 
India,  tall  grasses  cover  the  greater  part  of  such  land  as  is  not  too  densely  shaded 
with  trees  to  prevent  their  growth ;  these  tall  grasses  are  found,  like  the  species  of 
Arundo  and  aaccharum^  near  the  banks  of  streams;  or,  like  the  Anthistiria  and 
Andropogon,  in  drier  localities,  covering  sometimes  large  extents  of  land  and  render- 
ing it  liable  to  the  evil  effects  of  jungle  fires.  Such  grasses  have,  however,  many  uses, 
and  chief  among  them  that  of  providing  material  for  thatching,  for  in  some  parts 
of  India  not  only  the  roofs  but  even  the  walls  of  all  village  houses  are  made  of  grass. 
Some  are  used  as  fibre  plants,  as  giving  essential  oils,  and  as  food  or  fcxider,  and  a 
brief  enumeration  of  some  of  the  largest,  most  conspicuous  and  most  important  seems 
called  for.  Finally,  there  is  the  large  tribe  of  bamboos,  which  are,  almost  everywhere 
in  India,  of  the  utmost  importance  in  Forest  economy.  Grasses  are  divided  into  two 
Series,  and  these  again  into  eleven  Tribes : — 

Series  A.  Panicacese. 

Tribe    I.  Panicesd        ....    Panicum,  Thysanolffina,  Spinifex, 

Pennisetum. 


»> 

»» 


II.  Oryzefie         ....    Oryza. 

III.  Zoysiese. 

IV.  Andropogoneas      .        .        .    Goix,  Zea,  Imperata,  Miscanthus, 

Spodiopogon,  Saccharum,  Eri- 

anthus,    Ischsdmum,     Andro- 
pogoD,  Anthistiria. 
Series  B.  Poaceee. 

Tribe  V.  Phalarideae. 

VI.  Agrostidece  ....    Aristida. 
VII.  Aveneee         ....     Avena. 
VIII.  ChlorideaB     ....    Cynodon,  Elensine. 


>» 


IX.  Festucaceee  ....     Arundo,    Phragmites,    Triraphif, 

Eragrostis. 
X.  HordeesB       ....    Triticum,  Hordeum. 
XI.  Bambuseae. 
Sub-tribe  I.  Arundinarieo:  .        .    Arundinai\&^  ^Vi'^>\!c>^\Af^^^. 

„      II.  EubambmeoR      .        .    BaxnbxiBa,    'IVitw»\A^'^^>    ^'^"■ 
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Sub-tribe  III.  DendrocdlameoB  •        •    Dendrocalamus,        Mdiocalamus, 

Pgeudostachyum,     Teinostach- 
yam»  GephalostachyaiD. 
„        IV.  Mdocannece       .        •    Dioochloa,  Melocannay  Ochlandra. 

The  genera  of  grasses  above  mentioned  have  been  selected  as  containing  spedes 
of  economic  importance,  and  some  of  them  are  noticeable  for  containing  the  mcies 
which  give  the  chief  cereal  crops  of  the  country.  They  are:  Oryza  tativct^  LiniL, 
the  Rice  plant;  Triticum  vtdgare^  VilL,  the  Wheat;  Hordeum  vukforey  Linn^  the 
Barley;  Avena  saliva,  Linn.,  the  Oat;  Zea  Mays,  Linn.,  the  Maize;  Andropogm 
Sorghum^  Brot,  the  ^^Judr^'*  millet;  Pennisetum  typhoideum.  Rich.,  the  **Bdpu'' 
millet ;  Eleunne  Coracana,  Ghiertn.,  the  *'  Mandua "  or  '*  Bagi  *'  millet.  The  Sugar- 
cane is  the  produce  of  Sa^xharum  officinarum,  Linn.  Cynodon  Dactylon^  Peis.  is  ths 
^  Dub  "  grass,  the  chief  and  best  of  the  pasture-  and  fodder-grasses  of  the  plains.         t 

The  grasses  which  form  the  forest  savannahs,  and  which  are  found  in  blanks  and 
in  open  forest,  belong  to  many  species ;  and  here  I  need  only  mention  a  few  of  the 
most  important.  One  of  the  largest,  perhaps  the  largest  of  the  grasses  of  the  drier 
savannahs  in  Northern  India,  is  ArUhistiria  gigantea,  Cav.,  which  has  stems  reaching 
10  to  16  ft.  in  height,  with  large  panicles  of  oat-like  flowers.  Not  much  smaUer  is 
Andropogon  NarduSj  Linn.,  found  all  over  India,  Burma  and  Ceylon,  and  giving,  like 
the  allied  A.  SchcmarUhuSy  Linn.,  which  is  equally  widely  distributed,  the  aromatic 
*'  Busa^  oil.  In  some  parts  of  the  Indian  forests,  the  collection  of  the  leaves  of  these 
grasses  and  the  expression  of  their  oil  is  an  important  Forest  industry.  Among  other 
large  grasses  found  in  forest  blanks  may  be  mentioned  Fanicum  antidotaUf  Retz; 
Imperata  arundiruiceay  Gyrill. ;  Erianthus  BaventUBj  Beauv. ;  Sa^xharum  fuacwnj 
Roxb. ;  Andropogon  intermedium^  Br.,  A,  serratus,  Thunb. ;  A,  squarrosusj  Linn.  U 
the  ^  khaskhas  ^'  grass,  whose  roots  give  the  fragrant  fibres  of  which  mats  and  bracelets 
are  made,  the  wetted  mats  being  used  in  the  hot  season  to  cool  the  rooms  of  Indian 
houses;  A.  Grylltut,  Linn.,  chiefly  found,  as  also  is  Spodiopogon  dubius,  Hackel,  on 
the  Himalayan  slopes ;  Andropogon  contortus,  Linn.,  the  well-known  **  Spear-grass," 
and  Triraphis  madagcLScariensis,  Stapf.  These  great  grasses  and  many  others  are 
those  which  are  so  liable  to  be  burnt  and  difficult  to  extinguish  when  burning. 

In  swampy  lands,  there  are  some  very  large  species  of  considerable  importance. 
The  largest  of  all  are  perhaps  the  great  reed-grasses,  Arundo  Donax,  Linn,  and 
Fhragmites  Karka,  Trin.,  known  as  "  Nal "  grass  and  extensively  used  in  mat-making. 
But  the  most  important  is  Sa>ccharum  arundinaceum,  Retz.  the  **Munj^  whose 
exploitation,  especially  in  Northern  India,  is  a  very  important  Forest  industry.  The 
stems,  peeled  of  their  sheaths,  are  used  for  matting,  and  the  sheaths  give  a  fibre  which 
is  made  into  carpets,  ropes,  mats,  string,  and  both  together  are  worked  up  into  chairs 
and  stools,  tables  and  screens.  Another  most  important  fibre-grass,  found  over  large 
areas  in  the  drier  forest  lands  of  India,  is  the  **  Bhdbar^  grass,  Ischcemum  angtuti' 
folium^  Hack.,  found  in  the  Lower  Himalaya,  the  Siwaliks,  Rajputana,  the  C.F., 
Behar,  Chota  Nagpore,  Orissa  and  the  Circars,  and  yielding  a  very  important  paper 
material  of  quality  similar  to  the  '^Alfa"  of  Algeria  and  the  ''Esparto"  of  Spain 
(Macrochloa  tenadssima,  Kth.).  It  is  also  made  into  ropes  and  mats,  and  its  exploita- 
tion is  a  valuable  industry. 

A  few  other  grasses  deserve  mention.  ThysanoloRna  Agrostis^  Nees,  is  a  large 
grass  with  broad  bamboo-like  leaves  and  dense  panicles  of  very  small  flowers,  found  in 
shady  places  in  the  forests  almost  all  over  India.  The  leaves  are  used  for  fodder,  and 
the  flower-panicles  for  brooms,  especially  in  EUlndu  temples.  Aristida  is  a  genus  with 
several  species  covering  large  areas  in  the  very  dry  regions,  the  largest  of  which  is  A, 
cyananthtty  Steudel,  found  in  the  beds  of  streams  in  the  Lower  Hinialaya  and  SiwaUks, 
and  also  used  to  make  brooms.  Eragrostis  cynosuroides,  Beauv.  is  the  "  Darbh  **  grass 
common  on  waste  lands  in  the  drier  regions  almost  throughout  India,  important 
in  Hindu  religious  ceremonies,  and  used  to  give  a  fibre.  Coix  Lacryma-Jobi,  Linn,  is 
a  broad-leaved  grass  of  wet  places  which  gives  hard  grey  fruits  used  for  making  bead 
necklaces.  Finally,  Spini/ex  squarrosus,  Linn,  is  a  hard  large  grass  found  on  the 
coasts,  and  of  considerable  importance  in  binding  and  fixing  the  blown  sand. 

Tribe  XI.    BAMBUSEJ!. 

In  the  following  acoovmt  ot  t\iQ  «^^\»&  ^1  IxudVui  bamboo  so  far  known,  I  have 
endeavoured  to  be  as  briet  a%  -ooasOoVe.    Yw  Tciox^\TtocniaXI\Qii^T^i«t^\i^^  to 

the  "  Bambusea  of  British  ludW  m  ^o\.  V\\.  ol  >u\i^  ^^  Kx^^^Sa  ^l  W^^o^^-^VKsi*^ 
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Garden  of  Calcutta ; "  to  Kurz'  paper  on  "  Bamboo  and  its  Uses  "  in  "  Ind.  Forester," 
vol.  i..  as  well  as  to  many  other  papers  and  letters  and  pieces  of  information  on  the 
Tribe  scattered  through  the  pages  of  that  Magazine;  to  the  charming  account  of  the 
species  cultivated  in  Europe  given  in  the  "  Bamboo  Grarden  "  by  Mr.  A.  B.  Freeman- 
Mitford,  G.B.  (published  1896);  and  to  the  work  on  "Les  Bamboos"  by  Messrs.  A. 
and  G.  Riviere.  It  is  necessary  to  be  brief,  because  if  1  were  to  try  to  quote  anything 
like  completely  the  information  on  record,  it  would  require  three  times  the  space  avail- 
able. There  is  scarcely  any  Tribe  of  plants  in  the  Indian  Forests  of  such  great  impor- 
tance in  forest  economy  as  the  Bamboos,  whether  from  the  point  of  view  oF  sylviculture 
or  from  that  of  utilization.  The  chief  Indian  bamboo  is  that  of  the  deciduous  forests, 
Dendrocalamus  strictus  ;  the  chief  species  in  Northern  Bengal  and  Assam  is  Dendroca- 
f amies  Hamiltonii;  in  Eastern  Ben^  and  Chittagong  the  most  common  kind  is  Melo- 
^anna  hambusoidea ;  in  Burma,  besides  DendrocalamtAS  strictus,  Barribusa  polymorpJia 
and  Cephalostachyum  pergracUe  are  the  chief  associates  of  teak.  In  Central  and  South 
India,  the  valleys  produce  magnificent  clumps  of  the  thorny  Barribusa  arundinacea. 

As  regards  the  wood-structure,  it  resembles  that  of  the  palms,  but 
the  fibro-vascular  bundles  are  more  complicated.  The  culms  of  bam- 
boos have  a  smooth  outer  surface,  and  are  jointed  at  intervals,  the 
nodes  of  the  joints  showing  more  or  less  prominent  rings,  and  at  the 
nodes  the  wood  is  solid.  In  the  intemodes,  the  culms  are  hollow,  the 
cavity  being  cylindrical  On  the  transverse  section,  a  bamboo  shows 
the  form  of  a  ring  whose  outer  portion  is  hard,  and  made  up  of  fibro- 
vascular  bundles  with  no  or  few  pores,  and  a  very  little  intervening 
parenchyma.  Proceeding  from  the  exterior  towards  the  interior,  the 
wood  becomes  softer,  the  bundles  larger,  and  they  consist  usually  of 
about  4  rounded  masses  of  bast  tissue  surrounding  smaUer  homy 
masses,  which  again  enclose  about  3  large  pores  arranged  in  a  rougn 
cross,  with  a  fourth  which  is  generally  subdivided,  ^y  degrees  the 
bundles  are  separated  by  more  and  more  parenchyma  until  the  in- 
terior part  of  the  ring  consists  of  parenchyma  only.  The  shapes  and 
arrangement  of  the  fibro-vascular  bundles  are  variable,  so  that  specific 
characters  based  upon  them  seem  impossible  to  obtain. 

The  nodes  of  bamboos  bear  culm-sheaths  which  will  be  found  very  interesting  in 
form,  and  usually  characteristic.  The  leaves  are  all  grass-like,  of  various  degrees  of 
length  and  breadth.  The  flowers  are  irregular ;  in  a  few  species  they  come  annually^ 
in  most  they  come  at  long  intervals,  and  then  all  the  clumps  in  a  locality  usually 
flower  together  and  seed  and  die. 

The  cultivation  of  bamboos  is  easy ;  it  is  done  by  seed  or  by  ofifsets,  in  some  cases 
by  cuttings  or  layers.  If  the  seed  is  good  it  germinates  easily,  and  seedlings  are  easy 
to  rear  and  easy  to  transplant  in  properly  prepared  groimd ;  but  as  general  seeding 
years  are  scarce,  it  is  necessary  to  wait  for  seed,  and  therefore  propagation  by  offsets 
is  quicker.  In  the  case  of  those  species  which  flower  and  seed  both  generally  at  long 
intervals,  and  occasionally  sporadically,  such  as  Dendrocala/mus  strictus  and  EamiUoniij 
the  sporadic  flowerings  give  very  little  if  any  fertile  seed,  so  that  it  is  necessary  to  wait 
for  general  flowerings,  as  with  the  rest.  Of^ts  consist  usually  of  a  portion  of  an  old 
culm  with  its  roots,  cut  ofif  above  a  joint  at  about  1  to  2  ft.  above  the  ground,  and  the 
shoots  come  from  dormant  buds  at  the  base  of  the  culm.  Such  of&ets  are  best  taken 
and  planted  in  the  season  of  rest,  so  that  the  season  of  active  vegetation  which  usually 
begins  in  the  early  days  of  the  rains  may  find  them  well  in  position  and  capable  of  taking 
root  well.  Offsets  taken  in  the  rainy  season  after  new  growth  has  started  usually  fail. 
Cuttings  are  usually  made  by  planting  one  or  more  intemodes,  the  lowest  bearing  root- 
buds  capable  of  growing ;  while  layers,  the  more  usual  method  of  propagation  with 
some  species  (e.g.  Bawbusa  vulgaTi8\  are  made  by  partly  cutting  and  laying  a  culm  in  the 
ground  so  that  it  may  take  root  at  the  nodes.  When  the  iJioots  have  appeared  and  are 
strong-growing,  the  intemodes  are  out  and  the  layers  pluited  separately.  A  bamVyy^ 
plantation  succeeds  best  where  moderate  shade  is  avavL&bW.  lo.  \2^^  <^t\\»^  ^\>^^\s«^\je» 
of  some  species  of  \»mboo,  especially  Bandrnwi  arundinocea,  \a  IoxsjA  ^  'wV^Xa  «^^nsss«» 
substance  known  as  "  Tabasheery    It  is  used  in  Chma  ttoi^L  fJ^-^Vccft  w^  ^  xaa^asiVBA- 
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Sto-tbibe  L    ABUNDINABDB^. 
1.  ARUNDINARIA,  Michx. 

Erect,  oocadoiudly  climbing,  shrubby  species,  foand,  with  Tery  few  exoeptioiis,  in 
the  hill  re^ons.  Four  species  are  so  Ult  known  to  occur  in  the  West  Himalaya; 
16  in  the  East  Himalaya,  Assam  and  the  Khasia  and  Naga  Hills ;  3  in  the  Sooth 
Indian  mountains ;  4  in  Burma ;  and  5  in  the  mountains  of  Ceylon.  There  are  28 
species  altogether  described  in  the  Fl.  Br.  Ind.,  following  the  Moii<^raph  in  vol.  m 
of  the  "  Annals  of  the  Royal  Botanic  Ghurden  of  Calcutta.'*  It  will  be  best  to  give  the 
species  in  the  ibrm  of  a  list,  taken  from  FL  Br.  Ind.  vii.  376. 


No. 


N«ine. 


DiBtribatioD. 


A.    Walkeriana,    Monro; 

Bedd.     FL    Sylv.     ocxxx.; 
Trimen  FL  Ceyl.  v.  309. 

A.  Wlghtiana,  Nees ;  Bedd. 
l.e.  ocxxx.;  Trimen  l.e,  y. 
309. 


A.  flOFibunda,  Thw. ;  Bedd. 

Ix.  ocxxx.;   Trimen  Ix,   v. 

310. 
A.  elegans,  Eurz  For.  Fl.  ii. 

549.    Yem.  JUli,  Naga. 


A.     polystachya,     Kurz ; 

Gamble  Daij.  List  87. 


6 


A.  debills,  Thw. ;  Bedd.  Ic. 
ocxxx. ;  Trimen  I.e.  311. 


8 


A.  densifolia,  Monro;   Tri- 
men Z.O.  312,  t.  100. 


A.  racemosa,  Monro;  Gramble 
Darj.  List  87.  Yem.  Malingt 
Kep. ;  Phyumf  miknu,  Lepcha ; 
Phiong,  mheem,  Bhotia. 


Polney  Hills  in  8. 
India ;  Central  Pro- 
Tince  of  Ceylon  at 
5000  ft. 

Nilgiri  and  other  hills 
in  S.India  at  6-8500 
ft;  Ceylon  hills  at 
8000  ft. 

HiUsof  Ceylon  at  5000 

a 

Kaga  Hills  of  Assam ; 

hills  of  Upper  Borma 

and  Martaban  at  5- 

7500  a 
Sikkim  Himalaya  and 

Khasia  Hills  at  3- 

5000  ft. 
Hills  of  Ceylon  at  6- 

8000  ft.,  common. 


A  small  stiff  species. 


The  oommon  NUgiri 
shrubby  spedeB,  flowen 
annually.  Culms  used 
for  mate,  baskets  and 
fencing. 

A  shrobby  small  bamboo : 
scarce. 

A  small  bamboo.  Stems 
used  for  the  walls  of 
native  huts. 


A  thin  wiry-stemmed 
shrub.  Yery  oommon 
about  Neweza  EUia. 
Leaves  used  for  fodder 
for  horses. 
A  very  small  species.  At 
Newera  £Uia  and  else- 
where in  Ceylon  it  grows 
like  a  reed  on  hke- 
banks. 
It  may  prove  that  there 
are  two  species  here :  (1) 
the  big  MaUng,  so  moch 
used  in  Daijeeljiig  for 
pony-fodder,  and  whic^ 
has  not  yet  been  known  to  flower ;  and  (2)  the  small  high-level  red-stemmed  one,  which 
flowered  in  1857, 1887.  The  culms  of  the  big  var.  reach  1  to  2  in.  in  diameter,  and  are  used 
iu  making  mats,  etc.    £  1351, 1354,  Daijeeling,  8000  ft. 


Anamalai  Hills  of  8. 
India  at  8500  ft; 
hills  of  Ceylon. 


East  Nepal  and  Sik- 
kim Himalaya  at  6- 
12,000  ft 


9  A.  OriffltMana,  Monro; 
Gamble  Darj.  List  87.  Yem. 
Khnap,  Khasia. 

10  A.       Pantlingi,       Gamble; 

Gamble  Darj.  List  87. 

11  A.    callosa,    Monro.      Yem. 

Uskong,  uspar,  spar,  Khasia. 

12  i  A.    falcata,   Nees;    Brandis 
I       For.  PI.  562.    Yem.  Nirgcd, 

nigdl,  ringcU,    nagre,  narri, 
garri,   gero.   Hind.  •,    8piilq^  i 
gorwa,  gptJcM,  pttto,  Kunuk- 
/       war;  Bingailo^  Garhwal;  Nin- 


East  Himalaya,  Khasia 
and  Jaintia  Hills  at 
3-4500  a 

East  Himalaya,  on 
Bechi  La,  at  11,000 
ft. 

Dophla  Hills  at  4- 
7000  ft. ;  Khasia 
HUls  at  6000  ft 

Westem  Himalaya, 
from  the  Ravi  to 
Nepal  at  4-7000  ft. 


\ 


Nodes  of  stem  thomv. 


Probably  thorny. 


Nodes  of  stem  thorny. 


The  conmion,  more  or  lei^ 

gregarious,  low  -  level 
ingal  ei  the  Western 
Himalaya  with  no  traas- 
^<t%iMb  ^^asileta    to    the 
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No. 


Name. 


Distribution. 


Remarks. 


13 


14 


15 


16 


17 


19 


gah,    Kumaon ;    Oo-ningal, 
Jaunsar. 


A.  khasiana,  Muuro.  Yem. 

Namlang,  Khasia. 


A.     intermedia,     Mnnro ; 

Gamble  Darj.  List  87.  Yem. 
TUi  nigala,  Nep. ;  Parmiok, 
Lepcha. 


A.     Hookeriana,    Mimro ; 

Gamble  Darj.  List  87.  Vern. 
SingJiani,  Nep. ;  Prong, 
Lepcha. 
A.  spatlliflora,  Trin.  Tham- 
nocalamus  8pathifloru8f 
Mrmro;  Branais  For.  Fl. 
563.  Vera.  Bingaly  deo  nin- 
gal,  Jaunsar. 


Khasia  Hills  at  5-6000 
ft.,  perhaps  also  in 
the  Sikkim  Hima- 
laya. 

Sikidm  Himalaya  at 
4-7000  ft.,  perhaps 
also  lower. 


Sikkim  and  Western 
Bhutan  Himalaya 
at  4-7000  ft 

Western  Himalaya, 
from  the  Sutlej  to 
Nepal  at  7-9000  ft., 
gregarious  in  under- 
growth of  fir,  oak 
and  deodar  forests. 


A.  aristata, Gamble;  Gamble     Eastern  Himalaya  at 
Darj.  List  88.  Yem.  Babain,        9-11,000  It. 
Lepcha ;  BMbhamy  Bhutia. 


18  I  A.  FalconerLBenth.;  Gamble  !  Central  Himalaya  from 


Darj.  List  88.  Thamnoca" 
lamus  Falconerit  Hook.  f.  ; 
Brandis  For.  Fl.  563.  Vern. 
Pummoon,  Lepcha. 
A.  Prainil,  Gamble.  Vera. 
Sampit,  kecva,  Naga. 


20  A.  mlerophylla,  Munro. 

I 

21  ;  A.  hirsuta,  Munro. 

22  A.  Gallatlyi,  Gamble. 

23  A.  jaunsarensis.   Gamble. 

Vera.  Ningaly  Jaunsar. 

24  ,  A.  Rolloana,  Gamble. 

26     A.  armata.  Gamble.    Vera. 
Maituij  Shan. 

26  I  A.  SUberecta,  Munro.  Vera. 

Lornbnangf   ukadai-namlang, 
Khasia. 

27  A.  Kupzii,  Gamble. 


Jaunsar  to  Bhutan 
at  7-9000  ft. 


Naga  and  Jaintia  Hills 
in  Assam  at  3500- 
8000  ft. 

Bhutan    at    6-10,000 
ft.,  perhaps  also  in 
Sikkim. 
Khasia     and      Naga 

Hills  at  5-9500  ft. 
Moolyet  Hill  in  Tenas- 
serim  at  6000  ft 
j  Jaunsar    in    Western 
Himalaya,  at  Mun- 
I      dali,  7-8000  ft 
:  Naga  Hills  in  Assam 
I      at  5-7000  ft. 
Hills  of  Upper  Burma 

at  5500  ft 
Sikkim       Himalaya ; 
Khasia  and  Jaintia 
HUls  at  4-5000  ft. 
Coasts  of  Tenasserim. 


28     A.  Mannil.  Gamble. 
\      BenenQf  Knasia. 


Vern.  ;  Jaintia  Hills  at  about 
;      3000  ft. 


flower.  Used  for  basket- 
work,  hookah  -  tubes, 
fishing-rods,  etc  —  H 
132,  Kulu. 

Similar  to  A.  falcatck^  but 
the  stems  stronger  and 
harder  and  better  for 
fishing-rods. 

Similar  to  the  two  last, 
and  with  strong  hard 
stems;  good  for  fishing- 
rods,  baskets  and  mate. 
— E  1339,  3427,  Dar- 
jeeling  Hills. 

A  large  species,  culms 
12-15  ft  long  and  often 
over  1  in.  thick. 

A  useftil  kind,  recognized 
from  A.  falcata  by  the 
conspicuously  tessellate 
leaves.  Used  for  pipe- 
stems,  baskets,  pea- 
sticks,  etc.  Flowering 
sometimes  gregarious, 
sometimes  sporadic. — H 
131,  Kulu. 

Stems  strong,  yellow ; 
branohlets  reddish. 
Stems  used  for  pipes. — 
B  3426,Tonglo,l0,000ft 

A  rather  soft  -  stemmed 
species,  not  very  com- 
mon. 


A  semi-soandent  nearly 
solid  -  walled  thin 
species,  with  usually  6 
stamens. 

A  gregarious  low  shrub. 


A  small  species. 

A  gregarious  shrub. 

Recognized  by  its  very 
long  rhizomes. 

Also  remarkable  for  very 

long  rhizomes. 
The  strong  culms  make 

good  walking-sticks. 
A  wiry  species  with  rather 

tall  thin  culms. 

The  only  really  low-level 
species  —  very  little 
known. 

A  climbing  solid-stemmed 
species,  remarkable  for 
its  very  loT\.^%kVi«»^<«». 
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The  culmB  of  Arundinaria  are  usually  slender,  the  joints,  unless  studded  lidi 
spines,  not  very  prominent,  the  walls  thin  except  in  such  species  as  ^.  Praimi  id 
A,  Manniiy  which  are  climbing  plants,  and  differ  in  appearance  and  character  from  ik 
general  type  of  the  genus. 

2.  PHYLLOSTAGHYS,  Sieb.  and  Zticc.  Two  species  occur  in  India  :  one,  fooa: 
in  the  Mishml  Hills  of  Upper  Assam,  has  been  identified  with  P.  hambuaaides^  Sieb.  loi 
Zucc.  of  China  and  Japan  ;  and  the  other,  P.  Mannii,  Gamble  ;  Fl.  Br.  Ind.  m  M, 
is  a  very  pretty  species  cultiyated  in  the  Ehasia  Hills  at  5000  ft.,  and  apparently  wild 
in  the  Kaga  Hills.  It  has  also  been  found  by  J.  W.  Oliver  in  Upper  Burma » 
Bemardmyo,  where  it  is  called  Maipangpukj  Shau.  Both  these  species,  but  espedaHj 
the  latter,  give  excellent  walking-sticks.  The  culms  resemble  those  of  Arundinark, 
but  the  joints  are  much  more  prominent,  and  the  intemodes  are  more  or  less  flattened 
on  one  side.    The  leaves  have  always  transverse  veinlets. 

Sub-tribe  II.    EUBAHBUSEiS. 
3.  BAMBUSA,  iSchreb. 

This  genus  contains  some  of  the  most  important  of  the  Indian  bamboos,  and  some 
of  the  largest.  There  are  22  species  found  in  India,  Burma  and  Ceylon,  so  £ar  as  is  at 
present  known,  but  two  of  these  are  introductions  naturalized  in  the  country.  Some 
of  them  are  difficult  to  distinguish  when  not  in  flower,  and  even  the  culm-sheaths,  which 
are  usually  the  best  means  of  iHentification,  are  sometimes  difficult  to  recognize.  The 
following  list  is  taken  from  Fl.  Br.  Ind.  vii.  386,  etc. : — 


No. 


Name. 


B.  Tulda,  Boxb.  Fl.  Ind.  ii. 
193;  Brandis  For.  Fl.  566; 
Kurz  For.  Fl.  ii.  552 ;  Gamble 
Darj.  List  88.  Vem.  Peha, 
Hind. ;  Tulday  jowa^  kiranti, 
nuitelOj  mitenga,  Beng. ;  Mir- 
tenga,  Sylhet ;  Wamuna, 
wagi,  ndl-hansy  dea-bans,  hi- 
jidi,  jatif  jao,  ghora,  Ass.; 
PepS  siman,  Kdl;  Makor, 
MalPahari;  ^(Mna,  Lepcha; 
]V<Ui,  G^TO ;  madaewahy 
Magh ;  TJiaikwa,  Burm. 

B.  nutans,  Wall.;  Brandis 
For.  Fl.  567 ;  Gamble  Darj. 
List  88.  Vem.  MaJU,  Nop. ; 
Mahlu,  Lepcha;  Jttf,  Bhu- 
tia;  Bidhtdf,  muTeialy  mokaly 
Ass. ;  Seringjaiy  Khasia  ; 
Wa-malangy  Euki ;  PichUy 
Sylhet. 


Distribation. 


Bengal,  Assam,  Chit- 
tagong,  Kortiiem 
Ciroars,  Burma ; 
often  cultivated. 


Remarks. 


Sub-Himalayan  tract 
from  the  Jumna 
eastwards,  Assam, 
£.  Bengal,  in  Sik- 
kirn  to  5000  ft 


general  purposes  of  building  and  mat-  and  basket-work.  The 
diameter  of  the  central  cavity  being  usually  about  half  that  of 
Dehra  Diin. 


In  Lower  Bengal  the  luwt 
commou  bamboo,  with 
fpreyish-green  cdma-O 
toTOft.  high,and2  to 
4  in.  in  diameter,  the 
cavity  smalL  Thecnlmi 
are  used  for  all  general 
building  purposes  and 
in  mat-  and  basket- 
making.  The  young 
shoots  are  sometimes 
eaten.— E  1833,  Sondar- 
bans;  E  1328,  Chitta- 
gong;  B,  1821,  Burma. 

Has  bright  green  calms 
20  to  40  ft.  high,  U  to 
3  in.  in  diameter,  an»- 
ing  from  long  rhizomes 
rather  fiar  apart  It 
is  much  oolUvated  in 
Dehra  Diin,  and  the 
culms  are  uaed  there 
and    elsewhere  for  all 

walls  are  fiEiirly  thick,  the 

the  culm  itself.— O  1338, 


B.  teres,  Ham.    Vem.  Bha- 
luki-mahaly  Ass. 


B.     burmanlcsL     Gamble. 
Vem.  Thaiktoay  Kurm. 


Assam    and 
Bengal. 


Eastern  i  A    large     bamboo    with 
culms  up  to  60  ft.  in 
height    and    3    in.   in 
diameter,  but  they  are 
rather    soft    and    not 
much  used  in  building. 
A    large    bamboo    witli 
oolnui  up  to  50  to  60  ft 
and  4  in.  in  diameter,  in 
somewhat  open  dumps, 
paio  green  with  a  ring  ot  hiivrs  a\>oNe  VSaa  '^omV^s^^^l  «\Tao«X  Tiosii^  \3fe\si«i.^t&r^  above 
average  }  in.  thickness  of  ring.   It Va  lio^  Aoeva^  Ci\i\\.YS^\ftdL  ^\i\»^b3%Ty^Ti^«aL^%MsiiA.xtti&^. 


Eatha  District  of  Up- 
per Burma,  on  dry 
hill  slopes. 
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Nu. 


Name. 


DiBtribatioQ. 


5    B.     polymorpha,    Mimro; 

Kurz  For.  Fl.  ii.  553.  Vem. 
KycUhaunawa,  Barm. ;  Jama 
betud,  Sylhet. 


S 


10 


11 


B.  pallida,  Munro;  Gamble 
Darj.  List  88.  Dendrocala- 
mu$  critictUf  Kurz  For.  Fl. 
ii.  559.  Vem.  Pshij  pashij^t 
Lepcha;  Bona  shing^  EhvLti&; 
Waihai,  walkthai,  makaiy 
bijli,  Abs.  ;  WcLtoij  tetero, 
^aga;  Loto,  Mikir;  JJsken^ 
skerif  tneng,  Khasia;  hurtoal, 
bakhaly  Oachar ;  Gyaufo, 
Burm. ;  Madankran,  maipyu, 
Kachin. 

B.  afflnlS,  Munro ;  Kurz  For. 
Fl.  ii.  551.  Vem.  Theeshe, 
Burm. 


B.  khasiana,  Munro.  Vem. 
Serimj  ttfrahf  Elhasia;  Tir- 
riahf  Naga;  Wachiu$a,  Ca- 
char ;  Bewahy  Mikir ;  OhaUahf 
Kuki. 


B.  nana,  Roxb.  Fl.  Ind.  ii. 
190;  Kurz  For.  Fl.  ii  551; 
Trimen  Fl.  Ceyl.  v.  315. 
Vem.  Palawpinanwa,  Burm. 

B.  Balcooa,  Roxb.  Fl.  Ind. 
ii.  196 ;  Brandis  For.  Fl.  567. 
Vem.  BaXkuy  Beng. ;  Balvka^ 
Ass.;  8il  hantay  teli  hania, 
Sylhet;  Wamndh,herUfOi,TO. 


B.  vulgaris,  Schrad.;  Bedd. 
Fl.  Sylv.  ccxxxii. ;  Brandis 
For.  FL  568 ;  Talbot  Bomb. 
List  205;  Trimen  Fl.  Ceyl. 
y,  314.  Vem.  BaHniy  5a»- 
sini,  Beng.;  Wanei,  Bunn.; 
Baridla,  Ohittagong;  Stup- 
drogai,  Uriya ;   Una,  Oingh. 


Eastern  Bengal  in  Syl- 
het ;  upper  mixed 
forests  of  Burma, 
often  associated  with 
teak. 


Sikkim  Himalaya  up 
to  3000  ft.,  and 
eastwards ;  Duphla 
Hills ;  Assam,  Kha- 
sia Hills,  and  Syl- 
het; Upper  Burma 
and  Pegu ;  often 
coltiyated. 


£ng  forests  of  Marta- 
ban  in  Burma.  In 
Calcutta  it  thrives 
on  the  muddy  bank 
of  the  Hugll  at  the 
Botanic  Garden. 

Khasia,  Jaintia,  Naga 
and  Manipur  Hills 
of  Assam  up  to 
4000  ft. 


Wild  in  Malay  Penin- 
sula, indigenous  in 
China;  cultivated  in 
manyplaces  in  India 
and  Burma. 

Assam,  Lower  Bengal 
and  Behar,  west- 
ward to  the  Gk>gra 
river ;  often  culti- 
vated. 


Commonly  cultivated 
in  various  places  in 
India,  especially  in 
the  Konkan.  In  N. 
India  the  golden- 
stemmed  var.  striaia 
is  more  common. 


Remarks. 


A  large  bamboo,  reaching 
a  height  of  50  to  80  ft. 
and  a  diameter  of  3  to 
6  in.  The  culms  are 
greyish  -  white,  scurfy 
when  young,  in  very 
dense  clumps.  The 
culms  are  said  to  be  the 
best  in  Burma  for  build- 
ing.—B  1316,  Toungoo. 

A  moderate-sized  csespi- 
tose  bamboo,  with  olive- 
green  culms  up  to  40  to 
60  ft.  in  height,  and  2 
to  3  in.  in  diameter; 
cavity  large  and  walls 
thin.  It  is  much  used 
in  Assam  for  building, 
in  mat-  and  basket- 
making,  and  for  water- 
Tossels. 

A  shrubby  species,  witli 
pale  green  or  striped 
culms  15  to  20  ft.  long 
and  1  to  1}  in.  diameter. 


A  solitary-stemmed,  soft 
species,with  thin-walled 
dull  green  culms  up  to 
30  to  40  ft.  long  and  1 
to  1}  in.  in  diameter. 
It  has  a  curious  sheath 
with  inflated  pseudo- 
phyll.  The  culms  are 
used  in  building  and 
for  basket-work. 

A  shrubby  species,  re- 
sembling Arundinaria, 
useful  to  make  neat 
hedges. 

A  large,  strong  ciespitose 
bamboo,  with  greyish- 
green  culms  50  to  70  ft. 
high  and  3  to  6  in.  in 
diameter,  walls  thick, 
the  diameter  of  the 
cavity  about  one-third 
of  that  of  the  culm. 
The  best  species  in 
Bengal  for  scaffolding 
and  building  in  general. 
— £  1332,  Jessore. 

A  large,  handsome  specioH, 
with  rather  distant 
bright  green,  orange- 
yellow,  or  striped  culms 
reaching  20  to  50  ft.  in 
height  and  2  to  4  in.  in 
diameter;  walls  rather 
thin.      It  \ft  '^asbn^  Vst. 
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No. 


Name. 


I— 


12 


18 
14 


15 


16 


17 


18 


B.011veriaiia,  Gamble.  Vem. 
Wap^fumn,  Borm. 


B.  BinfiThamlf  Gamble.  Yem. 

NgoMoiwa,  Borm. 
B.  Kingiana,  Gamble.  Yem. 

ThaifnoabOf  Bunsi. 


B.  lineata,  Mnnro. 


B.  schizostaehyoldes,  Knrz. 

Cephalogtaehyvm  adiizotia- 
chyoidesy  Eurz  For.  FL  ii. 
565. 
B.  .  GFifflthlana,  Monro. 
DendrooalamuB  OriffUhianuSy 
Kurz  For.  Fl.  iL  562. 

B.    arundinacea,    WUld. ; 

Roxb.  Fl.  Ind.  ii.  191 ;  Bedd. 
Fl.  8ylv.  coxxxi.  t  321; 
Brandis  For.  Fl.  564;  Eurz 
For.  Fl.  ii  554 ;  Talbot  Bomb. 
List  205;  Trimen  FL  Ceyl. 
y.  *313.  B.  tpinosa,  Roxb. 
FL  Ind.  IL  198;  Bedd. 
Z.C.;  Brandis  For.  Fl.  566. 
B.  orientalise  Nees. ;  Bedd. 
2.0.  Yem.  Magar,  ndly  Pb. ; 
Kattang,  O.P. ;  Bdwr^  ketUa, 
kataiUi,  Beng. ;  Kotoha,  Aas. ; 
Wahhanteh,birUfQ&To;  Kin- 
koitfCachtLr;  TFana^,  Magh ; 
Konta  ban$af  Uriya;  Ka- 
tanga,  E61;  MuUa  veduru, 
Beddi ;  Kati  trodiir,  Gondi ; 
Dongi,  bidungaiu,  hebbidru, 
Ean.;  Vedru,mul1eds,mundla 
vedrUf  bongudu,  Tel. ;  Miingil, 
Tarn. ;  KaUik,  kaVcij  padhai^ 
lihara^  manwily  goda,  kasJUi, 
mandgay,  Bombay;  Kyaka- 
^toa,  Bnrm.;  jR2t,Mal.;  Kata- 
lifia,  Oingb. 


Distribokkm. 


Hilla  of  Upper  Burma 
up  to  2000  ft 


Tenasserim. 

Eatha  Distriot  of  Up- 
per Burma. 


Andaman  Islanda,  in 
marahy  coast  forests 
on  Rutland  Island; 
also  in  Java  and  else- 
where in  the  Malay 
Archipelago. 

Tropical  forests  of 
South  Andaman. 


Mogaong    Yalley 
Upper  Burma. 


in 


Throughout  India, 
Burma  and  Ceylon, 
except  in  the  Hima- 
laya and  sub-Hima- 
layan tract  and  the 
valleysoftheGanges 
and  Indus ;  often 
cultivated  and  very 
ornamental. 


A  pretty  csBqpHoae  Bpoae^ 
with  gloOTj  green  enhe 
up  to  40  to  45  ft  in 
hei^t,  mnd  1  to  2  in.  in 
diametaTy  walls  thiet 
diameter  d  oaTitj  one- 
third  that  of  oohn. 


A  large  species,  with  eohm 
up  to  00  to  70  ft.  in. 
height  and  4  in.  is 
diameter. 

A  reed-like  flhmbbj  bam- 
boo, often  fiMcmd  is 
flower,  newr  yet  in 
seed. 


A  moderate-eiaod  bamboo, 
with  tufted  gfeen  stems 
20  to  30  fL  Eigih  and  3 
to  4  in.  in  diamelBr. 

Said  to  haye  aofl  deodar 
hollow  onlflUL 

A  magnificent  siieeies,at 
once  reoogniaed  1^  its 
thorns  and  Urn  peou- 
liar  cnlm-ebealliL  The 
culms  are  lattir  loft- 
wooded  thon^  stout, 
bright  green:  theyxeaoh 
80  to  100  fL  in  height 
and  6  to  7  in.  in  diame- 
ter, and  have  oaTities  in 
diameter  nearly  one- 
third  of  that  of theenlmB. 
The  forests  are  diffionlt 
to  work  beoanae  the 
culms  intedaee  so  much 
and  are  so  mneh  nuzed 
up  with  thorny  branch- 
lets  that  they  eannot 
easily  be  extracted 
singly.  They  are  used 
for  buildinff,  mats, 
baskets,  and  ui  sorto  of 
purposes.  Flowering 
years  occur  at  intervals 
of  about  thirty  years  in 
any  given  locality,  and 
the    seed    is    eagerly 


18 

Bought  for  as  food.  The  leaves  are  sometimes  attacked  by  an  aphid,  Oregma  bambuimj 
Huckton  Ind.  Mus.  Notes  iii.  87,  which  covers  them  with  a  black  sticky  gum. — O  1837, 
Dehra  Diin ;  B  1319,  Toungoo;  W  1330,  South  Eanara.  Weight  of  wood  45  to  50  Iba.  per 
cubic  foot. 


19  I  B.  auriculata,  Kurz.  Oigan-  I  Assam,  Sylhet,  Ghitta- 
tochloa  aurictUata,  Kurz  For.  I  gong  and  Burma ; 
Fl.  ii.   557.     Vem.    Kalia,  I      cultivated    in    Cal- 


Beng. ;  Talagutoa,  Burm. 


cutta. 


recently  flowered  in  the  Botanic  Garden,  Calcutta,  and  I 
trans/erred  to  Chytenantliera^  wkete  il  ^V>X  \j^  n^v^  \i^«t 
O.  fiiffro^nliata. 


A  moderate-eixed  tufted 
bamboo,  with  yellowish 
culms  reaching  40  to  50 
ft.  m  height  and  2  to  2^ 
in.  in  diameter.  It  has 
think  it  will  have  to  be 
\a^  \t  wot  Identical    with. 
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No. 

20 

21 
22 


Name. 


B.  Villosula,  Kurz  For.  Fl. 

ii.  553.    Yem.  TdbendeinuKij 

Burm. ;  Tfamt,  ELaren. 
B.  Mastersii,  Munro.    Vem. 

jBentt,  Abb. 
B.  marginata,  Munro.  Vera. 

Wam^,  Karen. 


Dlttribntion. 


Limestone  bills  of  Te- 
nasserim  and  Biarta- 
ban  (Brandis). 

Dibrngaarh  in  Assam 
(Masters). 

Top  of  Dannat  Bange 
in  Tenasserim  at 
5000  ft  (BrandU). 


RemarkB. 


A  species  with  separate 

cmms  on  long  rhizomes, 

but  little  known. 
Culms  scandent,  reed-like, 

but  little  known. 
Culms    scandent,    dark  - 

coloured. 


4.  THYRSOSTACHYS,  Gamble. 

Two  species,  both  erect  tufted  graceful  species. 

1.  T.  Oliveri,  Gamble ;  Fl.  Br.  Ind.  vii.  397 ;  Vera.  Thanawa,  Burm. ;  Maitong^ 
Kachin,  is  found  in  the  hills  of  Upper  Burma,  in  moist  forests,  on  ridges  at  2000  ft, 
also  in  the  Shan  Hills.  It  has  straight  culms  up  to  50  to  80  ft  in  height  and  1^  to  2\ 
in.  in  diameter,  the  sheaths  remaining  persistent  on  the  culm  for  long,  and  the  nodes 
only  very  slightly  thickened.  The  cavity  has  a  diameter  of  half  of  that  of  the  culm. 
The  culms  are  excellent  for  building  purposes,  and  the  seed  is  eaten.  A  picture  of  a 
clump  is  given  in  Ind.  For.  vol.  xx.  (1894). 

2.  T.  siamensis,  Gramble;  Fl.  Br.  Ind.  vii.  397 ;  Vera.  TiyowOj  kyaungwa,  Burm., 
is  found  in  Burma  from  Mandalay  down  to  Tenasserim.  It  has  graceful  culms  25  to 
30  ft.  in  height  and  1^  to  3  in.  in  diameter,  usually  covered  with  the  persistent  bases 
of  the  sheaths,  and  having  the  nodes  not  prominent.  The  cavity  is  rather  more  than 
half  the  diameter  of  the  culm.  This  is  the  species  used  for  the  handles  of  state 
umbrellas  carried  by  notable  persons  and  priests,  and  it  is  often  cultivated  in  monastery 
gardens  for  the  purpose. 

5.  GIGANTOCHLOA,  Kurz. 

Two  species.  Besides  these,  G,  vertidHataf  Munro  is  a  Malay  species  of  very 
large  size,  the  culms  attaining  80  to  100  ft.  in  height  and  4  to  5  in.  in  diameter,  and 
being  greyish-green  in  colour,  the  younger  ones  striped  with  yellow,  which  is  possibly 
to  be  found  wild  in  Tenasserim,  and  is  cultivated  in  the  Botanic  Garden,  Calcutta,  and 
elsewhere.  The  Malay  species,  G.  Atttr,  Munro  and  G,  ApttSf  Kurz,  are  also  both 
cultivated  in  Calcutta.    They  are  both  very  common  in  Java. 

1.  G.  maCPOStachya,  Kurz  For.  Fl.  ii.  557 ;  Fl.  Br.  Ind.  vii.  399 ;  Vera.  Tek- 
serahf  Gdro ;  Madi^  madaywa^  Magh ;  Wanet^  wapyugyi^  tdbendeinwa,  Burm. ;  Wabray, 
Karen,  is  found  in  tropical  forests  in  the  G^ro  Hills,  Assam,  Chittagong,  Arracan  and 
Burma.  It  is  a  fine  bamboo  with  culms  30  to  50  ft.  long,  2}  to  4  in.  in  diameter,  dark 
green  when  old,  glaucous  when  young.    It  is  cultivated  in  Calcutta  (B  1314,  Toungoo). 

2.  G.  Kurzii,  Gamble ;  Vera.  Kohahf  Burm.,  is  a  little-known  bamboo  of  Tenas- 
serim and  Malaya  found  near  the  coast.  It  was  collected  by  Kurz  on  his  last  trip 
in  1878,  and  he  does  not  mention  the  size,  but  Ridley  says  that  in  Province  Wellesley 
the  culms  reach  20  ft.  in  length  and  4  in.  in  diameter. 


6.  OXYTENANTHERA,  Munro. 

Seven  species,  aborescent  or  scandent  bamboos  with  a  stout,  usually  creeping  and 
stoloniferous  rootstock.    The  following  list  is  compiled  from  Fl.  Br.  Ind.  vii.  401 : — 
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Name. 


DIstribiitton. 
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0.    nigroeiliata,    Mnnro ; 

Bedd.  FL  Sylv.  ooxxxiii. 
GtgafUoMoa  andamanica, 
Kun  For.  FL  ii.  556.  Vera. 
Bdangi,  Uriya ;  Wcuhut, 
G&ro ;  Poddh,  And. 


0.  albociliata,  Monro.    Gi- 

garUoehloa  aJbociliata,  Kurz 
For.  Fl.  ii.  555.  Vera.  War 
pyugdU",  wagdk,  vxika^  wanwej 
Bonn. 


0.       parvifolia,       Brandis. 

Yem.  T$e(kdo-mindiif  Barm. ; 

Wamo,  Karen. 
0.  Thwaltesii,  Monro;  Bedd. 

Fl.    Sylv.    cczxxii.   t  322; 

Trimen    Fl.    CeyL   v.    316. 

Yern.     Watte,  Anamalaia. 


0.  monosti^rmaL  Bedd.  FL 

Sylv.  coxxxiii. ;  Talbot  Bomb. 
List  205.  Yera.  Chouaj  chu- 
mari,  ehiwa,  ehitoan,  ehawa, 
Kan.;  Huday udha, mangamy 
tandalij  Mar. 


0.  StOCksii,  Munio;  Bedd. 
Fl.  Sylv.  ocxxxii.;  Talbot 
Bomb.  List  206.  Vera. 
KondOj  m^,  Kan. 


0.  Bourdilloni,  Gamble. 
Vera.  Pon  mungil,  Tam. ; 
ArafnbUfM.&\. ;  JTtfm&u,  Trav. 
Hills. 


Orissa,  Giro  Hills, 
Ghittagong,  Burma 
and  the  Andaman 
Islands. 


Throughout  Burma, 
common  and  often 
g^garious. 


Tdnzalin  Valley  in 
Burma  (Brandis). 

Hillsof  Kurnool;  Hills 
of  Western  Gh^ts 
ftrom  the  NOg^ris 
southwards  at  3500- 
6000  ft. ;  GentralPro- 
yinoe  of  Oeylon  at 
4-6000  ft ;  oommon 
in  Western  Ghats 
and  Oeylon,  and 
usually  gregarious. 

Western  Ooast  and 
Western  Ghdts  from 
the  Konkan  to  the 
Anamalai  Hills, 
usually  as  under- 
growth in  deciduous 
forests. 


The  Konkan  coast ; 
Ghdts  of  N.  Kanara ; 
usually  cultivated. 


Ghdts  of  Travanoore, 
at  3-4000  ft.,  on 
steep  precipitous 
places. 


A  tufted  bamboo.  Culms 
30  to  40  ft.  long/i  to  2 
in.  in  diameter;  dark 
green,  aomeiimeaatriped 
with  yellow;  nodes  pro- 
minent. Gregarious  in 
the  AndaoMui  Islands. 
Used  in  the  Gkiro  Hills 
for  building  and  basket- 
work.— B  1331,  Anda- 
mans. 

A  tufted,  stragicling  bam- 
boo. Culms  20  to  30  ft 
long,  (  to  1  in.  in  dia- 
meter, greyiah  -  green, 
curved.  A  species  of 
very  little  yalne,  some- 
times troublesome  in 
the  Teak  plantatkma. 

Apparently  a  larse^sed 
bamboo,  with  oiums  up 
to  3  in.  in  diameter. 

A  straggling,  sobacandent, 
gregarious,  shrubby 
bamboo  with  whip-like 
branches,  culms  10  to 
12  ft.  long  or  kmger, 
about  1  in.  in  diameter. 
Of  no  value,  bat  Bed- 
dome  says  the  leaves 
are  used  for  thateh  on 
the  Anamalais. 

A  rather  small  bamboo, 
with  isolated  culms  10 
to  15  ft.  or  more  long 
by  about  1  in.  in  dia- 
meter, velvety  -  toman- 
toee,  pale  yellow;  inter- 
nodes  long.  The  culms 
are  used  for  basket- 
work,  but  are  not  very 
good. 

A  slender  bamboo  with 
grevish  -  green  culms, 
glabrous  or  softly  pu- 
bescent. The  culms  are 
strong,  and  are  used  for 
punting-poles  and  for 
making  umbrellas. 

A  moderate-sized  strag- 
gling bamboo  forming 
open  clumps,  culms  up 
to  2  in.  in  diameter. 
The  sheaths  are 
leathery. 


Sub-tribe  III.    DENDROCALAMEJ!. 
7.  DENDROCALAMUS,  Nees. 

Moderate-sized,  large  or  very  large  bamboos  with  densely  branching  root- stocks  and 
/lowers  in  globose  clusters.  Tbet©  w^  \4i\,o\^  s^\^^,  ^  m  \.\i<^  iolLowing  enumeration 
based  on  FL  Br.  Ind.  vii.  403 :— 
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No. 


Name. 


1  I  D.  StrictUS,  Nees;  Brandis 
For.  Fl.  569,  t.  70  ;  Bedd.  Fl. 
Sylv.  ccxxxv.  t.  325;  Korz 
For.  Fl.  ii.  558 ;  Talbot  Bomb. 
List  206.  Bambusa  gtricta, 
Bonb.  Fl.  Ind.  li.  193.    Male 

I  bamboo.  Yem.  Bdns^  Hind. ; 
Karail,  Beng. ;   8alia  bans, 

^  ifalimbo,  Urija ;  Bantdr,  Ko- 
derma;  Maihan, earing, bUrit 
mat,  K<51;  Mat,  Sonthal; 
Marri,  maringo,  Khond ; 
Konda  veduru,  Keddi ;  Bt^- 
har,  Palamow  (the  dump); 
Halpa,  veddar,  vadiir,  Gk>ndi ; 

I  Indo,  Kurku;  Bhiru,  Bai- 
gas ;  Karh,  Pandratola ; 
Kavka,  tadanapa  vedru,  Tel. ; 

I  Kal  mungil,  Tam. ;  Kiri- 
bidru,  Kan. ;  Myintoa,  Burm. 


DiBtribatioD. 


Remarks. 


DeoidnouB  forests  and 
dry  and  moderately 
dry  regions  all  over 
India  and  Bnrma, 
except  in  Northern 
and  JBastem  Bengal 
and  Assam.  The 
most  common  and 
gregarious  species. 

Var.  Prainiana  in 
the  Cocoe  Islands 
(Prain). 

Var.  Berieea  (I>.  ieri' 
eeu$f  Monro ;  Fl.  Br. 
Ind^  viL  404)  on 
Mount  Parasndth  in 
Behar  at  4000  ft. 
(Hooker). 


The  male  bamboo  is  de- 
cidnous.  It  is  ver^' 
yariable  in  size  of  cnlm^ 
size  and  pubescence  of 
flower  -  heads,  and  in 
size  of  cavity.  On  dry 
hills  like  the  Siwaliks. 
Mount  Abu,  etc.,  many 
of  the  culms  are  quite 
solid ;  in  wetter  places, 
as  in  Burma  and  the 
valleys  of  S.  India,  the 
culms  are  larger  and 
have  a  distinct  cavity. 
The  culms  reach  30  to 
50  ft.  in  height  and  1 
to  3  in.  in  diameter; 
they  are  glaucous  when 
young,  yellowish  when 
old,  and  they  form  very 


dense  clumps,  the  ten 
dency  of  culms  on  the  outside  often  being  to  grow  inwards  and  then  again  outward  higher  up. 
Tliis  makes  extraction  from  old  dumps  difficult,  so  that  the  aim  of  the  forester  in  working 
bamboo  forests  is  to  keep  the  clumps  as  open  as  possible,  when  the  culms  will  grow 
straighter,  thicker  and  easier  to  extract.  The  subject  has  been  very  much  discussed, 
and  for  further  information  various  papers  in  the  **  Indian  Forester "  may  be  consulted. 
Usually,  it  is  best  to  work  by  a  yearly  selection  thinning  bearing  on  culms  of  2  years  old 
aud  over.  The  bamboos  are  strong  and  elastic  and  in  use  for  all  purposes  of  building, 
basket-  and  mat-work,  waUdng-stioks  and  ^  lathis,**  lance-shafts  (the  solid  ones),  furniture, 
agricultural  and  industrial  implements,  etc.  The  leaves  aro  used  for  fodder  and  the  dry 
culms  and  rhizomes  for  fuel.  Usually,  the  male  bamboo  flowers  gregariously  in  any  given 
locality,  but  sporadic  flowering  is  by  no  means  uncommon,  single  dumps  in  flower  being 
frequently  found,  often  when  the  dump  has  been  partly  or  wnoUy  damaged.  Sporadic 
flowerings,  however,  produce  but  little  seed;  for  a  quantity  of  good  seed  gregarious 
flowerings  must  be  relied  upon.  The  seed  is  eaten  as  a  food  grain  in  time  of  scarcity. 
In  1900,  trees  in  Chanda  O.P.  were  found  to  give  a  kind  of  manna,  which  was  eaten.  An 
analysis  of  100  lbs.  steam-dry  wood  made  by  Dr.  Warth  gave  2  lbs.  of  ash,  of  which  0*78 
lb.  was  siliceous,  0*71  lb.  phosphates  of  iron,  calcium,  etc.,  and  the  rest  chiefly  calcium 
carbonate  with  some  soluble  compounds  of  potassium  and  sodium.  Dr.  Bomanis*  analysis, 
made  in  1885  (see  "*  Ind.  Forester,"  xii.  73),  gave  73*73  per  cent  silicic  acid,  12*83  per  cent, 
potash,  7*29  per  cent,  phosphoric  acid,  3*94  per  cent,  lime  and  magnesia.  (P  1352,  Hoshiar- 
pur,  Punjab.  B  1322,  Burma.)  The  demand  for  culms  of  this  spedes  is  very  great. 
Dickenson  C'  Notes  on  the  Flora  of  Berar  '*)  says  that  the  Melghat  outturn  alone  comes  to 
3,000,000  stems  yearly,  all  D.  ttriettu.  The  total  outturn  of  the  Indian  forests  is  about 
1 40  to  150  millions,  of  which  at  least  100  millions  probably  come  from  D,  strietus. 


2    D.  membranaceus,  Munro; 

I  Kurz  For.  Fl.  ii.  560.  Vem. 
Wapya,  W.  Burm.;  Wayi, 
L.  burm. 


Moist  forests  and  low 
ground  in  Eastern 
Burma,  from  near 
MandaJay  down  to 
Tenasserim. 


A  graceful  bamboo,  form- 
ing more  open  clumps 
than  D.  striotus,  and 
with  calms  spreading 
and  arohing  outwards. 
The  culms  are  light 
green,  pubescent,  and  have  a  large  cavity,  in  diameter  three-fourths  of  that  of  the  cidm. 
The  lower  nodes  are  often  constricted  obliquely  in  alternate  directions,  and  the  curious 
Bambttsa  congtrietinoda,  Proudlock,  may  be  una  species,  for  my  specimens  agree  well.  The 
phenomenon  may  be  seen  in  clumps  in  the  School  Park  at  Dehra  Ddn.  The  culms  are 
used  in  building.    B  1315,  Toungoo. 


3  ;  D.    sikkimensis.    Gamble; 

Gramble  Darj.  List  88.  Yem. 
Tiria,  vola,  Nep. ;  Pagriang, 
Lepcha ;  Wadah,  (Hro. 


Eastern  Himalaya  at 
4-6000  ft.;  Tura 
Peak  in  the  Gdro 
hills,  3500  ft. ;  culti- 
vated in  many  places 
in  India  and  in 
Europe. 


\ 


A  very  flne  bamboo,  with 
culms  50  to  70  ft.  hi^h 
and  5  to  7  in.  in  di- 
ameter, dark  green. 
The  sheaths  are  densely 
brown-felted.  The 
culms    are    %<cn&^  v^. 


used  in  Sikkim  to  make  **  chimgas  "  for  carrying  water  auA  unVk.    'Y^l^  \«w?^  ^x^  ^^-^  '^ 
be  poiaoDOUB  to  oattle. 
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No. 


Name. 


DiBtribntion. 


D.  Hookeri,  Munro ;  Brandis 
For.  Fl.  570;  Gamble  Darj. 
List  88.  Vern.Kofca<m,N.-W. 
Him.;  Tilt,  Nep. ;  PfUu, 
Lepcha;  Uttey,  fissey  dengn, 
ukotang.  Ass. ;  Kawa  ule, 
Kaohin. 


D.  Hamiltonli,  Nees  and 
Am.;  Brandis  For.  Fl.  570; 
Gkunble  Dari*.  List  88.  Yem. 
Chye,  N.-W.  Him.;  Tama, 
Nep. ;  Poo,  Lepcha ;  Pa- 
sking,  Bhntia ;  Pecha,  Beng. ; 
Kokwa,  Ass. ;  Fonay,  Miklr ; 
Wanoke,  GUro ;  Wahj  Mechi ; 
Wnbomyetsangye^  Burm. 


Sikkim  Himalaya  and 
eastwards ;  Assam, 
Khasia  Hills,  ex- 
tending to  Upper 
Burma  in  the  Bhamo 
District,  2-5000  ft. ; 
cultivated  in  the 
West  Himalaya,  in 
Garhwal  (P.  Mao- 
kinnon)  and  Eu- 
maon  (Fernandez). 

Central  and  ESastem 
Himalaya  from 
Simla  eastward 
(perhaps  only  culti- 
vated west  of  Nepal) 
up  to  3000  ft.;  Assam, 
Khasia  Hills  and 
Sylhet;  Katha, 
Bhamo  and  Ruby 
mines  in  Upper 
Burma. 


Remarkc 


A     large     hamboQi  # 
cnlmB  50  to  60  ft^ 
and  4  to  6  in.  IB 
meter,      dark     gnt 
The    culms   are  wk 
into  water-bncfels  si 
used  for  i^enenl  y» 
poseB.         2>.     Pariii 
Munro;    FL    Br.  Iii 
vii.  408 ;    Brandis  It 
Fl.  570,  iB  perhi^  tt 
speoies. 

The   oonimon  bamboo  i 
Korthem   Bengal  td 
Assam.     Culms  op  fe 
80  ft.  long,  4  toTiiLii 
diameter;   white  psbe- 
Bcent  when  youngs  gny- 
green  when  old;  ma^  \\ 
curved   and  bent»  aid 
though  sometimes  end 
and     tall,    more   oAes 


forming  thieksts  of 
nearlv  impenetrable 
growth.  Culms  used  for  all  sorts  of  purposes  of  building,  mat-  and  basket-maldng.  The 
culms  used  to  be  muoh  employed  to  help  in  floating  heavy  timber  and  sleepers  dowm  rifsn 
like  the  Tista.  The  young  shoots  are  eaten  in  Si&im.  The  cavity  in  good  cohns  is  one- 
third  of  the  diameter  of  the  culm  in  lower  joints.  The  flowers  are  purple,  and  qMndioaUy 
flowering  clumps,  especially  from  injured  specimens,  are  common.  Tne  young  skiots  are 
often  ba^ly  damaged  by  a  Curculionid  beetle,  CyrMraehelui  dux,  Behem.  £  IStl,  1466, 
BamunpoM,  Darjeeling  Terai. 


6 


D.  patellariS,  Gamble; 
Gamble  Darj.  List  88.  Vem. 
Pagjiok,  Lepcha;  Footoong, 
MiMr. 


D.j^ganteus,  Munro.   Vem. 
Worra,  Ass. ;  Wabo,  Burm. 


Sikkim  Himalaya  at 
4000  ft. :  Naga  Hills 
in  Assam. 


A  scarce  hnt  intereitiiig 
moderate-sized  bamboo, 
remarkable  forthe  hairy 
plate  at  the  nodes  and 
the  fringed  sheaflu. 
Culms  20  to  30  ft.  high  and  1  to  1^  in.  in  diameter. 


Tenasserim,  Shan  Hills 
and  the  Malay  Pen- 
insula ;  cultivated 
in  the  rest  of  Burma, 
also  in  Assam,  Ben- 
gal, Malabar  and 
Ceylon. 


The  biggest  of  the  Indian 
bamboos.  A  forest  of 
it,  like  the  one  near 
Myanoong  on  the  lRa> 
waddy,  is  a  truly  fine 
sight.    The  calms  reach 


80  to  100  ft  in  hei^t 
and  8  to  10  in.  in  ma- 
meter  ;  they  are  glaucous  when  young,  greyish.green  when  old,  and  have  large  glabrous 
hard  sheaths.  The  magnificent  clamps  of  this  bamboo  in  the  Peradeniya  Garden  in 
Ceylon  are  justly  celebrated.  The  culms  make  excellent  pots  for  holding  water  and  milk 
and  are  used  in  building. — B  1329,  Moulmein. 


8 


9 


10 


D.  calostachyus,  Kurz  For. 

Fl.  ii.  662. 


D.  latiflorus,  Munro. 
Waniy  Burm. 


Vem. 


D.  longispathUS,  Kurz  For. 
Fl.  il  561.  Vem.  Khang, 
Beng. ;  Ora,  Chittagong, 
Waya,  talaguy  Burm. 


Upper  Burma ;  Bhamo 
and  Kachin  Hills  up 
to  3500  It. 

Southern  Shan  States 
of  Burma ;  culti- 
vated at  Maymyo; 
a  Chinese  species. 

Sylhet ;  Chittagong ; 
Arraoan;  Burma, 
along  streams  and  in 
upper  mixed  forests. 


A  tufted  large  bamboo 
very  little  known. 

A  very  large  bamboo; 
culms  tall,  5  in.  in  dia- 
meter. 

A  large,  often  gregarious, 
bamboo,  culms  reaching 
60  ft.  in  height  and  3 
to  4  in.  in  diameter,  bat 


with  large  cavity  and 
walls  only  ^  in.  thick.    The  sheaths  are  thin  and  papery.    Chester  found  it  in  the  Chitta- 
gong Hill  Tracts,  covering  large  areas,  over  which  it  flowered  gregariously  in  1879.    The 
culma  are  used  for  buU^g  and  \>ai!.k«\.«.    Bt^iTi^i^  «»j^^  V^«^  i««NsX^^^«3(^aK)caQf  insects. 
—E  1324,  3428,  Chittagong  HiUTracla. 
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No. 

< 

Name. 

Distribation. 

Remarks. 

11 

D.  Brandisii,  Kurz  For.  Fl. 

Burma,  from  the  Ka- 

A  very  large  tufted  bam- 

ii.    560.       Vem.    Kyelmoa, 
vfaya,  waho,  Burm. ;   Wahayf 

chin    Hills     south- 

boo, not  usually,  though 

wards  to  the  eastern 

nearly,  as  large  as  D. 

vHiMUf  Karen. 

slopes  of  the  Pegu 

gigarUeus,  with    which 

Toma  and  Martaban 

it   often    is    confused. 

Hills,  up  to  3500  ft. 

Culms  ashy-gp:ey,  up  to 
60  to  100  ft.  high  and 
5  to  8  in.  in  diameter. 
It   is,  apparently,   not 
much    used. — ^B    1313, 
1312,  Toungoo. 

12 

D.  flagellifer,  Monro. 

Moolyet  Hill   in  Te- 

A     very    large    species, 

nasserim,    2000    ft. 

closely   aUied    to,  and 

(Bedd.);  common  in 

possibly  identical  with. 

Malay  Peninsula  and 

D.  Brandisii. 

Archipelago. 

• 

13 

D.  longifimbriatus.  Gamble. 

Kjaukshdt  and  Mali- 

A  large  bamboo,  the  leaf- 

Vem.      Myeng^wa,     wapyau, 

vr&n  forests  in  Te- 

sheaths  with  conspicu- 

Burm. 

nasserim. 

ously  fringed  auricles. 

14 

D.  Gollettianus,  Gamble. 

Fort     Stedman     and 

Apparently   a   large 

TauDggyi  in  Upper 

species. 

Burma. 

8.  MELOCALAMUS,  Benth.  M.  compactiflarus,  Benth. ;  Fl.  Br.  Ind.  vii.  409, 
(Fseudostachyum  compactiflorum,  Kurz  For.  Fl.  ii.  567);  Vem.  DarcU,  Beng.;  Lota, 
Chittagong ;  Wanwe,  Burm.,  is  a  climbing  bamboo  of  Sylhet,  Chittagong  and  Arracan, 
and  of  the  hill  forests  of  the  Euby  Mines  District  and  of  Martaban  at  3-6000  ft.  The 
culms  are  rough,  thin-walled,  extending  to  100  ft.  in  length,  but  with  only  ^  to  1  in. 
in  diameter.  The  seeds  are  large,  fleshy,  1  to  1^  in.  in  diameter,  often  germinating 
while  still  on  the  tree.    The  culms  are  used  in  Sylhet  for  basket-work. 

9.  PSEUDOSTACHYUM,  Munro.  P.polymorphum,  Munro ;  Fl.  Br.  Ind.  vii.  409 ; 
Gamble  Darj.  List  88 ;  Vern.  Filing,  Nep. ;  Furphiok.paphok,  Lepcha ;  Wachall,  Gdro ; 
Bajdlj  tolli,  ndly  basal,  Ass. ;  Bawa,  paukwa,  Burm.,  is  a  thin-walled  shrubby  bamboo 
of  river-banks  and  valleys  in  the  Terai  and  lower  hills  of  Sikkim,  rising  to  3000  ft.,  and 
extending  eastwards  to  Assam,  the  Gdro  Hills,  Manipur  and  Upper  Burma  (Myitkyina 
and  Bhamo).  It  is  easily  recognized  by  the  sheaths  and  by  the  very  slightly  prominent 
nodes,  and  is  in  considerable  demand  among  tea-planters  and  others,  as  giving  the  best 
materials  for  estate  and  other  basket-work.    E  1340,  Darjeeling  Terai. 

10.  TEINOSTACHYUM,  Munro. 

Five  species,  shrubby  or  arborescent,  erect,  straggling  or  climbing.  Three  of  the 
species  are  found  in  Assam  and  Burma,  one  in  South  India  and  one  in  Ceylon. 

1.  T.  GrlflflthiJ,  Munro;  Fl.  Br.  Ind.  vii.  410,  (Cephalostachyum  Chiffithii,  Kurz 
For.  Fl.  ii.  566) ;  Vern.  Behti,  beti.  Ass.,  is  a  graceful  straggling  or  subscandent  bamboo, 
the  culms  reaching  20  to  50  ft.  in  length  and  scarcely  1  in.  in  diameter,  walls  thin.  It 
is  found  in  Sibsagar  and  Dibrugarh  in  Assam,  in  the  Khasia  Hills,  Chittagong  and 
Upper  Burma ;  perhaps  also  in  the  hills  of  Eastern  Sikkim  (Vem.  Bivett,  laepcha).  It 
is  used  in  Assam  for  basket-work  and  to  make  pipes. 

2.  T.  Wightll,  Bedd.  Fl.  Sylv.  ccxxxii.  t.  323  (excl.  Syn.) ;  Fl.  Br.  Ind.  vu.  410 ; 
Talbot  Bomb.  List  206 ;  Vem.  EUda,  Mar. ;  Wontenulgi,  Kan. ;  Nanyura,  Tneicetta, 
chitthu,  Trav.  Hills,  is  a  slender,  tall,  semi-scandent  bamboo  with  culms  up  to  20  ft. 
lone;  and  1  to  IJ  in.  in  diameter,  bright  green.  It  is  found  on  the  slopes  of  the  Western 
Ghdts  from  N.  Kanara  down  to  Cape  Comorin,  usually  at  3-5000  ft.,  and  in  the  under- 
growth of  big-tree  forest.   Talbot  says  it  is  "  much  used  in  the  constructloiLoi  ^xss^twt^ 

*  bridges  over  the  streams  of  the  Ghits  during  the  ao\il\i-^«&\.  \sio\^^Qv\.\'^  ^s^i^.  '^y^ 
may  be  ffome  mistake,  as  he  himself  gives  tlie  max\m\im.^\»ni«\.«t  oi  vJaa  cv:^xsi%^^>\^^' 


754 


A   >LA.NUAL  OF   INDIAN   TIMBERS 


3.  T.  attenuatom,  Munro;  Fl.  Br.  Ind.  vii.  410;  Bedd.  FI.  Sylv.  ocxxst.; 
Trimen  Fl.  Ceyl.  v.  317,  is  a  tufted  bamboo  with  culms  12  to  25  ft.  in  height  loi 
^  to  1  in.  in  diameter,  very  slender.  It  is  endemic  in  Ceylon,  found  in  the  Geotal 
Province  at  4-6000  ft. ;  the  culms  are  used  for  basket-makmg  (Ferguson). 

4.  T.  Dullooa,  Gamble;  Fl.  Br.  Ind.  vii.  411;  Gamble  Daij.  Iii«t  88;  Vera. 
Tokre  bans,  Nep. ;  Pogflo,  paksdlu,  Lepcba;  Wadru,  Gdro;  SiUoh^  Jaintia;  Dok^ 
dullooa,  hajaily  Beng. ;  Thaikxoiibay  gyawa,  Burm.,  is  a  moderate-sized  or  large  tafled 
bamboo,  sometimes  more  or  less  scandent.  The  culms  are  dark  ^een,  reach  20  to  90  ft. 
in  height  and  1  to  3  in.  in  diameter.  It  is  found  in  the  East  Himalaya  from  Sikkim 
to  Assam,  the  Ehasia  and  Jaintia  Hills,  Sylhet,  Chittagong  and  Upper  Banna. 
Major  Lewin  says  the  culms  are  **  used  for  making  mats,  used  in  loading  y^sds 
*■  with  cargo ; "  in  Assam  they  are  used  for  basket-work,  boxes  to  hold  pdn  and  in 
building. 

5.  T.  Helferi,  Gamble  (Pseudostachyum  Hd/eri,  Kurz  For.  Fl.  IL  568 ;  FL  Br. 
Ind.  viL  411) ;  Vem.  Walt,  Giro ;  Twnoh,  Ehasia ;  Wanw^,  wathdbut^  Burm.,  is  an 
evergreen,  tufted,  bushy  or  climbing  bamboo,  remarkable  as  having  the  intemodes  of 
the  culms  sometimes  as  long  as  4  ft.,  being  the  longest  so  far  known  in  India.  The 
culms  reach  20  to  40  ft.  in  height  and  1  to  1|  in.  in  diameter.  It  is  fonnd  in  the  Giro, 
Khasia  and  Jaintia  Hills  in  Assam  and  in  hill  forests  in  Burma  up  to  3500  ft,  and 
always  in  moist  valleys,  where  it  forms  a  dense  almost  impenetrable  jungle.  The 
culms  are  sometimes  used  for  basket-work.    B  1318,  Toungoo. 

11.  CEPHALOSTACHYUM,  Munro. 

Seven  species,  shrubby  bamboos  with  spikelets  in  globose  or  panicled  head^  or  in 
fascicles.  They  are  all  found  in  the  Eastern  Himalaya,  Assam  and  Burma,  one  species 
only  extending  to  the  Peninsula,  to  the  forests  of  Chota  Nagpore.  The  following  list 
is  taken  from  Fl.  Br.  Ind.  vii.  411 : — 


No. 


1 


Name. 


G.  capitatum,  Munro; 
Gamble  Darj.  List  89.  Vem. 
Gofna,  gope,  Nep.;  Payong^ 
Lepcha;  Sillea,  aullea, 
Kbasia. 


Distribntion. 


Remarks. 


Sikkim  and  Bhutan 
Himalaya  at  2-8000 
ft.;  Khasia,  Jaintia 
and  Naga  Hills  of 
Assam. 


A  graceful,  small,  gre- 
garious bamboo,  with 
culms  12  to  30  ft  long 
and  1  to  IJ  in.  in  dia- 
meter and  long  inter* 


nodes.  It  is  used  by 
Lepchas  for  bows  and  arrows,  for  which  it  is  considered  the  best  kind,  also  for  basket-work. 
The  leaves  are  used  for  fodder. — E  1353,  3429,  Dnmsong,  Daijeeling. 


3 

4 


G.  pallidum,  Munro. 


C.  latifolium,  Munro;  Gamble 
Darj.  List  89. 

C.  Fuchsianum,  Gamble ; 
Gamble  Darj.  List  89.  Vem. 
Paldm,  Lepcha. 


C.  pePCTacUe,  Munro;  Kurz 
For.  Fl.  ii.  564.  Vern.  La- 
tang,  Naga;  Madang,  Sing- 
pho ;  Tinmt,  Burm. 


Mishmi  Hills,  Khasia 
Hills,  Patkoye 
Range  and  Manipur 
up  to  5000  ft. 

Eastern  Sikkim  Hima- 
laya,  up  to  5000  ft. ; 
Manipur. 

Hills  of  Eastern  Hima- 
laya at  6-8000  ft.; 
Daphla  Hills  at  6- 
7000  ft. ;  Kachin 
Hills  of  Upper 
Burma. 

Singhbbifm  forests  of 
Chota  Nagpore 
(Gamble);  Sibs^gar 
Lakhimpur  and 
Naga    Hills    in 


\ 


A  graceful,  small,  shrubby 
bamboo. 


A  shrubby,  semiacandent 
bamboo  with  broad 
leaves. 

A  moderate-sized,  semi- 
scandent  bunboo,  with 
soft  thin- walled  culms, 
large  leaves  and  flower- 
heads  and  characteristic 
sheath. 

A  deciduous,  arboreous, 
tufted  bamboo,  with 
glaucous  -  green  culms 
30  to  40  ft  high,  2  to  3 
iu.  in  diameter  and 
rather  thin-walled,  the 
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Distribution. 


common  and 
gregarious. 


often 


Remarlcs. 


in.  thick.  It  is  one  of 
-the  chief  bamboos  of 
Burma,  and  one  of  those 
roost  frequently  found  in  association  with  teak.  It  flowers  usually  gregariously,  but  also 
sporadically,  though  when  thus  flowering  it  rarely  produces  good  seed,  following  in  this 
the  example  of  the  Male  Bamboo.  The  culms  are  used  in  building  and  mat-maMng  and 
rice  is  often  cooked  in  the  joints  to  be  easily  carried  on  a  journey.  In  Assam  it  is  used 
for  basket-work. — B  1317,  Toungoo. 


6 


C.  flavescens,  Kurz  For.  Fl. 
ii.  564. 


C.  Virgatum,  Kurz  For.  Fl. 
ii.  565.  Vern.  Waba,  Burm. ; 
Lahra,  Eachin. 


Burma,  exact  habitat 
unknown:  culti- 
vated in  Calcutta, 
Madras,  Dehra  Diln 
and  elsewhere.  Kurz 
says,  '*  introduced 
•from  Pegu,"  but  I 
am  inclined  to  think 
it  is  from  the  Anda- 
man Islands. 


Upper  Burma,  at 
Keouksik  on  the  Mo- 
gaung  river  and  in 
the  Bhamo  District 
J.  W.  (Oliver). 


An  evergreen,  tufted,  ar- 
borescent bamboo,  with 
greyish-green  culms  20 
to  30  ft.  high  and  1  to 
1}  in.  in  diameter,  or 
perhaps  more.  It  forms 
dense  clumps  with  a 
rounded  head  and  a 
great  number  of  shoots. 
See  No.  1  clump  at 
the  comer  of  two  roads 
in  the  bamboo  grove  in 
the  B.  Botanic  Gard^, 
Caloutta. 

A  moderate-sized,  slender, 
tufted  bamboo,with  dark 
green  culms  up  to  4  in. 
in  diameter. 


SuB-TEiBE  IV.    MBLOCANNB-ffil. 

Besides  the  genera  described,  Schizostachyum  contains  several  species  found  in  the 
Malay  Peninsula,  some  of  which  may  eventually  prove  to  extend  to  Tenasserim. 


12.  DINOCHLOA,  Biise. 

Two  species,  erect  or  scandent,  one  found  in  the  Andaman  Islands,  the  other  in 
Ohittagong  and  Burma. 

1.  D.  TjankOPPeh,  BUse;  Fl.  Br.  Ind.  vii.  414  (JD.  andamanica,  Kurz  For.  Fl. 
ii.  570) ;  Vern.  Baradahharat,  And.,  is  an  evergreen,  lofty,  climbing  bamboo  of  the 
Malay  Peninsula  and  Archipelago,  whose  var.  andamanica  is  found  in  the  Andaman 
and  Nicobar  Islands,  where  it  forms  dense  nearly  impenetrable  thickets. 

2.  D.  M'Clellandi,  Kurz  For.  Fl.  ii.  371;  Fl.  Br.  Ind.  vii.  414;  Vern.  Wantve, 
Burm.,  is  an  evergreen,  erect  or  scandent  bamboo  of  Chittagong  and  Burma,  the  culms, 
which  are  often  somewhat  square  in  section,  running  up  to  100  ft.  in  height  and  1  to  2 
in.  in  diameter,  alternate  joints  bending  diflFerent  ways  so  as  to  give  them  a  zigzag 
appearance.  It  is  cultivated  in  the  Royal  Botanic  Gardens  of  Calcutta  and  Ceylon. 
B  1320,  Toungoo,  Burma. 

13.  MELOCANNA,  Trin. 

Two  species,  arborescent  bamboos,  both  of  the  Burmese  region,  the  chief  one  extend- 
ing to  Chittagong  and  Assam. 

1.  M.  bambusoides,  Trin. ;  Fl.  Br.  Ind.  vii.  417 ;  Kurz  For.  Fl.  ii.  569  (Banibusa 
hacdfera,  Roxb.  Fl.  Ind.  ii.  197) ;  Vem.  ifuZt,  metunga,paia,  Beng. ;  Tarai,  Ass. ;  Wati^ 
Cachar;  Arteni,  ]A\k\r ;  TurioA,  Naga ;   Watraif  Giro;  Kayaung;wQ.n^\&si^\  hxavt^^y 
Chakma ;  Fagu-tuUa,  Chittagong ;  Kayinwat  taibendeiu'wa^  "ftMrHi.^  S&  w:^.  v^^-twR^. 
nrhoreoas  biimboo  with  single  distant  culniB  ax\&Vn^  itoxa.  Ni)[i^  t«cKA$»>^^'^iA  ^v  ^s^ 
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underground  rhizome.  The  culms  are  tall,  straight,  with  very  slightly  raUed  noda, 
green  when  young,  straw-coloured  when  old,  clothed  with  hard  persistent  sheaths  with 
long  acuminate  pseudophylls,  50  to  70  ft.  in  height  and  1^  to  3  io.  in  diameter.  It  is 
found  in  Eastern  Bengal  and  Burma,  from  the  G£o  and  Khasia  Hills  to  Chittagong  sod 
Arracan,  aud  again  in  Tenasserim ;  hut  its  real  home  is  in  the  Chittagong  HiU  l^ts, 
where  it  is  gregarious,  covering  large  areas  of  country,  aud  affording  a  yaluable  bamboo 
for  building  purposes,  both  locally  and  for  export  to  Bengal.  At  least  sixteen  millioDi 
are  yearly  thus  exported.  It  is  excellent  for  building,  hasket-work  and  thatching,  and 
having  its  culms  single  and  not  iu  clumps,  its  cutting  and  extraction  are  easy  and  cheap. 
The  fruit  is  large,  with  a  thick  fleshy  pericarp ;  it  is  often  3  to  5  in.  long  and  2  to  3  in. 
broad,  pear-shap^,  and  germinates  often  before  falling :  it  is  Eometimes  eaten. — £  1325| 
Chittagong. 

The  young  shoots  of  Mtdi  are  often  badly  attacked  by  a  beetle,  Cyriotrachdw 
longipeSj  which  kills  them  (J.  P.  Gregson  in  **  Ind.  For."  xxv.  420). 

2.  M.  humilis,  Kurz  For.  FL  ii.  569;  FL  Br.  Ind.  vii.  418;  Yem.TabendeintDa, 
Burm.,  is  an  evergreen  tufted  bamhoo  with  culms  reaching  8  to  15  ft.  in  height  and 
about  1  in.  in  diameter.  It  is  found  in  the  upper  mixed  forests  of  Arracan  and  in  Pegu, 
but  is  scarce  and  little  known.  The  specimens  much  resemble  a  small  variety  of 
M.  hanHnuoidea^  with  which  I  cannot  help  thinking  it  will  prove  identical. 


14.  OCHLANDRA,  Thw. 

Six  to  seven  species  of  shrubhy,  gregarious,  reed-like  bamboos,  all  of  South  India 
or  Ceylon.    The  following  list  is  compiled  from  FL  Br.  Ind.  iii.  418 . — 


1 


3 

4 


0.  Rheedii.  Benth. ;  Beesha 
Rheedii,  Bedd.  Fl.  Sylv. 
ccxxxiv.    Yem.  Amma,  Mai. 


Yar.  tivagiriana. 


0.  Stridula,  Thw.;  Trimen 
Fl.  Ceyl.  V.  318.  Beesha 
stridvla,  Bedd.  Fl.  Sylv. 
ccxxxiv.  Yem.  BcUcUhhatta- 
gass,  Cingh. 


Yar.  macuUUa. 


0.  Beddomei,  Gamhle. 

0.    tpavancorica,    Benth. 

Beesha  travancorica^  Bedd. 
Fl.  Sylv.  ccxxxiv.  t.  324. 
"Elephant  Grass"  of  Tra- 
vancore.  Yem.  EercU,  truly 
Tam. ;  Eetta,  x€y  Mai. ;  Kdr 
eetUi,  Trav.  Hills;  Irahalli, 
Tinnevelly. 


Dittribatioii. 


West  Coast  of  India  in 
Malahar,  Cochin  and 
Travancore. 


N.  Eanara  (Talbot); 
Pulney  and  Sivagiri 
Hills  (Bedd.). 

Low  ootmtry  in  the 
south  of  Ceylon. 


Wynaad  in  Malabar. 
8.  India. 

Mountains  of  S.  India 
in  Travancore  and 
Tinnevelly  at  3- 
5000  ft. ;  planted  in 
Madras  and  Ceylon. 


Var.  hirauta. 


T  tvi\y.Ti'cot^  'BS^ 


A  shrubby,  giegarioos 
bamboo,  with  erect 
culms  up  to  16  ft.  in 
length  and  1  in.  in 
diameter. 

Apparently  a  larger  bam- 
boo in  every  respect, 
and  probably  a  separate 
species. 

A  close-growing,  very  gre- 
garious shrub,  with 
erect  culms  6  to  18  ft. 
high  and  |  to  (  in.  in 
diameter.  They  are 
used  for  fences  and  roofis 
of  huts,  and  tho  leaves 
for  thatch. 

A  variety  with  mottled 
culms,  used  for  sticks 
to  make  boxes  and  fancy 
articles,  etc. 

A  little-known  species. 


An  erect,  reed-like 
shrubby,  gregarious 
bamboo,  with  culms  6 
to  20  ft.  long,  and  1  to 
2  in.  in  diameter;  and 
very  large  fruit  2  in. 
long  and  long-beaked. 
It  sometimes  has  as 
many  as  120  stamens. 
It  covers  considerable 
areas  of  country,  and  is 
an  excellent  plant  to 
give  paper  fibre. 

h.  ^s«a\<bV.^  mth   velvety 


V 
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No. 

Name. 

DistrlbuUon. 

Remarks. 

5 
6 

0.  Brandisii,  Gamble. 
0.  setigera,  Gamble. 

Tinnevelly  Ghdts  at 
Gonrtallnm,  up  to 
3000  ft 

Gadaliir,  on  the  west- 
em  slopes  of  the 
Nilgiris  at  3000  ft, 
perhaps  also  Ceylon. 

A  little-known  species. 

A    small,    tufted,    ereot 
or   straggling  bamboo. 
Flowers  not  yet  known. 
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Division  II.     CRYPTOGAMS. 

Cryptogamic  plants  are  divided  into  three  Ghroups,  viz. — 

Group  I.  Thallophyta,  including  Class  1.  A]g». 

„  2.  Fungi. 

„      II.  Bryophyta,  „  „  3.  Hepatica). 

„  4.  Musci. 

„    ni.  Pteridophyta,       „  »>  5.  Filicinae. 

„  6.  Eqoisetinse. 

„  7.  Lyoopodinao. 

Class  1,  AlgaSf  contains  plants  of  simple  structure,  chiefly  living  in  the  water,  and 
in  whose  tissues  chlorophyll  is  present.  Except,  perhaps,  a  few  genera,  such  as  Notfoc, 
which  are  sometimes  found  as  parasites,  the  Algse  are  of  little  or  no  interest  from  the 
forest  point  of  view. 

Class  2,  Fungif  includes  an  immense  number  of  plants,  of  various  sizes  and  shapes 
and  methods  of  growth  and  without  chlorophyll.  .In  Forest  Economy,  some  of  the 
Orders  of  Fungi  are  of  very  great  importance,  as  they  contain  plants  wUch  are  para- 
sitic on  forest  trees  and  often  seriously  injure  and  even  kill  their  hosts.  This  is  not 
quite  the  place  to  go  into  a  detailed  description  of  those  species  which  are  so  fitf 
known,  but  the  chief  of  them  have  been  mentioned  in  treating  of  the  trees  on  which 
they  chiefly  grow.  Lichens  are  Fungi  living  in  symbiotic  connection  with  minute 
Algse,  and  are  to  some  extent  important  in  the  forests  from  the  way  in  which,  in  some 
localities,  they  cover  the  bark  and  branches  of  the  trees. 

Classes  3  and  4,  the  Eepaticce  and  Musci,  which  may  together  be  called  the 
"  Mosses,"  are  small  plants  containing  chlorophyll  and  growing  on  the  gronnd,  on 
rocks,  on  tree-trunks,  etc.  Mosses  are  of  interest  in  Forest  Economy  either  from  tiieir 
clothing  the  trunks  of  forest  trees  and  thereby  doing  perhaps  a  certain  amount  of 
harm,  or  irom  their  growing  on  the  ground  in  the  forests  and  being  of  importance  in 
the  formation  of  humus. 

Class  6,  JEquisetince,  contains  the  Horsetails,  and  Class  7,  Lycopodincs^  the  Club- 
mosses  and  Selaginellas.  The  Horsetails  are  common  in  wet  places  in  many  parts  of 
the  Indian  forests,  but  of  no  particular  importance ;  the  Clubmosses  and  Selaginellas 
also  are  forest  plants,  the  former  containing  species  of  Lycopodium,  some  of  which  are 
epiphytic  on  forest  trees,  and  some  covering  banks  and  heaths  with  tangled  growth. 

Class  5,  FUicintBy  contains  the  Ferns  and  some  of  their  allies,  and  among  the  Ferns 
some  are  found  which  rise  to  the  dimensions  of  trees  and  require  to  be  noticed  in  this 
work.  The  Filicinss  are  divided  into  11  Orders,  most  of  the  important  forest  species 
coming  in  the  Order  CycUhecuxce,  For  the  purposes  of  this  work  it  will  suffice  to  keep 
the  ferns  together  and  treat  them  all  as  an  Order  Filices, 


Order  CXV.    FILICES. 

Ferns  are  extremely  common  objects  in  most  of  the  Indian  forests,  only  the  most 

arid  regions  showing  few  or  none.    In  damp  tropical  forests,  ferns  often  form  the  chief 

part  of  the  forest  undergrowth ;  they  also  grow  epiphytically  on  the  branches  of  the 

trees  or  climb  over  the  bu&hea  an^L  u^  V\iQ  U^eAxvo^^  ^  \.Vi^  ^«c  deddaoiu  forests, 

feruB  may  often  be  seen  in  t\ie  g^ouxA '^«SB\»^Aa\i  ^xANsiTvrmM^  ^V^^V^tn^^sos^ 
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of  India,  almost  everywhere  above  2-3000  ft.  elevation,  the  well-known  bracken, 
Pteris  (tquUina,  Linn.,  probably  the  most  widely  spread  plant  in  the  world,  coyers  the 
hillsides  and  forms  the  undergrowth  of  the  more  open  forests,  being  of  importance  from 
its  power  of  holding  the  soil  with  its  strong  rhizomes,  which  are  difficult  to  get  rid  of 
for  cultivation.  And  it  is  also  in  these  hiU  regions,  for  the  most  part,  that  are  found 
the  beautiful  tree-ferns,  and  also  the  densely-growing  species  of  Qleichenia,  G,  linearis^ 
Barm,  and  G.  glauca^  Hook.,  which  often  cover  considerable  areas  of  hill-slope  with 
their  matted  fronds  and  strong  wiry  branches. 

Among  other  species  of  ferns,  which,  though  not  exactly  arborescent,  are  yet 
remarkable  and  of  interest  in  the  Indian  forests,  may  be  mentioned  Angiopteris  evecta^ 
Hoffm.,  a  thick  fleshy  fern  of  most  of  the  moister  regions  of  India,  with  a  huge  fleshy 
root-stock  and  leaves  which  often  reach  6  ft.  in  length ;  as  well  as  its  relative  Manxttia 
fmxinea^  Smith,  of  similar  localities  and  growth  in  the  forests  of  the  Western  Ghdt9. 
Acrosiichum  aurewm^  Linn. ;  Yern.  Dhekwa,  udoban^  Bang.,  is  a  handsome  fern,  used 
occasionally  for  thatching  in  the  Sundarbans.  AspUnium  polypodioides,  Mett.  is  a 
common  large-leaved  fern  of  the  Himalaya,  which  has  often  a  distinct  stem  of  a 
few  feet  in  height,  and  may  also  be  ranked  as  a  tree-fern.  Conspicuous  on  trees  in 
the  forests  of  Burma  is  the  Stag's  Horn  fern,  Platycerium  Wdllichii,  Hook. ;  also  the 
Bird's  Nest  fem,  Thamnopteris  Nidtis,  Linn.,  which  is  also  found  to  extend  to  the 
Khasia  Hills  and  Eastern  Himalaya,  the  Malabar  Forests  and  Ceylon ;  while  among 
other  noticeable  kinds  are  the  climbing  ferns  of  the  genus  Lygodium^  chief  among 
which  is  L,  flexuosxim,  Sw.,  so  common  in  the  Sdl  forests  and  other  deciduous  forests 
almost  throughout  India. 

The  Ftertdophyta  are  not  given  in  the  Fl.  Br.  Ind.,  but  the  ferns  have  been 
excellently  described  and  often  figured  in  Col.  R.  H.  Beddome's  "  Ferns  of  British 
India,  Ceylon,  and  the  Malay  Peninsula,"  and  in  its  supplement.  The  other  chief 
works  on  Indian  ferns  are  the  same  author's  two  series  of  plates,  *'The  Ferns  of 
Southern  India  "  and  "  Ferns  of  British  India ; "  Mr.  C.  B.  Clarke's  "  Review  of  the 
Ferns  of  Northern  India"  in  Trans.  Linn.  Soc.  i.  425  (1880),  and  Mr.  C.  W.  Hope's 
Ferns  of  N.-W.  India  now  under  publication  in  the  Journ.  Bomb.  Nat.  Hist.  Soc. 

The  genera  of  tree-ferns  are  four :  Cyathea,  Amphicosmia,  Alsophila  and  Brainea. 

1.  CYATHEA,  Smith.  Five  species.  C.  ainuata.  Hook,  and  Grev.  and  C,  Eooheri^ 
Thw.  are  graceful,  erect,  small-stemmed  species  of  Ceylon,  with  undivided  leaves. 
C.  spinulosttj  Wall. ;  Bedd.  Perns  5 ;  Kurz  For.  Fl.  ii.  572,  is  a  tall  tree-fern  found  in 
various  parts  of  India  from  the  Khasia  Hills,  the  hills  of  Pachmarhi  (Duthie),  the  hills 
of  the  Circars  and  Godavari  to  Coorg,  Kanara  and  the  Wynaad  up  to  3000  ft.  Clarke 
says  it  reaches  30  ft.  in  height.  C,  decipiens,  Clarke  and  Baker  in  Jour.  Lion. 
Soc.  xxiv.  409  {Amphicosmia  decipiens,  Bedd.  Ferns  10,  ffemitelia  decipiens,  J.  Scott ; 
Clarke  Trans.  Linn.  Soc.  Ser.  2  i.  430 ;  Ghimble  Darj.  List  89),  is  a  large  tree-fern 
of  the  Eastern  Himalaya  and  the  ELhasia  Hills  at  3-6000  ft,  reaching  20  ft.  in 
height  and  6  to  8  in.  in  diameter.  It  is  perhaps  not  distinct  from  C  spinulosa,  (E 
3423,  Balasun  Valley,  Darjeeling,  5000  ft. ;  E  3424,  Dumsong,  Daijeeling,  5000  ft.) 
(7.  Brunoniana,  Clarke  and  Baker  Lc,  (^Amphicosmia  Brunoniana,  Bedd.  Ferns  10, 
ffemitelia  Brunoniana,  Clarke  Z.c.  430;  Gamble  Darj.  List  89^;  Yern.  Unyo,pakpa, 
Nep. ;  Fashien,  pasen,  Lepcha,  is  a  large  tree-fern  of  Eastern  Nepal,  Sikkim,  Bhutan 
and  the  Khasia  Hills  at  4-7000  ft.  It  is  the  most  common  species  of  the  forests 
round  Darjeeling,  and  the  soft  part  of  the  interior  of  the  stem  is  eaten  by  Lepchas.  It 
reaches  30  and  even  40  ft.  in  height  and  a  diameter  of  1  ft. 

2.  AMPHICOSMIA,  F6e.  A.  WalkeroB,  Hook.;  Bedd.  Ferns  8,  is  a  tree-fern  of 
the  hills  of  Ceylon,  common  about  Newera  Ellia  at  6-7000  ft. 

3.  ALSOPHILA,  Br.  Seven  species.  A.  latehrosa,  Hook. ;  Bedd.  Ferns  11 ; 
Clarke  lc.  431 ;  Kurz  For.  Fl.  ii.  573 ;  Gamble  Darj.  List  89,  is  a  large  tree- 
fern  of  the  hill  ranges  of  South  India,  at  5-7000  ft.,  extending  north  to  Sikkim, 
Bhutan  and  the  Khasia  Hills,  where  it  is  scarce,  and  across  the  bay  to  the  hills  of 
Martaban.  It  is  the  most  common  kind  on  the  Nilgiris.  It  reaches  30  ft.  in  height 
and  a  diameter  of  1  ft.  A.  glauca,  J.  Sm. ;  Bedd.  Ferns  12 ;  Clarke  he,  432 ;  Gamble 
Darj. List  89  {A,  contaminans.  Wall.;  Kurz  For.  Fl.  ii.  573)  ;  Vem.  FaJ^'ik, paludwn, 
Lepcha,  is  a  splendid  tree-fern  of  the  lower  hills  of  Sikkim,  Eastern  Bengal  and  Burma. 
It  is  probably  the  largest  Indian  species,  reaching  a  height  of  60  i\».^  ^S^X\.  %  vXkscsv  ^ 
considerable  girth  at  the  base,  smaller  above  bwt  md«\i\xi%  ^^^vdl  \s«aR»5^  "^^^vsitt^- 
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These  fronds  are  very  large,  often  reaching  10  to  12  ft  in  length««nd  the  fern  iseiBly 
recognized  by  its  smooth  rachis  and  leaves  glaucous  beneath.  A.orruUa^J.Qcott;  Bedi 
Ferns  12 ;  Gamble  Duj.  List  89  {A.  Oldhami,  Bedd. ;  Clarke  Lc  433 ;  Bedd.  Fens 
13 ;  Gamble  Daij.  List  89) ;  Vem.  Dangpaskin,  Lepcha,  is  a  pretty,  often  branchini, 
rather  small,  tree-fern,  not  uncommon  about  Darjeeling  at  5-6000  ft.  ^.  glabra^  Hook.; 
Bedd.  Ferns  14 ;  Clarke  U.  433 ;  Kurz  For.  Fl.  iL  573 ;  Gamble  Darj.  List  89,  is  the 
common  species  of  the  plains.  It  is  found  in  damp  forests  in  the  sub-Himalayan  fiid 
and  Eastern  Bengal,  from  Nepal  down  to  Chittagong  and  Tenasserim,  Central  sad 
Southern  India,  and  Ceylon  (-4.  gigantea^  Hook. :  Thw.  Enum.  396).  It  is,  however, 
rather  a  small  species,  rarely  reaching,  so  fiBur  as  I  know,  to  more  than  15  ft.,  thcxig^ 
Clarke  says  it  occasionally  attains  50  ft.  A.  crinitaf  Hook. ;  Bedd.  Ferns  16,  ii  a 
tree-fern  of  South  India  and  Ceylon  reaching  20  ft.  in  height,  and  remarkable  for 
its  being  densely  covered  with  shaggy  scales.  A,  Andenoni,  J.  Scott ;  Bedd.  Fens 
12 ;  Gamble  Darj.  List  89 ;  Vem.  Pulairnohy  Lepcha,  is  a  scarce  tree-fern  of  the 
Si  Wm  HiUs.    A.  albosetacea,  Bedd.  Ferns  16,  is  a  tree-fern  of  the  Nicx>bar  Islands. 

4.  BRAINEA,  J.  Sm.  B.  insignis.  Hook. ;  Bedd.  Ferns  395 ;  Kurz  For.  FL  il 
574,  is  a  tree-fern  of  the  pine  forests  of  the  Martaban  Hills  at  4-6000  ft.,  with  a  stem 
3  to  5  ft.  high. 

The  structure  of  the  stems  of  tree-ferns  presents  a  great  differenoe 
from  that  of  either  Dicotyledonous  or  Monocotyledonous  trees.     The 
appearance  of  the  stem  is  usually  that  of  a  dark  brown  cylinder, 
marked  above  by  regular  scars,  the  bases  of  fallen  leaves,  and  below 
by  an  entangled  mass  of  fibres  formed  by  the  interlacement  of  roota 
The  inner  structure  is  shown  by  a  horizontal  section  to  consist  mainly 
of  three  portions:  First,  the  outer  layer  formed  by  the  bases  of  fiJlen 
leaves  and  interlacing  rootlets;  secondly,  the  cellular  tissue  which 
occupies  the  greater  part  of  the  interior ;  and,  thirdly,  the  vaaeular 
bundles  which  form  an  irregular  and  cylindrically  arranged  ring 
inside  the  cortical  layer.     E^h  of  these  vascular  bundles  presents 
the  appearance  of  a  closed  mass  of  curved,  usually  crescent-shaped, 
outline,  having  on  the  outside  a  hard  black  layer  of  woody  fibres, 
and  inside  two  light-coloured  layers  of  soft  tissue,  chiefly  containing 
scalariform  vessels.     When  dry,  the  cellular  tissue  which   fills  the 
interior  contracts,  leaving  usuaUy  a  hollow  space,  the  ring  of  vascular 
bundles  then  showing  a  wavy  pattern  of  alternately  light  and  dark 
layers. 
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A 

Abele 

Abricoticr 

Absinthe  . 

Acacia — false 

Adam's  apple 

Agallochum 

Af^wood. 

Ahlkirsche 

Alder 

„    — Nepalese 

Alexandrian  laurel 

Alfa  ^rass 

Allspice    . 

Almond    • 

„      — Indian 
„      — Java . 

Aloe — American 

Amandier . 

Anacardic  acid . 

Apfelbaiun 

Apple 

Apricot     . 

Aprikosenbaum 

Arbor-vit» 

,)        — Chinese 

Arbutus    . 

Areca-nut . 

Argan  tree 

Arj^ousier . 

Amotto     . 

AroUe 

Arrowroot 

Ash  • 
„    — mountain 

Asoca  tree 

Asparagus 

Aspen  poplar    . 

AuWpine  . 

Avocado  pear    . 


B 


Itobul 
Iteel  . 
Balsams    . 
Bamboo^male 
Banana     . 
Bancoulier 
Banyan     . 
Baobab 
Barberry  . 
Bark — crown 

„  — Loxa 

„  —red 


I'AOE 

312 
427 
234 
449 
579 
006 
314 
069 
670 

57 
742 
351 
311 
337 
141 
724 
311 
214 
321 
321 
312 
312 
695 
096 
430 
726 
443 
5«1 

38 
703 
723 
471 
323 
278 
724 
690 
325 
557 


292 
131 
118 
751 
723 
613 
638 
86 
29 
406 
406 
406 


Bark— yellow   .  . 

Barley      .        .        .        . 
Bayberry  .        .        .        . 
Bay  laurel 
Bdellium — Indian 
Bead  tree  .... 
Beech        .        .        .        . 

ff     ^white  . 
Beefwood. 
Belgaum  walnut 
Ben-oil     .        .        .        . 
Benzoin     .        .        .        . 
Betel  palm 

,)  pepper 
Bhabar  grass 
Biancospino 

Bilberry    ,        .        .        . 
Birch — American  paper    . 

„    — European 

„    — white  Himalayan  . 
BiM  Vnest  fern 
Bimbaum .        .        .        . 
Black  bean 
Blackberry 
Blackwood 

„         — Australian   . 
Bladder  senna  . 
Blue  gum .        .        .        . 
Bog  myrtle 

Bosflo        .        .        .        . 
lk>ugainvill«a  . 

Box 

),    — brush 
Boxwood — Ceylon    . 
Bracken    .     *  . 
Bramble    .        .        .        . 
Braziletto. 
Brazil  wood 
Bread-fruit 
Bread  tree — common 
Br^sillet    .        .        .        . 
Broom       .        .        .        . 
Bruyfere 

Buis 

Bullet  wood — Andaman    . 
Bullock's  heart 
Bunya-bunya    . 
Butter  nut 
Buttonwood 
Buxbaum. 


PAOB 

406 
742 
664 
557 
139 
144 
667 
587 
665 
618 
225 
466 
726 
554 
742 
325 
429 
668 
668 
608 
759 
322 
206 
317 
250 
301 
231 
352 
664 
592 
549 
592 
354 
419 
759 
317 
267 
267 
652 
145 
267 
228 
480 
592 
451 
20 
708 
662 
661 
592 


Cactuii 
Cajupat  oil 
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»» 


PAOX 

Calamander  wood  .  452, 459 
Calambac  ....  579 
Camel  thorn      .  .    287 

Camphor  tree — .Japan    560,  564 
„  —Malay       .      69 
shrub  .        .    427 

,,       wood — ^lartaban 
Cam  wood 
Candle  nut 
Caoutchouc  tree 
Cape  gooseberr}' 
Caper 
Capsicum  . 
Cardamom 
Cardol 
Carob  tree 
Cashew  nut 
Cassava     . 
Cassia  cinnamon 
,,      Lignea   . 
Cassie 
Castor  oil . 
Catechin   . 
CearA  rubber 
Cedar — Atlas 
— bastard . 
— Himalayan 


»» 


»» 
»» 


»> 


I)encil . 


n 


— Lebanon 
— pencil    . 
— red 
— white    . 
Cerisier  k  grappes 
Charcoal  tree    . 
ChSne  yeuse 
Cherry — acid     . 
„     — bird    . 
),    ~-~sweet  . 
Chestnut — Moreton  liay 
},      — ""Sweet 
„      — Spanish 
China  grass 
Chinese  tallow  tree 
Chittagong  wood 
Cinnamon 
Cipresso    . 
Citron 

Clearing  nut  tree 
Clematis   . 
Clign  aloes 
Clove 

CloveHMsented  creeper 
Clab-mosses 
Coca. 

.   CoCC»\?QA\a!^<QN& 


•13, 


561 
.  229 
.  618 
.  641 
.  507 
.  33 
.  507 
.  723 
.  214 
.  277 
.  214 
.  589 
.  560 
.  560 
.  292 

589,  622 
.  297 
.  589 
714 
144 
710 
698 

713,  714 
.  697 

157,  697 
.  148 
.  314 
.  680 
.  674 
.  811 
.  814 
.  811 
.  266 
.  667 
.  667 
.  657 
.  624 
.  156 
.  562 
.  697 
.  180 
.  497 
2 
.  579 
.  857 
.  506 
.  758 
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Coco*  plant 

Cocua  TTOod 
Coffee       . 

CtrisiUBsier 

Coir  . 

Cobnut   . 

Copal  tree— Indian   . 

Coral  creeper 


Cork  oak  . 

„    tne — Induo 
Comooiller  nngoin  . 
Corroyire . 
Cotton  plant 
Cotton  tree 

Crab— Siberian 
Cranberry 

Crapino  . 


Cnirant — black 
It     —red     - 
Ciui^rd  apple    • 
Catch  tiH 
Cj-prbs      , 


Dammer   . 
Dat^'palni 


Dof^ood  . 
DoDKlas  Gr 
DrauoD  tre« 


,.'  —  Wrcli 
£QiUii:  mi'rabotan    , 


Epheu       '. 

Epiue-vinette 
E«he 
Esparto  xnuB 


„  — Indiambber 
Fir — Dantiic 
„  — Dodclas 


Flaniboyant 

Flax 

FTanjripani 


Gambotce 
Gardenia 
Garo  de  Malacc* 
Gattice      . 
Gelio  bianco 
Gen^i-rier . 


linger 


Goats'  toot  creeper 
Gold  mohar  tree 
Gooseberry 

„         —Cap 


Helintrape 


Hickory  . 
HOK  plum 
HoUy 


Ilone-radista  tiee 

Horw-taila 

Hydiangea 


lianK-ilans 
Indiambber  fl^  ■ 

Iperamaiiha 
IronwDod  . 


Jaemine — Ar«l»aD 
„  — Sponifib 
„      -y.Uo, 


jDJubier    . 
Jnniper     . 

„        —bUck 

„       — weeping  blat 
Jute  plant 


Khi^khas  gi 


I^bnraum 

-         -Imlian    . 

|jocriiri>«i— MoiUniei 
LanlAoa     . 


ut^AloK 


— Himalavi 
'  „  —Persian' 
I  Uiy  . 

i>  I  ^T^" 
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PAOB 

St  tree        .        .     234,  277 

Xogal 

PAGE 

.     662 

I*ine — Weymouth 

PA6K 

.    704 

v'ood  . 

.     270 

Noyer 

.     662 

„   — white 

.     704 

Ion  plane    . 

.     661 

Nutmeg    . 

.     655 

Piney  tallow     . 

86 

ran      . 

.     197 

Nux-vomica 

.     497 

„      varnish  . 

85 

lat       .        .        . 

.     321 

Pioppo 
Pipal  tree . 

.     692 
.     645 

0 

Pistachio  . 

.     210 

M 

Pitcher  plant     . 

.    66a 

Oak— British    . 

.     671 

Plane 

.     661 

1 

■>         •        •        • 

.     hhh 

„  — cork 

.     671 

„     — London 

.    661 

dcr      , 

.    399 

„  — holm 

.     674 

Plantain    . 

.   72a 

Dolia — red  . 

9 

„  —red  . 

.     671 

Plaqueminier    . 

.     455 

ogany 

.     153 

„  — She . 

.     667 

Platane     • 

.     661 

M         — African 

.     142 

„  — silk          .        .     .')7 

5,576 

Plum 

.   3ia 

M         — liastard 

.     353 

„  — swamp     . 

.     666 

Podophyllin 

.      27 

lenhair  tree 

700 

„  —Turkey    . 

671 

Poirier 

.     322 

ie        .        ,        .        . 

742 

,,  — Yallonea . 

671 

Poma  d*Adao    . 

.    449 

imoth  tree  . 

700 

Oat 

742 

Pomegranate 

.     377 

delbaum     . 

311 

Oleander  . 

.     487 

Pommier  . 

.    321 

go       ...        . 

211 

„        —yellow     . 

481 

Poon-spar  tree  . 

.      67 

gosteen 

62 

OUve         .        .        .        . 

474 

Poplar—aspen  . 

.     690 

icroves 

332 

,,     — Indian  . 

474 

„     — black  . 

.     692 

ila  hemp     . 

723 

Oli\'ier      .        .         .         . 

474 

„     — Lombardy    . 

.     692 

le        .        .        .        . 

199 

Orange 

130 

„     — white  . 

.    692 

— Norway 

199 

Osier 

.     685 

Porcupine  wood 

.     739 

— sa^r  .        .        , 

,     199 

„     blanc 

689 

Portia  tree 

88 

jle-wood — Andaman 

OtAheite  apple  . 

223 

Potato 

.     507 

45 

2,468 

Outeniqua  yellow-wootl 

.     702 

Prickly  pear 

.    382 

(osa    .... 

143 

IMmrose  creeper 

.    493 

cing-nat     . 

220 

Privet 

.    475 

;ic  of  Chios 

210 

V 

Prunier     . 

.     313 

...                   a 

167 

Pumelo     , 

.     130 

lowsweet   . 

316 

Padauk— Andaman  . 

257 

Purging  croton 

.     614 

ar      .        .        .     32 

2,  323 

„      — Burma 

257 

P}'racantha 

.     326 

'         •        .        .        . 

321 

Pagoda  tree 

482 

[uit  bean     . 

288 

PalmaChristi    . 

622 

;reon  .... 

577 

Palm  oil    . 

.     739 

Q 

•coulier 

629 

I'almyra  palm  . 

737 

lapore  creei)er     . 

606 

Papaw 

381 

Quassia     . 

.     182 

lonette 

36 

Par^  caoutchouc 

.     589 

Quince 

.     320 

wort  .... 

44 

Passion  flowers 

381 

Quinine     . 

.    406 

it        ...        . 

742 

„        fruit     . 

381 

Quittc 

.    320 

Ictoe  .... 

583 

Peach        .        .        .         . 

312 

key-j)uz2lc 

703 

Pear 

322 

nflower 

607 

„    —prickly  . 

382 

R 

5ton  Bay  chestnut 

266 

Pecher       .    *    . 

312 

»es      . '      . 

758 

Peepul  tree 

645 

Kadix  pareine  . 

26 

Imein  lancewood 

254 

Penang  law>*er . 

733 

Ragwort    . 

.    428 

atain  ash    . 

323 

Peruvian  bark  . 

405 

Rain  tree  . 

.    310 

jerr}'— Indian     . 

635 

Pepper— betel    . 

554 

Rajmehal  fibre  . 

.    492 

,        —paper 

633 

))     — black  . 

554 

Ramboetan 

.     197 

,        — white 

634 

,)      tree 

207 

Ramie 

.     667 

j  grass 

742 

Peppermint  tree 

354 

Rangoon  creeper 

.    850 

ier  blanc     . 

634 

Pero 

322 

Rattan  canes     . 

.     784 

11  wood 

291 

Pemambuco  wood 

267 

Red  deal    . 

.    703 

abolan         .        .     33 

8,  339 

I*esco        .        .        .         . 

312 

Red  Memel 

.    703 

n          — Emblic 

600 

Peuplier  blanc  . 

692 

Red  Sanders 

.    259 

rh       .        .        .         . 

139 

„        noir     . 

692 

Redwood  . 

.    267 

tie       ...        . 

350 

Pfirsichbaum     . 

312 

„        — Andamai 

I        .    257 

—bog     . 

664 

Pfiaumenliaum  . 

.     313 

,)        — Calif omii 

An     .     700 

— wax    . 

664 

Physic  nut 

.     613 

„        — Indian 

.     155 

ore  thorn    . 

267 

Pimento    . 

.     361 

Rhea 

.    657 

Pine — Aleppo    . 

.     703 

Rhododendron  . 

.    432 

„  — AuAtrian 

.     703 

„            — Indi 

lan    .    867 

N 

„  — blue 

.     704 

Rhnbarb    . 

.    552 

„  — cluster    . 

.     703 

Rice  . 

.     742 

grass  .... 

742 

))  — Coreican. 

.     708 

Robinier  fanx-acacia 

.     234 

-muh  tree  . 

658 

),  — Himalayan  eilible 

.     709 

Rose . 

.    313 

in  tree 

143 

„   — Rhasia    . 

.     708 

„    apple 

.    857 

;le  tree 

.     629 

„  — Kauri 

.     703 

Roselle 

.      87 

—devil    . 

.     666 

„  — long-leaved     . 

.     706 

Rosemar}' . 

.    546 

— fever    . 

,     656 

ji  — maritime 

.     708 

Rosewood . 

.    25(1 

— Indian 

.     630 

,)  — Scotch    . 

.     703 

,    •TO^ 

e         .        .        .        . 

.     662 

„  —stone 

.    10*A 

.    \»» 
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Rubber-l«gi>i 

478 

Spnice-hemlock      . 

718 

CmbrelU  thorn 

S 

„      -MTxicu.      . 

G-K 

„     — Himalaj-an. 
„     -Indian  hemlock 

716 

Upaa  tree .         .        .      .  « 

„      —Pari   . 

718 

Rosa  oil     . 

742 

„     — Korway      , 

„     -white . 

716 

V 

S|,ii.;:"l,iim.l 

577 

S 

htH;;V-li...m  fern 

759 
8 

558 

Varnish  tree      .        .      .  E 

feST    :  '*" 

9,70* 

ft|7 

Star  apple          .'         '. 
Stinkwood        .        . 

Siltree     . 

Salicaetri). 
Smlicone    . 
!»Uow       ...      fin 

GH7 

BM7 

5,  6«7 

St.  -Inhn'*  wort 

48 

430 
353 

„      wood       .' 
Vi^ni*  creeper 
Vogelbeerbaiun 

Salt  Uu9b  . 

Ml 

497 

SuicUl-butxid 

llfi 

742 

4,  .WS 

Sumac  (uBtet     . 

207 

W 

S«podill«  . 

Sumach     . 

207 

8.pp»nwo«l    . 

267 

„      —American 

268 

Wachholder      .        .       .  ■ 

fi5« 

666  .  Wait-a-bit  thorn 

■ 

S«tiiiwood' 

IGU 

Sweet  cup          .         . 

381  1  Wallnuas  . 

li 

SueTdom 

49 

Sycamore.         .         .      199,661 

WafaiDt     . 

« 

Sude  Ulanc       . 

6«7 

S)-rins«    . 

829 

„       — Belganm 

a 

„      fraple      ■         - 

Ml 

— Widt 

m 
m 

SdiuMi  p»ppel 

T 

a 

740 

W^!u^    !        ! 

a 

SeTbu^thDm  '.         ! 

m 

Tabaabeer 

743 

WatUe— black  . 

M 

SebMtan   . 

TaJipat  |ialin      . 

782 

91 

Semaphore  plant 

238 

Tallow  tree— Chinese 

624 

m 

Sensitive  plant . 

720 

„     —golden 

an 

Serpent  Bllck    . 

203 

Tamarind . 

278 

;;  ^ii™ .    . 

M 

Shaddock . 

I3U 

Tamarisk  . 

4fi 

„     —white .       . 

Jffl 

Sho.  butter       . 

44a 

Tapioca     .         .         . 

589 

WeisKlom           .        . 

se 

Shell  Wk 

602 

Tair         .         .         . 

848 

Weisae  weide    .       . 

687 

She  oak     . 

C«7 

Taaso 

701 

7«g 

Shoe  plant 

87 

Tea  plant . 

West^oBst  creeper  . 

4) 

Silberpappel    .        . 

c:i2 

.,    — raraf-iiay 

167 

Wheat       .          .         . 

Silk  oak  T     .        .     0- 

5,fi:B 

Teak 

.W6 

41 

M7 

Telegraph  plant         . 

238 

Wic  plant 
Willow— cr»ck . 

K 

„      fir  . 

Temple  tree       . 
Terebinth . 

482 

(H 

57.'. 

„      — oaier  . 

Siristiee  . 

Terrs  japonica  ■ 

406 

„      —weeping      . 

CM 

„     -pink       .         . 

30fi 

Tobacco     . 

S07 

"     -white          . 

ca 

„    -Slwte    .        . 

ma 

Tomato      . 

S07 

Winter-green    . 

u 

Siuootree 

Toon  tree . 

167 

Siwke  climber  . 

2»4 

Toothbrush  tree 

476 

Wonnw^         . 

c 

„      wood      . 

497 

Torch  tree 

«1 

Snow  creeper    . 

W7 

Traveller's  Joy . 

2 

Scpberrj-          .         . 

196 

,.          tree. 

728 

T 

Sopnnt    .        .        . 

Tree  lettace      . 

M9 

Solah  plant        .         . 
Soomtiee 

287 
667 

Trincomali  wood      . 
Tulip  tree 

107 
7,88 

Tellow-Tood— ODteniqH.   T 

Sorbier  dea  oUeleure. 

823 

Turmeric  .        .        . 

728 

Sonraop    .        .        . 

31 

SpHlie 

116 

SiNodte  tre«      .        . 

170 

V 

Z 

Spruce-bUek  . 

716 

„     —common      . 

716 

Ulivo       .       .       . 

474 

Zebra  wood        . 
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Abklia,  Brown 

triHora,  tir,   , 
AhKuiA,  llochst. 

Ganlneri,  Clog. 
Abiks,  Jum. 

canadeu»ify  Michaux 

dumoMy  Loudon     . 

excflm^  DC    . 

nobilis,  Lindl, 

Nordmanniaua,  Spach 

pcctinata,  DC 

riiuirow,  Spach     • 

IMnsapo,  Boits, 

»Smtthiana^  Forbes 

Wcbbiana,  LindL  . 
Abuoma,  Jacq.         . 

au^ista,  Lhni,       • 
Abkus,  Linn.    .        • 

precatorius,  Linn. . 
Ac- AC  I  A,  Willd. 

arabica,  Willd. 

ar*ia,  W.  and  A.    . 

Catechu,  Willd,     . 

conciniia,  DC 

<leall)ata,  Link 

decurrens,  Willd.  . 

obuniea,  Willd. 

FanicHiana,  Willd. 

fcrni^inea,  DC 
Jemu/inta.  Gamble 
hoiiialophylla,  Cuuh, 

inopiiiata,  Prain    • 

Intsia,  Willd, 
•lacqiiemontii,  Benth. 
Kiii^ii,  Prain 
Kfterinifa^  lloxb.     . 
I^trnninu,  Willd.  . 
h'liticularis,  Ham. , 
h'ucophla'a,  Willd, 
mnn/mata.  Ham.  . 
Mt'lanoxylon,  /*.  Br, 
nuwlesta,  Wall. 
ponnata,  Willd. 
plaiiifnins,  W.  and  A. 
pruinesceus,  Kiir::  . 
ps<>ii(lo-Inti<ia,  J/iy. 
pyoiiantha,  Bth.     , 
rnprftri.s,  Stocks    , 
St'iiojfal,  Willd, 
^uuxa.  Bnch. , 
,'^iimha.  licdd. 
toiucntosia,  Willd. 
At  Ai.YriiA,  Linn. 
amriitacea.  lioxb.  . 
fruticosa,  Forri.    . 
ACANTHACEJi      . 
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3IMJ 
41 
41 
71H 
718 
71H 

7ir, 

71H 
71H 
718 
719 
718 

7ir> 

718 
104 
104 
240 
240 
2i»l 

mm 

290 
291 
301 

ao2 

294 

292 

298 

299 

291 

2JJ1 

300 

294 

2in 

310 

299 

299 

29:> 

3<)7 

301 

291 

3(M) 

292 

291 

291 

291 

299 

299 

295 

29(> 

291 

017 

017 

017 

518 


AcANTiiopANAX,     Dcne. 
and  IManch. 
acnlcatum,  Sfftn,  , 
ricinif(»Iium,  Seem. 

AcANTiiUH,  Linn.  . 
cbracteatus,  \'ahl  , 
ilicifolius,  Linn,    , 

AcKK,  Tournef. 
caesium,  Wall, 
Cam()bellii,  Haok,/,  and 

campestre,  Liinn,  , 
caudatum,  Wall,   , 
cultratum,  Wall,    , 
llookeri,  Miq, 
isolobum,  Knrz 
lievigatum,  Wall,  , 
niveum,  Bl,  , 
oblongum,  Wall,   , 
Papilio,  King 
pectinatum,  \Vall, 
pentai>omicum,     J,     L, 

Stewart 
pictnm,  Thunb. 

iilatanoides,  Linn, 
*Heudo-platanua,  Linn. 
Baccharinum,  Want/. 
Bikkiniensc,  Miq.   . 
Htachyophyllnm,  Ilitrn  . 
Thorn  9oni,  Mia,     , 
viIl(»Mum,  Wall, 
Achratt  rlengioide*.  DC 
Achrafl  Saintta,  Linn, 
Aconitum,  Linn. 
Ac'BocAUPUH,  W.  and  A. . 

fraxinifolius,  Wight 
AcKONYciiiA,  Pew. . 
laurifolia,  Bl. 
prtltinculataj  DC    . 
AcroHtichum       aureum, 

Linn. 
AcTKiMiiLA,  lUume  . 
excolna,  Muell.  Arg. 
jaranH'a.'h\.ii\. 
nrelgherren/nt.  Wight     . 
ul)erula,  Knrz 
Troi/ijtoNi.  Muell.  Arjjf.  . 
AcTiMiiiA,  Liudl.    . 
arg  Ufa,  1*1.      . 
call(»sa,  Lindl. 
stri^oHa,    Hook,  f,    and 
Th.     ,        ,         .         . 

ACTINODAPIINK,  NCCS 

an^U8tifoIia,  yrea  . 

campanulata,  Hool-.f.  . 
concolor,  Ae« 
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confertiflora,  Meigfn.  ,    609 

hinnta,  Haok.f,    ,  ,    669 

Httakeriy  Bedd.       .  ,     669 

llookeri,  Mei$»n,  .  ,    669 

lanata,  Meitsn.       .  ,    609 

leiantha,  Hook.  f. ,  .    669 

madraspatana,  Bedd.  ,    669 

molochina,  Ntet     .  .     669 

obovata,  Bl,  ,        ,  .    669 

reticulata,  yhi$$n,  ,    669 

falicinoj  Ucdd.       .  .    669 

Dalicina,  Afeittn.    ,  .     669 
seflquipeilalis,    Hook,  f, 

andTh.      ,         .  ,     669 

sikkimensis,  Mti»$n,  .     669 

ppeciosa,  AVeir        .  .    669 
Actmorh^'tis     Calapparia, 

\\ 'endl,  and  H.  Drude .     726 

Adansonia digitata,  Linn, ,      86 

Adelia  neriifyitty  Koxb.  .     622 

Adknanth'kra,  Linn.  .    287 

acuUata,  Koxb.      .  .     288 

bicolor,  J/oo«         .  ,     287 

outlhaifify  J.  L.  Stewart     289 

pavonina,  Linn.     .  .    287 

Adknociii^kxa,  Baill.  .    617 

indica,  BetU,         .  .     617 

pilhetiana,  Benth. .  ,    617 

zeylanica,  Thir.     .  ,617 

Adknohacme,  Wall.  .    410 

Lawii,  Hook./,      ,  .410 

lonjfifolia,  Wall,    ,  ,    410 

Adhatoda,  Neea     .  .    623 

lioddomei^  Clarke,  ,    623 

Vasica,  A  een  ,        .  .     623 

Adina,  Salisb.          .  .     401 

cordifolia,  Hook.  f.  ,401 

Griffithii,  Hook./. .  .     403 

polycejihala.  Benth.  ,    401 

HCPsili  folia,  Htok,/.  ,    403 

Adinandra.  Jack    .  .      62 

dumona.  Jack         .  ,       62 

(Jriffithii.  Dger       .  ,      62 

lAi«io]>etaIa.  Choiny  ,       62 

vilIoj»a.  Choing        ,  ,       62 

iEciIMANTIIKUA,  NcCS  .      618 

tomentosa.  Xees      ,  .518 

jYahaiatis,  IL  Br.   .  .    436 

annulafa,  Kunc      .  .     430 

n>tundif(»lia,  Boxb.  .    430 

.iI<ricKKA8.  Gaertn.  .  .     442 

cornicnlata.  BIanc«>  .     442 

majus,  (laertn,       ,  ,     442 

JYaa.vu  Correa  .        .  .131 

MarmeloH.  Correa  ,  .131 
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.E's'.'HTiroxE^E.  Linn. 

avpeim.  Li  mm. 

ffratt^llfora,  Boxb. 

SeAan.  Rnxb. 
Xalxuci^.  Linn. 

a*tamica.  Griff. 

HippocastJininn.  A«i«#'. 

indica.  0*fef*r. 

pandaanA.  ir<///.    . 
ArzELiA.  Eolith 

Irtjn^a.  -I.  'fVfly     . 

pddenitjanica.  naker 

retiua,  A'«rr  . 
AoAXOhMA.  G.  Don 

car>'ophyllAta.  ^j-',  Don 

onnosa,  6',  Z*r;»«     . 

inar^nata.  G.  />>fi 
AoApETK!*.  D.  Don  . 
A^Bthis  auiftrmlis.  Sali*h. 

.,  loranthifoUa.  Salisb 
A^ave  americaiiA,  />'/«/). 
Af^LAiA.  Lour.  . 

apiocarpa.  I/lem    . 

Cliitta^^on^^a.  J/i^. 

fWuli:*.  -J.  ffray 

kha^iana,  Jliern 

3Iaue.  BfjurtJillon  . 

ininutiflora,  Bedd, 

odorata.  li'/xh. 

piuiicalata.  Kurz    . 

perviridis.  Wem    . 

Koxburghiana,    If.  a/^f 

Wallichii.  Itieru.  , 
A<;Ro?»TisTAriiYs.  Dalz. 
Uookeri.  Bettth, 
indica.  Dalz, . 
Inn^folia.  B*'$ith,  . 

AlLAXTIILS.  DCarf.      . 

exceli«a.  Roxh. 

trlandulo^  Dr^f,  . 

;^raodifl.  Praia 

Qialat^arica.  DC 
ALANf;iUM,  Lamk.    . 

fIfcapetaluM.  Lamk. 

//landi/lfM'nm,  Thw. 

hfXJjjHrtalum.  Itoxb. 

Kin^ianum.  Praia 

I^marckii.  TTtwaiU* 

fHiidaiitim.  Mi<]. 
Ai.HizziA,  Durazz.   . 

amara,  Boir'in 

amara^  Grab. 

'•le^an.s.  Knrz 

Gambloi, 

t/lomerijiora.  Kurz 

./'ilihriffin.  lioiviii 

Kalkora.  Prain 

IjchU-ky  litfi. 

Jjthbfk.  Gamble 

lebbc'koidos.  Bth, 

littoralis.     Tvytm,     mo 
B'ninend.     . 

lophantha.  Bfh, 

liicida,  BentJi. 

mollis.  Boivin 

iiiohu-caiia.  Miq.    . 

iiiyriophylla,  Bth. 

4Kloratissima.  Benlfi. 

procera.  Benth, 

lUchardiana,   Kiny    nui 
Praia 

j'/jfciojta,  Koxb. 
stipulatA.  Botrin    . 
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•300 


A  LBLZZIA — COHtd. 

ThompMoi.  Bramdit 

Wi^rfitii.  OraM, 
AixiioKKEA.  Sirartz 

mollis,  MhAL  Arg. 

tilisfolia.  Mndl.  Arg, 
Aleiiiitf>,  Foret.    . 

conlata.  MnrU.  Arg, 

nioIiM-cana.  WiUd, 

triUfha.  Foi>t. 
Ai.iiA<ii.  Desiy. 

camelorum.'  Ktrch. 

tfourftrum.  Uak.     . 
Ai.L.«:AXTiir>,  Thw. 

Kurzii.  ILfA-.  f.    . 

zeylaniciu^  T^ir.    . 
Allamaxda.  Linn.  . 

cathartica,  Li'mm.   . 
Alix>morpiiia,  Blame 

hispida.  Knrz 

umbellulata.  Htjok,/. 
\\.\X}V\v\\x>^  IJnn. .' 

apifrrticuf.  Knrz     . 

Cobbe.  BL 

hifpid'/jt,  Trin. 

rrrra*'!*.  IX'  . 

zeylaiucu:^,  Linn,  . 
Ai.xis,  Gaeitn. 

dioica.  Roxb. 

^lutinofla,  Linn.     . 

incana.  WHld. 

nepalen^isi.  Don 

uitida.  Kudl. . 
Aloysia  citriodora,  LtMH. 
Alpiiox.ska.  Hook.  f.  and 
Th.     ... 

luUa,  Utud-.f.  and  Th 

madraspataiui.  Btdd, 

M'lerocarpa.  TTur,  . 

ventri'.*or»a.  llmd:./,  au*, 
Th.     , 

zcylanica.  llnfd:.  f.  ant\ 
Til. 
Alpiuia  nutans,  1iofc*tt 
Au*»hX)nAPnxK,  New 

tfrandif^  Kurz 

;;randis.  See* 

petiolaris.  Hotfk,  f.      56<*, 

j*eme<*arpifolia,  AV*-* 
Au*oi>KiA,  Thouars  . 

)»engaleuMS,  Wall. 

ilooora,  Trimeti 

<iriffithii.  fl*xd:.  f.  and  Th. 

h}U<firacfntip:»a.  Knrz 

mollis.  Iloftl.f.  and  Th 

racoiiiosa.  Jl^tol:  f.  and 
Tit. 

Koxbiir^hii.  Wall. 

virgata.  JLntL-.f.  and  Th 

zeylanica.  Thir. 
Ai>oi'ifiLA,  lirown  . 

all>o-setai*ea,  Brdd. 

AinltTsoni,  ./.  Scitff 

to iittimiiiaiir.  Wall . 

crinita.  Ihtrtk. 

ifif/aiitea.  Httok, 

;;labra.  UtHtk. 

^lauca.  ./.  N//I. 

latchrosa.  //ooZ*.     . 

(fid  ha  mi.  Be<ld. 

omata. ./.  Scott 
Ai>ToxiA.  Br.  . 

Kurzii.  Hook.f.     . 

AHiTuioWa.  Do  ft 


rA«c 

a08         flchoUm.  B,  Br,    . 
907         tpeetabiiU.  Koex 
617         vcnenstm.  £.  Br.   . 

617  .VLTDTGUk.  Xoioaha . 
617         exrel^a.  ^'oromk^  . 

613  Altxia.  Br.      .         . 
613         cevlanka.  niyii    .       .  If 
613         ;a«rili«.  Bemtk.       .        .  « 
613  ftellatau  Roem,  and  .Sd.  i 

237  AMARAXTACELE  .        .  » ' 

337       Ax\KTLXJI>E.S  .  .  3 

237  .VMBLTA^mnra.  A.  DC    .  H 

633  frlaadolosiift.  A.  VC       .  41 

633  Amiierstia.  WalL    .        .  9 

633  Dobilis.  WalL          .        .  SI 

478  Amoosa.  Roxb.         .        .  Ill 

478  ouuumna.       Bih.       amd 

367         Hooi-.jr.    .      .     .  a! 

367  f.'iamtpiomiL 

367              Hook.  f.      .          .  .  Ul 

193         Chitta^rongm.  ff*rrm.  ,  191 

193         cocnllattt.  /?ar6.      .  .  1^ 

193         decandrm.  Him,    .  .  Idl 

193          hm^v.Btk,amdHooi,f.  IJi 

193          RohitnkA.  W.  amd  A,  .  ISI 

193         tpectahdis,  Hien  .  .  1$I 

669          Wallichii.  Kimm      .  .  ]» 

608  .VMPELIDEJE          .  .    19 

669  Amphicome  aigvte.  Lit,  .    W 

669  .           Emodi./^.  .  .509 

670  Ampiiicosmia.  F*  .  .  759 
670  BrHhoniana^  Bodi.  .  759 
524         decipitnr.  Bcdl     .        .    759 

Walkene,  Hoot.    .        .  759 

23      . 1  mygdalut  c^m%  mmrnU.  limi.  811 

23              ..        prnrK«,LmB.    .  31S 

23      Amyrif  pentapAwihulUah,  IK 

23     ANACAKDIACM  -        .  207 

AxACARDirM.  Bottb.       .  214 

Utifoliura.  Ha//.    .        .  239 

occidentale.  Limm, .        .  214 

AXA<-OIX>3-\.  Bl.          .          .  1« 

densiflo^^  BeJd,    .        .  164 

Griffithii.  Ma^,      .        .  164 

iIicoide5,  ^fa^.       .        .  164 

pabemla.  A'wrr       .         .  164 

AxAMiKTA.  Colebr.  .        .  24 

Cocculns.  ir.  and  A,      .  24 

paniculata,  Trimm         .  24 

AXAXAGOKEA.  St,  Hil.      .  W 

luzonensis,  .1.  Gmw       .  W 

ANCISTKOCLADE.!;      .  « 

AXCISTKOCL-iDCS,  WalL  .  W 

(iriffithii.  Plamck,  ,         .  86 

Heyneanus.  IVali,           .  « 

Vahlii.  Am.  ,         ,         ,  ^ 

Wallichii,  Plamch.           .  » 

AndcrsiuHia  eucuUata, 

Roxb.  .         .  151 

,.          lioMitHla,  Roxb.  150 

AxDK.iCHXE,  Linn.  .         .  598 

coidifolia,  J/iir//.  viry.  .  598 

tri/oliata.  Roxb.    .         .  607 

Andromtda/ormottaj  Wall.  431 

ora/i/b/m.  Wait  431 
Andropogon  contoitos, 

LiRft.  ,  742 

Go'Uns,  Z^'jiii.  742 
M          intennediiw. 

Br.     .         .  742 

Xaidns,  Limm,  742 
•SchoenanthoSy 

LiMM,         .  742 
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Andropogon  serratuH,  Thumb 
„  Sorghum,  Brot 
„         8quarrosu8, 

Linn,/,     . 
Anerinclkistus,  Korth. 
Oriffithii,  Hook.f, 
Helferi,  Hook,/,   , 
Angiopteris  evecta,  Iloffm, 

AXISOPIIYLLKA,  Br. 

xcylauica,  Bih, 
Anisopteka,  Korth. 

glabra,  Kurz 

oblonga,  Dyer 

odorata^  Kurz 
Annesi.ea,  Wall. 

fragrans.  W^all, 

nionticola,  Kurz     , 
Anodendron,  a.  DC 

paniculatum,  A,  DC 
Anogeissus,  Wall.  . 

acuminata,  Wall,  , 

latifoUa,  Wall, 

philhTeffifolia,      Jleurck 
and  Muell,  Arg, 

pendula,  Edgw. 

Hericea,  Brandig    , 
AnomosanUies  de/icienSj  Bl. 
Anona,  Liun.   . 

Cherimolia,  Miller 

niurioata,  Linn, 

reticulata,  Linn,     . 

squamosa,  Linn,     , 
ANONACEiE  . 
Anplectrum,  A.  Grav    . 

ct/anocarpum,  Kurz 

glaucum,  Triana   , 
Authistiria  gigantca,  Car, 
ANTHOCEP1IALU8,  A.  Rich. 

Cadam1>a,  ^fiq, 
Antiaris,  Lesch. 

innoxia,  Bl. 

toxicaria,  Lesch,    . 
Antidesma,  Linn.    . 

acuminatum,  Wall, 

Alexiteria,  Linn,  . 

Ikmius.  Spr, , 

<liandrum,  Jioth.     . 

fruticulosum,  Kurz 

tjrhsesembilla,  Gaertn,    . 

khasianum,  Hook,/, 

Mcnasu,  Mia, 

nigricans,  Tul, 

paniculatum,  Roxb. 

pubt^ceng,  Willd.    , 

pj-rifolium,  Muell.  Arg. 

Roxburghii,  Wall, 

velutinosum,  Bl.    , 

velutinum,  Tul, 

zet/lanicum,  Lamk. 
Autigonon  Leptopus,  Hook, 

and  Am,    , 
Antistrophe,  a.  D(' 

serratifolia,  Hook./, 
Aperula  Xeesianay  Bhime . 
Aphonia  Danura,  liadlk.  . 
APOCYNACEiE       . 
Apodytes,  E.  Meyer 

andamanica,  Kurz , 

Bcddomei,  Mast,    , 

Benthamiana,  Wight 

Gardneriana,  Miers 
Apollonias,  Nees   . 

Amotti,  Nees 
Aporosa,  Blnme 


PAGE 

.742 
.  742 

742 

aG7 

367 

a(57 

759 

336 

336 

73 

73 

73 

84 

62 

02 

62 

489 

489 

346 

347 

346 

348 
348 
347 
192 
20 
20 
21 
20 
20 
14 
367 
367 
367 
742 
400 
400 
651 
651 
651 
609 
611 
610 
610 
610 
610 
610 
610 
610 
610 
610 
610 
010 
609 
610 
610 
610 

552 
442 
442 
574 
197 
478 
166 
166 
166 
166 
166 
558 
558 
608 


A  POROSA-^on<</. 
acuminata,  lliw,    , 
aurea,  Hook,  f, 
glabnfolia,  f^urz    , 
latifolia,  Thtp, 
Lindleyana,  Baill, 
macrophylla,  Muell,  Arg 
microstachya,  Kurz 
Koxburghii,  Baill, 
villosa,  Baill, ' 
Wallichii,  Hook,/, 

Apteron,  Kurz 
lanceolatum,  Kurz 

Aquilaria,  Lam.  . 
Agallocha,  JRoxb,  , 
malaccensis,  iMmk, 

Aralia,  Linn.  . 
armata,  Seem, 
cachemirica.  Dene, 
digitatay  Roxb. 
foliolosa,  8eem, 
malabarica,  Bedd, . 
papyrifera,  Hook,  , 
Thomsonii,  Seem,  , 

ARALIACEiE  . 

Aralidium,  Mia. 
pinnatifidum,  Miq, 

Araucaria  Bidwilli,  Hook, 
.,       Cookii,  R,  Br, 
,.       Cunninghamii, 

Ait, 
,.       excelsa,  R,  Br 
.,       imbricata, 
Pavon,  , 

Arbutus  Unedo,  Linn, 

Arceutiiobium,  Rich, 
minutissimum.  Hook,/, 
Oxycedri,  M,  Bieb, 

Ardisia,  Swartz 
anceps.  Wall, 
colorata,  Jioxb. 
Jloribunda,  Wall.    . 
humilis,  \'ahl, 
involucrata,  Kurz  , 
macrocarpa.  Wall, 
ueriifolia,  Wall,     , 
paniculata,  Boxb,  , 
pauciflora,  Heyne  , 
Wallichii,  .1.  DC  , 

Areca,  Linn.    . 
Catechu,  Linn, 
cocoideSy  Griff, 
concinna,  Thw, 
Dicksonii^  Roxb.    . 
gracilis,  Roxb. 
nagensis,  Grijf', 
triandra,  Roxb, 

Arexoa,  Labill. 
saccharifcra,  iMbill, 
Wightii,  Grif,       , 

Argania  Sideroxylon,    R 
and  S,        , 

Argyreia,  Lour, 
cuneata,  Ker 
ornata,  Sweet 
pallida,  Choisy 
spcciosa.  Sweet 
tiliiefolia,  Wight    . 
nniflora.  Sweet 

Ariltaria  robusta,  Kurz 

Aristida  cyanantha,  Hackel 

Aristolo€hia,  Linn, 
acuminata,  Roxb,  . 
Cathcartii,  Hook,/. 
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564 
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554 
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Aristolociiia — contd, 

Grifiithii,  Hook,  /,  and 

Th,    .... 

platanifolia,  Duchart,     . 

Roxburghiana,  Klotzsch, 

ARISTOLOCHIACE-^    . 

Artabotrys,  R.  Br. 
odoratissimns,  R,  Br,    , 
zeylauicus,  Hook,/,  and 
Til 

Artemisia.  Linn.     . 
vulgaris,  Linn, 

Arthrocnemum  glaucum, 

Vng,  Sternb, 
„  indicum 

Aloq, 

Arthropuyllum,  Blume 
diversifolium,  Blume 
jamnicum,  Blume  . 

Aktocarpcs,  Linn.  . 
calophylla,  Kurz    , 
Chaplasha,  Roxb,  , 
Gomeziana,  Wall, . 
hirsuta,  Lamk, 
incisa,  Linn,/, 
integrifolia,  Linn,/, 
Lakoocha,  Roxb,    , 
nobilis,  TTiw, 
rigida,  Bl,      , 

Arundinaria,  Michx.     . 
aristata.  Gamble     , 
armata,  Gamble 
callosa,  Munro 
debilis,  77m'. . 
densifolia,  Munro  . 
elegans,  Kurz 
falcata,  Nees  , 
Falconeri,  Benth.  , 
fioribunda,  Thw.    , 
Gallatlyi,  Gamble  , 
Griffithiana.  Munro 
hirsuta,  Munro 
Hookeriana,  Munro 
intermedia,  Munro 
jaunsarensis,  Gamble 
khasiana,  Munro    . 
Kurzii,  Gamble 
Mannii,  Gamble 
niicrophylla,  Munro 
I*antlingi,  Gamble , 
polystachya,  Kurz 
rrainii,  Gamble     ,     .    , 
racemosa,  Munro  . 
Rolloana,  Gamble  . 
spathiflora,  Trin,   , 
Huberecta,  Munro  , 
Walkeriana,  Munro 
Wightiana,  Nees    . 

Arundo  Donax.  Linn, 

ASCLEPIAi:)ACEiE 

Asclepias  gigantea.  Roxb. 
pallida,  Roxb.    . 
tena^issima,  Roxb. 
tinctoria,  Roxb. 
,.        rolubilis,  Roxb. 

Asparagus,  Linn.    . 
racemosus.  Willd, 

-jVspidocarya,    Hook.    f. 
and  Th. 
mifera.  Hook,/,  and  7^, 

Aspidopterys,  A.  Juas.  . 
lanuginosa,  A.  Juss. 

Tivtoxi«>^  Hook .  J «     . 
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ASPIIK)PTERYS — cont'L 

IJamuusa.  Schreb.    . 

.     74«; 

Knxliur^hiaiuL  A.  Jnt*. 

118 

affiiii?.  Mnnrif 

.    747 

Wallichii.  /A-.*-.  /'. 

• 

11>< 

arundinaoea,  WHhi, 

.     748 

Asplenium    poh-podioides. 

auriculata.  Knrz    . 

.     74* 

Mtt\ . 

759 

>-iC''it\ra,  Hoxb.    . 

.     755 

ASTEKIASTIOMA.  Ikdil. 

42 

I»ale<N.a.  Iii*xh. 

.    747 

macrrvarpa.  B^hL 

42 

]liu;^hauii.  fiamhit 

.     748 

ATJiL.%XTiA.  (.V'lrea  . 

I** 

bunnaMioa.  Hamhit 

.     740 

cawiata.  Jf-Ji:  f.  . 

121* 

Cf-nstrictinoda.  Pnjndtoc 

i'  751 

macmphylla.  A*'/ re 

121* 

firiftithiana,  Mvunj 

.     74** 

Missionis.  '>it>. 

129 

khasiana,  Mnikn*   . 

.     747 

monoph y  1  la.  '.  'orrrn 

r.*-:* 

Kiu:;iana,  hnmbit . 

.     74K 

Taceni«'?a,  H'.  nttd  A. 

1-29 

lint-ata.  Afnunj 

.    748 

zeylanica.  n[\r. 

129 

mar.:inata,  Mutif". 

.     749 

A*rQ*jf\K  zry'.0''ico,  IJnxl 

1, 

3 

Maa-t'^r^ii.  J/«iir*.»  . 

.     749 

Atiaphaxi!*  »^>in<>?a.  Lift 
Atyu^sia.  A\  .  and  A. 

. 

.V.2 

iiaua.  I:->j-h.   . 

.     747 

245 

nutans.  Wall. 

.     740 

Candollei.  M'.  att-i  A. 

24:. 

•'•liwriaua,  finmhit 

.     748 

cra^sa.  Pniiu 

245 

r.riei-*»/,'i'/,  Nees 

.     74K 

lineata.  H'.  a-f/  .1. 

245 

palli'ia,  J/'«i.r»» 

.     747 

mollis,  b'h.   , 

245 

l.»»Iyiin irpha,  Muh  r*. 

.     747 

sericea.  b'h.  . 

245 

s<.hiz'»?tachyrtide#.  Knrz 

.     748 

Auf  ri;A.  Thunli. 

391 

A/»fi.  ■•';.  Kiixb. 

.     748 

himalaica.  H'mJ:.  f\  oh 

1'/ 

**ri:*'i.   KiiXb. 

.     751 

Tfi. 

392 

tere.-j.  Jlnu 

.     740 

japt'oioa.  Th*iJth.    . 

391 

Tuliia.  Ii"j-h. . 

.     740 

AiLAtOL»i>4.r>.  Hriok.  f. 

411 

viIU•^ula.  Kvrz 

.     749 

premn«Mdes,  H'-d:.  /. 

411 

vulirari^.  .N.'ir*i'/.   . 

747 

Avena  sativa.  Linn.  .' 

742 

Iiaxik>ia     .         .         .        . 

.     575 

AvEKiiHOA.  Lino.     . 

11^ 

liaphia  nitida,  Dfhi. 

229 

lUlimhi.  LluH. 

119 

Uaklekia.  Lino. 

522 

i.'aram!t/ia.  L«>i>f.  . 

11« 

cri^tata.  LIhu, 

522 

AvuKXMA.  Linn.     . 

lA'^ 

Prifniti*,  L'tmt, 

522 

odEcinali?.  Liu  a.     . 

540 

jitriA;t.«a.  Wlild.     . 

522 

;..Mi*-.,r..ji'r.  Jacq. 

54»'. 

BAi:i:i><,-n:»xiA.  For&t.     , 

303 

AxiXAxr»i:A.  Thwaiur* 

37« 

acutaniiula.  fintrth. 

303 

zevlanioa.  "Pttr. 

378 

au.ai^ta.  A\'rr 

.    303 

Az<-  :'tr-::'.'-i       i','iio.:.      A. 

ci-a«':<iva.  ttriri 

.     303 

JiisS.    . 

• 

143 

lleifvri.  '  '.''rlr 

303 

AziMA.  Lamk.  . 

• 

47'* 

macri  •-ta.-hya.  A''.  »t 

.    3«« 

?am:irti -ja.  />>  -. •  'i . 

■ 

47'* 

/"-■:■  •:.  Kurz 

.     3»VJ 

ictracantha.  L/^uk. 

• 

47? 

ptonvarjia.  A"».rr    . 
racenir-?a.  b'.'.ttie    . 

.     303 
.    3»*kJ 

l*M\  AUHEA.  Lruir.    . 

• 

<^11 

Sf'*x*i('>a.  F'.'rtt, 

.     303 

onurtallen*!*.  Murl'..  At 

>• 

on 

zvylani^a,  fftr-ih.  . 

3«'« 

liacciiia.  .^f-f'.t.  A*v. 

• 

I'll 

Ba»ia.  Linn.    . 

.     440 

I^an-iti'-ra.  M'-r...  -Iry. 

^ 

♦^11 

I'Uiyrao'.a.  //-.r'..    . 

448 

>•/»■'  ■  •■.  II'.-«i.i. 

• 

oil 

ca*.»r.t  ura.  A\ '-r 

44*^ 

^api-la.  .*/'f "'.  Anj. 

• 

»-ii 

t'   1  r  .  •.  I>al2 

44»'. 

B"'  '- :  j^*  ■:.-i''"-'j.  lioxb. 

• 

437 

fulva.  b:-: :.  . 

440 

.  ■  /.'it;.  IkOxli. 

^ 

43^ 

V  ■•■'  ■■•.  lH-«id. 

445 

.»'■«.»■•:.'•#.  liox 

b. 

43!^ 

lalif-'Iia.  /.•..--^. 

447 

.'■••■'•t '.* /otff. 

l>'M>:i.  '  ."•.•■*? 

440 

Ki'xi'.  . 

• 

437 

l«'n_::f"Iia.  M't.V';.  . 

448 

l?Al.AXITE-.  l»*^lile     . 

• 

13-'. 

uiaIal«anoa.  bt-lL  . 

448 

••  :yi'     '■.  I^tlile    . 

• 

13:. 

m:cr.-;hy'.la.  H:m.,l'. 

440 

II"x!.';:r_:hii.  I'.nuch. 

• 

Kvii 

Mi-»'i.:i.  b'.  ■"-.". 

440 

I»Al-.VNt,N  AKl'l>.  Ikrid. 

• 

>.; 

L'vri::"'  I:a.  M  »•-, 

.     440 

rr-ra.  b".  •'■:.   . 

• 

M 

Tark:;.  /*.. .    . 

.     440 
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• 

>3 

r     '•-•   .  "NV.-i'.l. 

447 

.-•  ylanitu?.  T-'--^n  ■ 

• 

n; 

liV'       •-.  1»<'      .     44 

4,445 
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• 

r:.M 

/>'•  •  ?;        ..:.  K.-xb. 

034 

: li*. if •  lis.  A'. -r 

• 

r.:.** 

liArifiNiA.  I^iin. 

2*» 

r>Ai.i«»<fKKMr>i.  Rliiaiv 

• 

»>.»:> 

aoi;:i:::i3:a.  /,.'.*.   . 

2S1 

axir.ar*-.  b  '•  •  ? 

^ 

♦■24 

A>i«J *i . ••  li«    j«''*    '•          •             « 

2M 

\  ■r\-ii.l::vni:r..  //--.O.  ^ 

f\ 

•".23 

«•:;  r.ylla.  >•.".-:* 

281 

•  •          .  Muv'.I.  Ar.:. 

• 

1-24 

i\:\  t'.ra.  '   -  ..  ■;i  /  Jltw^, 

.     2Sl 

liAi.-AMt»i»EM»i:oy.  Kuuth 

131* 

tT.:jii::i::^a.  J 'ml; 

281 

Utny:,  .i     ■  r*         , 

13:* 

f t  rr.;.:i:-i.a,  L'ojrb.  . 

281 

."aii':itu*j\  M -rcu  . 

13:' 

f"Vt-Iata.  i'L-r.     . 

281 

3lUfiLu..    II  *  t..             , 

!;;:• 

L:'  i".  Uth.   . 

281 

Myrrr-a.  r.\  '.    *.    . 

139 

macfi '^taohx a.  H'l.','. 

281 

;:;!—'•■::'•.  "^r  -.a?  . 

VoV 

w.alal^anca,  R'^'K  . 

,    282 

i»''X.  ijr_.'.ii.  .ir'.,  . 

• 

\oV 

\'r.iaxau  Kvrz . 

.    ^V 

BAL-HS^UL AMI  J. 

glperifolia,  Raa:K  . 
I'ittiiureri,  Prait . 
porporea.  Limm^     . 


ra*:r  wi-j*!!.  Vahl 
retusa,  ffam^ 

Vahiii,   11".  amd  J. 

vari€t:auu  Li»»,    . 
BRAUMosmuL.  WalL 

^n^an-iiriora.'  Weil, . 

Jerdoniana.  Wipht. 

khMsiMn^  Hoot.  f. 
Bi:i>tK>»LEJL,  HookiL 

indica.  H^mi^  f,    . 

siznp1icifc4xju  itinU. 
B€K*\02  i:k^iii^  BcdiL 
.-      9-*r'»dHiii^  Bedd. 

Be  I  Lsc-  u  suukXA.  X«« 
assamica.  J/n«M.. 
KrandisiL  Hi^ji,/, 
Clarftei.  Jlc0oi.  f,  . 
./by;r:-c;.j.  BedhL    . 
^fi^ifolia.  ^V«» 
Gaznmieana.  Kiag, 
jLTlobularia,  Kmrz   . 
macrr.phvlla,  JIcwm. 
opp->*itifolia.  BaUL 

-<>.';  N.oa,  TruHi. 
Bexxettiju  Miij.    . 
K'Dinpe*,  f«,'t>. 

BexTIX*.  KIA.  BcfTT. 

CVyi.iapaaaa.  Bmf 
i:xo<.):<arica.  iSrar,  . 

bi:i:bki:idfle     . 

Berbekis,  Linn.       . 
aninil->*a.  UalL     . 
a  j.y ».  #  - ;  rU';<?,  R^xh. 
Aijoif.^lium,  ZijiN. 
aristaca.  I>C  . 
a^iatioa.  /^.v^e 
Cfncinna.  /^-ji-.  /. 
o..ri<i <.>••;,  Braodis  . 
c^^riaria-  /?'.^> 
l>arwiniL  /^».m[-      . 

Lycjunu  R-^lt 
macrv>^pala.  H^xk.  u 
nepalensis.  ^^nr.     .* 

ulicina,     H<xtk.    f.   awi 

7^.     -         .      '  . 
mcUrUata,  ITaiL   . 

Walliohiaaa.  I/C  . 
Beri-hexia.  Neck.  . 

doiibanaa.  Broun/*,, 

IJTWta.  IfC   .     "    , 
B^rytra  KOsi-jii,  Limu 
Berrta.  RoxU 

Ammoniila.  /?ur4. . 
Betcla.  Toom,        , 

fli-*(«i\.j;<r.  WalL  . 

alba.  Llu^,     , 

alnoide;^  Mam,       I 
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■^ETULA— COn^/. 

cylindrostachys.  (lamhlt 
-  papyracea,  H^7m. . 

utilis,  Don     , 
Bignonia  chelonoidef,  Linn 
crispOf  Buch. 
indwa^  Koxb. 
qtuulrilofitld  /•/.*, 

Roxb. 
itpathoceay  Roxb 
stipulatfif  Roxb. 
siiaveolenn^  Roxb 
subet-osay  Roxb. 
umhdatay  Roxb. 
venustGy  Ker. 
xylocarpa,  Roxb 
BIGNONIACE^     . 
Biota  orientalhj  Endl. 
BiscHOFiA,  Blume   . 
javanica,  Blume     . 
BiXA,  Linn. 

Orellana,  Linn, 
BIXINEiE 
Blachia,  BaiU. 
andamanica,  Hmk,/, 
calycina,  Benth,     . 
denudata,  Benth,    . 
reflexa,  Benth, 
umbellata,  BaiU.  . 
Blackhurnia    monadelpha 

Roxb. 
Blacl'welUa  toment08a,y  ent 
Blastus,  Lour. 

cochinchincnsis,  Lnnr. 
Blepharistemma,  Wall. 

corymbosum,  Wall, 
Bliffhia  sapida^  KOn  . 
Blinkworthia      lycioides, 

Choisy        ,        , 
Blumea,  DC    . 

balsaniifera,  DC  , 
Blumeodendron     Tokbrai, 

Kurz  . 
Bocagea  coriacea^  Hook,  f 
andTh.    . 
i)a/ze////,Hook.f 

andTh.    . 
ellipticay  Hook,  f 

and  Th.    . 
obliquay  Hook,  f 

and  Th.    . 
Thwaitesii^  Hook 
f.  and  Th. 
BoEiiMKKiA,  Jacq.    . 
Hamiltoniana,  Wedd, 
macrophylla,  Don  . 
malabarica,  Wedd, 
nivea,  Htwk,  and  Am. 
platj'phylla,  Don   , 
polystachya,  Wedd. 
nigidosa,  Wedd,     , 
tenacissima,  Gaud, 
trarancoricaj  Bedd. 
Bomb  AX,  Linn, 
cambodiense,  Pierre 
Ooifft/pium,  Roxb.  . 
heptapht/llum,  Cav. 
insij^e,  Wall, 
malabaricura,ri>C . 
pentandrumy  Roxb. 
BORAGINEiE . 
BoRAssus,  Linn, 
flabellifer,  Linn,    , 
Jlabelliformis^  Linn. 


j> 


>> 


»j 


?> 


PAGE 

GG9 
GG8 
G08 
514 
512 
510 

513 
512 
512 
515 
509 
511 
509 
516 
509 
G95 
607 
607 
38 
38 
37 
616 
616 
616 
616 
616 
616 

476 
380 
367 
367 
336 
336 
191 

505 
427 
427 

618 

19 

15 

15 

19 

15 

657 

657 

658 

657 

657 

658 

657 

657 

657 

657 

89 

91 

37 
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737 
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BosciA,  Lamk. 

variabilis,       Coll,      and 
J/emtfl, 
BosiA,  Linn.     . 

Amherstiana,  Hook,/. 

trinerria^  Roxb. 
BoswELLiA,  Roxb. 

glabra y  Roxb. 

serrata,  lioxb, 

thuri/erOy  Roxb. 
]k)UEA,  Meissn. 

bunnanica^  Griff, 

oppositifoltay  Meissn. 
BouoainVill^a,      Com- 
mers. .        . 

spectabilis,  Willd, 
Brachvtome,  Hook.  f. 

Wallichii,  Hook,/, 
Bradleialanceolarihj  Roxb 
„       multilocularisy 
Roxb. 
Bragantia,  Lour. 

Dalzellii,  Hook,/, 

Wallichii,  Br. 
Braixea,  J.  Sm. 

insignis,  Hook, 
Braxdisia,  Hook.  f.  and 
Th.     . 

discolor,  Hook,/,  andTh 
Brassaia,  f^ndl. 

capitata,  Clarke 
Brassaiopsis,  Dene,  and 
Plch. . 

aculeata,  Seem, 

alpina,  Clarke 

Hainla,  Seem, 

hispida.  Seem, 

Hookeri,  Clarke 

niitis,  Clarke 

palmata,  Kurz 

speciosa,  Dene,  ayid  Plch 
Breynia  . 

an^stifolia,  Hook,/, 

patens,  Benth, 

rhamnoides,  Jfuell,  Arg 
Bridelia,  Willd.     . 

amfena,  Kurz . 

assaniica,  Hwk,/, 

burmanica,  Hook,/, 

crenulatay  Roxb.    . 

dasycalj^x,  Kurz    , 

Griffithii,  Hook,  f, 

Hamiltoniana,  \Vall, 

Kurzii,  Hook,/,     , 

la ncete folia,  Roxb. 

minutitlora,  Hook,/, 

montana,  Willd,    , 

Moonii,  TTiieaites  , 

opata,  Kurz    . 

pubesccns,  Kurz    , 

retusa,  Spreng, 

scandensy  Roxb.     . 

npinosay  Willd.       . 

stipularis,  Bl, 

tomcntosa,  Bl, 
Broussonetia,  Vent. 

papyrifera.  Vent,   , 
Browxlowia,  Roxb. 

elata,  Roxb,  . 

lanceolata,  Bth,     . 

peltata,  Bth,  , 
Brucea,  Mill.  . 

mollis.  Wall, 

sumatrana,  Raxh,  , 
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33 

33 
550 
550 
630 
137 
137 
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214 
214 
214 

549 
549 
411 
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601 
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553 
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760 
760 

508 
508 
386 
386 
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387 
387 
387 
387 
387 
387 
387 
387 
603 
603 
603 
604 
694 
594 
595 
594 
595 
595 
595 
595 
595 
596 
595 
596 
596 
595 
595 
695 
596 
595 
596 
596 
633 
633 
105 
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105 
105 
134 
134 


Bbuouiera,  Lam.    . 
caryophylloides,  Blume 
eriopetala,  W,  and  A, 
g}'mnorhiza,  Lam, 
malabarica,  Am,   , 
par\4flora,  W,  and  A, 
Rheediiy  Bl.   .         . 

Brj'a  Ebenus,  DC 

BUCHANANIA,  Roxb. 

acuminata,  Turcz, , 
angustifolia,  Roxb, 
arborescensy  Bl.      • 

g'abra.  Wall, 
nceolata,  Wight  , 

lancifolia,  Roxb,    , 

latifolia,  ^02:6. 

laxiflora,  Kurz 

lucida,  Blume 

plat}'neura,  Kurz  , 
BUCKLAXDIA,  R.  Br. 

populnea,  R,  Br,   , 
BuDDLEiA,  Linn. 

asiatica,  Lour, 

Colvillei,  Hook,/,  and  TJi 

macrostachya,  Benth, 

Neemday  Roxb.      . 

paniculata.  Wall,  , 
BuETTNERiA,  Linn. 

andamanensis,  Kurz 

aspera,  Colebr,       , 

crenulata.  Wall,    . 

echinatay  Wall. 

pilosa,  Roxb, , 
BuPLEURUM,  Linn.  . 

plantaginifollum,  Wight 
BuRSERA,  Linn. 

serrata,  Colebr, 
BURSERACEiE       . 
BuTEA,  Roxb.  . 

frondosa,  Roxb, 

minor.  Ham, . 

/)arpi/iora,  Roxb.  . 

superbaj  ttoxb, 
Buxus,  Lmn.    . 

semperv'irens,  Linn, 
Byrsophyllum,  Hook,  f, 

ellipticum.  Hook./, 

tetrandrum,  Hook,/, 


CACTEiE. 
Cadaba,  Forskahl    . 

farinosa^  Forgk, 

heterotncha,  Stocks 

indica,  Lamk, 

trifoliata,  W,  and  A, 
C^sALPiNiA,  Linn.  . 

Bonduc,  Roxb, 

Bonducella,  Roxb, 

braziliensis,  Linn, 

coriaria,  Willd, 

crista,  Linn,  . 

cucullatay  Roxb.    . 

digyna,  Rottl, 

echinatia,  Lam, 

inermis.  Roxb. 

mimosoides.  Lam, 

minax,  Hance 

Nuga,  Ait,     . 

pulcherrima,  Swartz 

Sappan,  Linn, 

sepiaria,  Roxb, 
CiESALPINIE^E   , 
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Cai-acanthus,  T.  And.  .  522 

Dalzellians,  T,  And,    „  522 

Calamus,  Linn.        .  .  734 

acanthospathus,  GriJ'.  .  736 

andamanicus,  Kurz  .  736 

arborescens,  Grif,  .  734 

Biandisii,  Becc,     .  .  735 

concinnus,  Mart,   .  .  735 

delicatulas,  Thtr.   .  .  735 

digitatas,  Becc.      .  .  735 

Doruei,  Becc,         .  736 

erectos,  Roxb,        .  .  734 

/asciciuatusj  Roxb.  .  735 

Feanus,  Becc,         .  ,  735 

Fla^ellam,  Grif,  ,  .  734 

flonbandus,  Griff, .  .  735 

Gamble!,  Becc,      .  .  736 

gracilis,  Roxb,       ,  .  736 

ffrandity  Kurz         .  .  737 

Gurnba,  Ham,        .  .  786 

HelferianuB,  Kurz  .  735 

Haegelianus,  Marh,  .  736 

hypoleacus,  Kurz  .  .  736 

inermisy  T.  And.    .  .  736 

Jenl-insianuSy  Griff.  .  737 

latifolias,  Roxb,     .  .  736 

leptospadix,  Griff".  .  735 

longisetus,  Griff",  .  .  735 

m€tcra4:anthuSf  T.  And.  .  736 

melanacanthus,  Mart.  .  736 

myrianthus,  Becc. ,  .  736 

nicobaricos,  Becc,  .  .  735 

nitidus,  Mart,        .  .  736 

ovoideas,  Thw,      .  .  736 

pachystemonus,  Tliir.  .  735 

palustris,  Griff,      ,  .  736 

paradoxus,  Kurz    .  .  737 

plat>'spathu8,  Mati.  .  736 

pseudo-tenuis,  Becc.  .  735 

quinquenervius,  Roxb.  .  737 

radiatus,  Thw,       ,  .  735 

Rheedii,  Griff,       ,  .  736 

rivalis,  T7tu\ .        .  .  735 

Rotang,  Linn,       .  .  735 

tenuis,  Roxb.         .  .  735 

Thwaitesii,  Becc,   .  .  735 

tigrimuty  Kurz        .  .  735 

travancoricus,  Bedd,  .  736 

unifarius,  H.  Wendl.  .  737 

viminalis,  Willd,  ,  .  735 

zeylanicus,  Becc,   .  .  736 

Calliandka,  Bth.   .  .  309 

cynometroidesy  Bedd.  .  310 

GrifSthii,  Benth.    ,  .  309 

umbrosa,  Bth,        ,  ,  309 

Gallic  A  RPA,  Linn.  .  .  525 

arborea,  Roxb,       ,  .  525 

lanata,  Linn,          ,  .  525 

lobata,  Clarke        .  .  525 

longifolia,  Laml-.  .  .  525 

macrophylla,  VaM  .  525 

psilocalyx,  Clarke  .  625 

rubella,  Lindl,       ,  .  525 

vestita,  Wall.        .  .  525 

Callioonum,  Linn. .  .  552 

poly^ouoides,  Linn.  .  552 

Callistkmon,  R.  Br.  .351 

lanceolatus,  DC     .  .  351 

salignus,  DC ,        .  .  351 

Callitris  quadrivalvis.  Vent,  695 

,,       rbomboidea,  Br,  .  696 

Calluna.  vulgaris,  Salisb, 

CUjx)pjiylli:m,  Linn. 

Ainaeuum,  Wall, 
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Caixjphyllum — contd, 

bracteatum,  Thw,  .  .  56 

Burmanni,  Wight  .  ,  58 

elatuMy  Bedd,          .  .  67 

Inoptlwllum,  Linn,  ,  57 

longifoliumy  Wall.  .  56 

Mooniiy  Wight       .  .  58 

polyanthum,  WcUl.  .  58 

spectabile,  Willd.  .  .  58 

tetrapetalum,  Roxb.  .  68 

tomentosum,  Wight  .  57 

Walkeri,  Wight     .  ,  66 

AVightianum,  Wail.  .  58 

Calosanthes  indica,  BI.  .  610 

CAixyrROPis,  R.  Br.  .  .  491 

Acia,  Ham.    .        .  .  491 

gigantea,  R,  Br,    .  .  491 

procera,  R,  Br,      ,  .  491 
Calpicarpum    Roxburghii, 

G.  Don       ...  482 

Calpurnia,  E.  Meyer  .  265 

aurea.  Baker,        ,  .  265 

Calycopteris,  Lamk.  .  346 

floribunda,  Lamk, .  .  346 

nutans,  Kurz .        .  .  346 

Camellia,  Linn.      .  .  67 

caudata,  Wall,       .  .  68 

drupifera.  Lour,    .  .  68 

iaponica,  Linn.  .  68 

lutescens.  Dyer      .  .  67 

Thea,  Link    ...  68 

theifera,  Griff.       .  .  68 

Campnosperma^  Thw.  .  222 

zeylanicum,  Tnw,  .  .  222 

Cananga  odorata,  Hook.  f. 

andTh.      ...  16 

Cananoiu3(,  Baill.  .  .  16 

odoratum,  Baill,    .  ,  16 

Canarium,  Linn.      .  .  140 

bengalense,  Roxb, .  .  140 

bnmneum,  Bedd,  .  .141 
coccineo  -  bracteatuui, 

Knrz  ....  140 

commune,  Linn,    .  .  141 

euph^'llum,  Kurz   .  ,  140 

Manii,  King  ,        .  .140 

rezinifenim.  Brace  .  140 

sikkimense,  King  .  .  140 

strictum,  Roxb,      .  .  141 

zeylanicum,  Bl.     .  .141 

Canna  indica,  Linn,  .  ,  723 

Cansjera,  .Tubs.       .  .  165 

Rheedii,  Gmelin     .  .  166 

scandens,  Roxb.     .  .165 

Cantiiium,  Linn.      .  .419 

didymum,  Bedd.     .  .419 

didymum,  Roxb,    .        .  419 

neilgherrense,  Wight      .  419 

parvaflorum,  Lamjc,        ,  419 

parvifolium,  Roxb.         .  419 

pergracile,  Bourdillon    .  420 

umbellatum,  Wight        .  419 

CAPPARlDEiE        .  .  31 

Capparis,  Linn.       .  .  33 

aphylla.  Roth         ,  .  34 

bisperma,  Roxb.     .         .  35 

burmanica,     Coll,     and 

Hemsl.        ...  34 

Cathcarti,  Hemsl.  .        ,  34 

divaricata,  Lamk,  .        ,  34 

flavicans,  Wall,     .        ,  34 

glauca,  Wall.         .        ,  34 

^T&wd\«^  L\T\T\./.     .          ,  35 

\ias^geTa,  Ilttuce    .  .     ^ 
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Capparis — contd, 

heteroclita,  Roxb.  .        .  31 

Heyneana,  WcUl.  .        .  34 

horrida,  Linn.f.    .        .  36 

micracantha,  DC  .        .  34 

Moonii,  Wight                .  34 
multiflora,  nook,  f,  and 

Th 35 

olacifolia,  Hook,/,  and 

Th 36 

Roxburghii,  DC    ,        .84 

sepiaria,  Linn,       .        .  85 

spmosa,  lAnn.        .        .  33 

stylosa,  DC    ...  84 

trifoliata,  Roxb.    .         .  82 
yiminea,   Hook,  f,  and 

In,       ....  34 

xanthophylla,  Coll,  and 

Hemsl,        ,   ■     ,         .84 

zeylanica,  Linn,     .        .  33 

zeylanica,  Roxb.    .         .  36 

CAPRIFOLIACEiE  .        .  893 

Caraoana,  Lam.              .  286 

ambigua.  Stocks     .        .  236 

brevispina,  Rtwle  .        .  286 

decorticans,  Hemsl.        ,  236 

Gerardiana,  Royle  .        .  236 

pygmsa,  DC         .        .  236 

Carallia,  Roxb.     .        .  335 

calycina,  Thw,       .        .  835 

integerrima,  DC    .        .  335 

lancesfolia,  Roa^.         .  335 

lucida,  Roxb.         .         .  335 

Carapa,  Aubl.         .        .  153 

moluccensis,  Liim,         .  153 

obovata,  Bl.   .        .        .  153 

Careya,  Roxb.         .        .  364 

arborea,  Roxb.        .        .  364 

herbacea,  Roxb.     .        .  364 

sphferica,  Roxb,      .        .  364 

Canca  Papaya,  Linn.        .  381 

Carissa,  Linn. .        .        .  479 

Carandas,  Linn.     .         .  479 

Dalzellii,  Bedd.      .         .  480 

diffusa,  Roxb.        .         .  480 

hirsuta,  Roth.         .         .  480 

macrophylla,  Wall.        .  480 

paucinervia,  A,  DC        .  479 

Bpinarum,  A,  DC  .         .  480 

suavissima,  Bedd,  .         .  479 

Carpixus,  Toumef .  .         .  684 

Betulus,  Linn,        .         .  684 

faginea,  Lindl.       .         .  684 

viminea.  Wall.       .         .  684 

Carumbium  IxicccUum,  Kurz  624 

insigne,  Kurz .  625 


sebi/erumjlS.urz   624 


\ 


Carj-a  alba,  Nutt, 
Caryopteris,  Bunge 

grata,  Benth. 

paniculata,  Clarke 

Wallichiana,  Schauer 
Caryota,  Linn. 

mitis,  Lour.  , 

obtusa.  Griff. 

soboiifera.  Wall. 

ureus,  Linn.  , 
Casearia,  Jacq. 

Canziala,  Wall. 

coriaeea,  Thw, 

esculenta,  Roxb. 

glomerata,  Roxb, 

graveolens,  Dalz. 

i5k»rL\\^  CUirke 
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Caskaria — contd, 

nibescens,  Zkilz.    .  .    378 

tomentosa,  Roxb,  .  .    379 

Yareca,  Roxb.        .  .     378 

rariangf  Thw.         .  .     379 

w^madensis,  Bedd.  .     378 

Cassia,  Linn.  .        .  .    271 

alata,  Linn,  .        .  .     271 

anriculata,  Linn.   .  .     273 

bicapsularis,  Linn,  .     271 

Fistula,  Linn.        .  .     271 

/or»da,  Vahl.        .  .     274 

glaaca,  Lam.          .  .271 

laevigata,  Willd,    .  .271 

marginata,  Roxb,  .  .     273 

montana,  Ueyne     .  .     274 

nodosa,  Ham.        .  .     273 

occidentalis,  Linn.  .     271 

renigera,  Wall,      .  .271 

Roxburffhii,  DC     .  .273 

siamea,  Lamk,       .  .    274 

Sophera,  Linn,      .  .271 

timoriensis,  DC     .  .     274 

tomentosa,  Linn,  .  .    271 

Tora,  Linn,   ,        ,  .271 

Cassiope,  D.  Don    .  .431 

fastigiata,  D.  Don .  .    431 

Caftanea  argentea,  Bl.  .     681 


»» 


♦» 


1> 


»> 


divemifoHa^  Kurz  681 

indicoj  Roxb.     .  682 

inermis,  Ldl.       .  682 

javanica.  Bl.       .  681 

lancetefolia,  Knrz  681 

rAam7ii/b/ia,Knrz  682 

„       Roxburphii,  Ldl.  682 

tribuloidety  Kurz  683 

l>«ca,  Gaertn.    .  667 

vulgaris,  Lam.    .  667 

Castanopsis,  Sjpach         .  681 

argentea,  -4.  DC   .        .  681 

argyrophylla,  Kurz        .  682 

armata,  Spach       .        .  682 

castanicarpa,  Spach       .  682 

Clarkei,  King         .        .  682 

diversifolia,  /Tin^  .         .  681 

Hystrix,  A.  DC    .        .  682 
indica,  .1.  DC       .        .682 

javanica.  A,  DC.  .        .  681 

rhamnifolia,  A.  DC       .  682 
rufescenSf  Hook.  f.  and 

Th 682 

sumatrana,  A,  DC.     .  682 

tribuloides,  .1.  DC         .  683 
Castanospennum  australe, 

A.  Cunn.    .        ,         .266 

Castilloa  elastica,  Cerv.     .  626 

Casuarina,  Forst.   .        .  665 

equisetifolia,  Forst.        .  665 

leptoclada,  AHq.    .        .  665 

muricata,  Roxb.     .         .  665 

paludosa,  Sieb.       .        .  665 

quadrivalvis,  Labill,      .  605 

stricta,  Ait,  .     665, 667 

8ubero8a,0«o  et  Dietr.  665,  666 

CASUARINACEiE  .        .  GG5 

Cath  a  rtoca  rpus      Fistula , 

Pers 271 

Caidotretus  scandens,  L,     ,  285 

Ceanothus  asiaticus,  Roxb.  188 

Cedrela,  Linn.        .        .  157 

australis,  /'.  mn  Muell. .  157 

glabra,  Cag.  DC    .        .  157 

hirsuta,  King         .        .  157 

microcarpa,  C  DC        .  169 
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Cedrela — contd» 

multijuga,  Kurz    .  .160 

odorata,  Linn,       .  .157 

serrata,  Royle         .  .160 

Toona,  Roxb.         .  .157 

Cedrus,  Loud. .  .     710 

DeodarOf  Loudon  .  .710 

Libani,  Barrel       .  .710 

CELASTRINEiE      .  .     169 

Celastrus,  Linn.     .  .     175 

acuminata^  Wall.  .  .176 
emarginata,  Willd.  177 

monosperma,  Roxb.  175 

montana^  Roxb.     .  .177 

nutansy  Roxb.        .  .     176 

oxyphylla,  Wall.  .  .     176 

pamculata,  Willd.  ,    175 

robnsta,  Roxb,        ,  ,     177 

Rothiana,  W,  and  A,  ,     175 

rufa.  Wall,    ,        .  .176 

senegalensis,  Lam.  .    Ill 

spinosa,  Royle        .  .176 

stylosa.  Wall.        .  .     176 

verticillata,  Roxb.  .      43 

Celtis,  Linn.   .        .  629 

australis,  Linn.      ,  .     629 
caucasica,  Willd.  .  629 

cinnamomea,  LdL  629 

dysodoxylon,  Thw.  .     629 

eriocarpa^  Dene.    .  .     629 

Hamilton  it  J  Planch.  .     630 

mollis,  WaU. .        .  .630 

orientaliSf  Linn.     .  .     630 

Roxburghii,  Planch.  .     630 

serotina,  Planch.    .  .     630 

tetrandra,  Roxb.    .  .    630 

tomentosa,  Roxb.   .  .     630 

trinervia,  Roxb.     .  .     630 

Wightii,  Planch.  .  .    630 

Cepha£lis  Ipecacuanha,  i^icA.  399 

Cepiialantiius,  Linn.  .    401 
naucleoides,  i>C    .     401,403 

Cephalocroton        indicum, 

Bedd.  .        .  .617 

Cepiialostachyum,  Munro  754 

capitatum,  Munro.  .    754 

flavescens,  Kurz    .  .    755 

Fuchsianum,  Gamble  .     754 

Griffithii,  Kurz      .  .     753 

latifolium,  Munro  .  .     754 

pallidum,  Munro  .  .     754 

per^racile.  Munro.  .    754 
schtzostamyoidesy  Kurz  .     748 

virgatum,  Kurz     .  .    755 

Cepiiaix>taxus,  Sieb.  and 

Zucc 700 

Griffithii,  Hook.  f.  .    700 

Mannii,  Hook.f.   .  .     700 

Ceratonia,  Linn.    .  .    277 

Siliqua,  Linn,        .  .    211 

Ceratostemma       vaccinia- 

ceum,  Roxb.        .  .     429 

Cerbera,  Linn.        .  .    482 

fruiicosa,  Roxb.     .  .     482 

Odollam,  Gaertn.  .  .    482 

Cercocoma  WcUlichii,  Miq.    489 

Ceriops,  Am.  .        .  .    333 

CandoUeana,  Amott  ,    333 

Roxburghiana,  Amott  .    334 

CHiBTOCARPUS,  Thwaites .    623 

castanocarpns,  Thw,  ,    623 

coriaceus,  Thw,      ,  .    623 

pubescens,  Hook.f.  .    623 
pungens         .        .        .    ^^ 
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Chailletia,  DC      .        .162 

Stlonloides,  Hook.f.      .     162 
elferiana,  Kurz  .  162 

longipetala,  Turez.  162 

macropetala,  Kurz .         .162 
sumatrana,  Miq.    .  162 

CHAILLETIACEiE .        .     162 
Chamaibuxus  arillata, 

Hassk.       ...      44 

Chanuerops  excelsa,  77i  un  b.   732 

„  khasyana,  GrifF.  734 

„  Martiana,  Wall.  734 

Ritchieana,GTiiS.  738 


»> 


\ 


Champereia,  Griff. 

588 

Griffithiana,  Planch. 

588 

Chasalia,  Comms.  . 

424 

curvidora,  Thic.     . 

424 

Chaulmoogra         odorata, 

Roxb. 

41 

Charannesia  esculenta,  DC 

488 

CHENOPODIACF.^.       . 

551 

Chickrassia,  Adr.  Juss. . 

156 

tabnlaris,  Adr.  Juss, 

156 

velutina,  Roemer   . 

156 

Chilocarpus,  Blnme 

479 

atro-viridis,  Bl.     , 

479 

malabaricus,  Bedd. 

479 

Chionanthus  dichotomus, 

Roxb. 

473 

„           intermedins. 

Bedd. 

473 

„           macrophyllm, 

Knrz 

473 

„           malabaricus, 

WaU. 

473 

,,           minutifiorus, 

Kurz 

478 

,,           montanus. 

Kurz 

473 

„           palembanicus. 

Kurz 

472 

CinsociiETON,  Blume 

148 

costatus,  Hiern 

149 

dysoxylifolius,  Hiern    . 

148 

grandiflorus,  Hiern 

148 

paniculatns,  Hient 

148 

Chloroxtlon,  DC  . 

160 

Swietenia,  DC 

160 

Chonemorpha,  G.  Don  . 

488 

Griffithii,  Hook.f. 

488 

macrophylla^  G.  Don    . 

488 

Chorizandra  pinnata.  Wt. 

601 

CnRYsopHYLLUM,  Lmn.  . 

448 

acuminatum,  Roxb. 

443 

Cainito,  Linn. 

443 

Roxburghii,  G.  Don.     . 

443 

Cicca  albizzioides,  Kurz    . 

599 

„     disticha,  Kurz 

600 

„     Emblica,  Kurz 

599 

„     Leucopyrus,  Kurz     . 

603 

„     macrocarpa,  Kurz    . 

599 

„     microcarpa,  Kurz    . 
„     obovata,  Kurz  . 

598 

603 

„     reticulata,  Kurz 

598 

Cinchona,  Linn. 

405 

Calisaya,  Weddell . 

406 

excelsa,  Roxb. 

406 

officinalis,  Linn.    . 

406 

succirubra,  Paron  . 

406 

thyrsijiora,  Roxb. . 

407 

CiNNAMOMUM,  Blume 

560 

Camphora,     Nee*     awd 

EWm.        .          .     \««i^\3RA: 

C«»ek\«k.t  Bl.     . 

.     \«!i 
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ClXXAMOMUM — conUl, 
caudatum,  Nees     . 
cecicodaphne,  MeUgn.    . 
citriodorum,  Thtr. . 
f^landuliferiim,  Meittn,  . 
j^racile,  Uool\f,    . 
impressinen'iam,  Meitgn, 
iners,  lieinw. 
inunctum,  Mei»gn,, 
litseflefolium,  Thir, 
macrocarpum,  Hook,/, , 
multifloniin,  Wight 
nitidum,  Bl,  . 
obtasifolium,  Neet 
ovalifolinm,  Wt.    . 
I'arthenoxylon,  Mei$»n, 
pauciflorum,  Neeg  , 
Fenrottetii,  Mei^n, 
galpharatam,  Nees 
Tamala,  Nee* 
tavoyannm,  Meissn, 
vimineimi,  Nees     . 
Wij?htii,  Meissn,    , 
zeylanicimi,  Breyn 

CiPADESSA,  Bl. 

haccifera,  Miq.       . 

fruticosa,  BL         . 
CissAMPELos,  Liim. . 

concolpulaceaf  Koxb. 

glabra,  Roxb. 

hermandifolia,  Willd.    . 

Pareira,  Linn, 
CiTKUs,  Linn.   . 

Anrantium,  Linn, . 

decumana,  Linn.   . 

Hystrix,  DC, 

iaponica,  Thunh,   , 

limnnium^  Kiss. 

niedica,  Linn, 

Nohilitt,  Lour. 

vulgaris  J  Kiss. 
Claoxylon,  A.  Juss. 

indicuni,  Jfanjtl;     , 

khaftianuni)  Hook,f, 

olif^andnirh,  ^fne^^,  Arg, 
Clausena,  Bnrra.     . 

excavata,  Bnnn,    , 

indica,  Olir,  . 

pentaphylla,  DC   , 

nam  pi,  Blanco 

Willdenovii,  W,  and  A, 
Cleidion,  Blume     . 

javanicum,  Blume, 

nitiduni,  Thtc, 
Cleistaxtiius,  Hook.  f.  . 

chartaceus,  Jfuell,  Arg, 

collinuR,  Benth, 

Helferi,  Hook,/,    , 

lancifolius,  JLwk,  f, 

malabaricus,  Muell.  Arg, 

myrianthus,  Knrz , 

oblong ifoHu*,  Brandis    . 

patulus,  Muell.  Arg, 

stenophylliis,  Kurz 
Clematis,  Linn. 

barbellata,  Edgw, . 

Buchananiana,  DC 

Gonriana,  Roxb,    , 

^rata.  Wall,  . 

jH'ewiapflora,  DC    , 

montana,  Ham, 
nutans,  liogle 
orientalis,  Linn,    . 
HfniiacifoJia,  Wall. 
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560 

563 

560 

560 

560 

.561 

.562 

563 

560 

.560 

560 

560 

561 

560 

560 

562 

560 

560 

560 

560 

560 

560 

562 

146 

146 

146 

26 

26 

26 

26 

26 

129 

ISO 

130 

ISO 

130 

130 

130 

130 

130 

617 

617 

617 

617 

126 

126 

126 

126 

127 

127 

620 

620 

620 

597 

697 

597 

597 

597 

597 

598 

597 

598 

597 

2 

3 

3 

2 

3 

2 

2 

2 

2 

2 


2, 

2, 

2, 
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Clematis — contd, 

triloba,  Uetptie        .         .  2 

Vitalba,  Luxn,       ,        .  2 

Wi^htiana,  Wall, ,        ,  2 

Clerodexdrox,  Linn.     .  543 

bracteatnm,  Wall,          .  543 

Colebrookianum,  Walp,  .543 

fra^irnins,  Vent,       ,        ,  543 

inenne,  Gaertn,     ,         .  .543 

infortunatnm,  Gaertn,  .  .543 

nutans,  Wall,        ,        ,  543 

J  *h  lorn  id  if,  Trimen         .  543 

phlomoides,  Linn,/,      .  543 

serratum,  Spreng, ,        ,  543 

Siphonanthus,  ^r,         ,  543 

squamatum,  Vahl .        .  543 

venosum.  Wall,     .        .  543 

Cleyera,  DC  .        .        .63 
grandiflora,  Hook,/,  and 

Til 63 

ochnacea,  DC        ,        .63 

Clinogyne         dichotoma, 

>>ali»b,        ,        ,        .723 

Cluytia  collina,  Roxb.       .  597 

„       oblongifolia,  Roxb.  597 

„       patutoj  Roxb.       .  598 

,,       gemperfiorens,  Roxb.  615 

CxESMOXE,  Blame    .        .  624 

javanica,  Blume     ,        ,  624 

CxESTis,  Joss.  .        .        .  226 

monadelpha,  Roxb.        .  225 

platantha,  Griff.     .         .  226 

potatorum,  Watt,  ,        ,  226 

ramiiiora,  Ciriff'     •        •  226 

COCCOCERAS,  MlQ.    .  .618 

plicatum,  Jfuelt,  Arg,    ,  618 

CoccuLus,  DC  ...  25 

glaucenceng,  Bl.       ,         ,  25 
laurifolias,  DC      ,        .25 

L«eba,  DC    ,        ,        •  26 

macrocarpus,  W,  and  A,  25 

mollis.  Wall,          ,        .  25 

villosus,  DC ,        ,        .  25 

CocHi^spERMUM,  Kunth.  37 

Gossypium,  DC     ,        ,  37 

Cocos,  Linn.     .        .        .  739 

nucifera,  Linn,      ,         .  739 

Codiofum       andamanicum, 

Kurz     .        .  616 
„           umbellatum, 

Muell.  Arg. .  616 

CcELODEPAS,  Hassk.         .  617 

calycinnm,  Bedd,  ,        .  617 

C<Ei^Discu8,  Baill.  .        .618 

glabriusculus,  Kurz       .  618 

CoFFEA,  Linn. .         .         .  422 

arabica,  Linn,        ,         .  422 

bengalensis,  Iloxb.         .  422 

fragrans,  Wall,      ,        .  422 

.Tenkinsii,  Hook,/,         .  422 

khasiana,  Hook,/.         .  422 

liberica,  Hiern       .         .  422 

tetrandra,  Roxb.    .         .  423 

travancorensis,  W.and  A,  422 

Wightiaua,  W,  and  A,  ,  422 

Coix  Lacr>nna-Jobi,  Linn,  742 

Cola  acuminata,  Schottand 

Endl,          ...  93 

COLEBROOKIA,  Sm.  .          .  .547 

oppositifolia,  Sm,  ,        .  547 

temifolia,  Roxb,    ,        ,  547 

CoixiUHOUXiA,  Wall.       .  548 

coccmea.  Wall.      .        .  64S 

e\e^\i%)  Wall.       .       .  ^>^ 


PAGE 

CoixjuHouxiA — contd, 

temiiiora,  Hook,/, 

vestita,  Wall, 
CoLUURiXA,  Rich.    . 

asiatica,  Brongn,  , 

pubescens,  Kurz    , 

travancorica,  Bedd, 
Columbia,  Pers. 

floribunda.  Wall,  , 

merguen«is,  Planch, 
CoLUTEA,  Linn. 

arborettceng,  Linn.  . 

nepalensis,  Sima    . 
Cttlrillea  racemoga,  Bojer 
COMBRETACE^    . 

COMBRETUM,  LilUl.    . 

acuminatum,  Roxb, 

apetalum,  Wall,    • 

cogtatum,  Roxb.     . 

decandrum,  Roxb, . 

extensum,  Roxb,    . 

flagrocarpnm,  Herb,  Cole,  348 

nanum.  Ham,         • 

o\'alifolium,  RojA, 

Wallichii,  DC 
COMPOSITiE  . 
CoxGEA,  Roxb. 

tomentosa,  Roxb,  . 

velutina,  Wight     • 

vestita,  Grijg^, 

A-illosa,  Wt.   . 
CONIFERiE     . 
CONNARACEiE      . 
CoNXARUs,  Linn. 

Championii,  T^ar. . 

gibbosus,  Wall,     . 

monocarpus,  Linn, 

nicobaricus.  King  . 

paniculatus,  Roxb, 

penfandrug^  Roxb. 

Ritchiei,  Hook,/,  , 

Wightii,  Hook,  f,  , 
Conocarpug  acnmtniita, 
Roxb. 
,,  lat [folia,  Roxb 

CoxocEPHALUs.  Blomc 

suaveolens,  Bl, 
CONVOLVULACEiE 
Convolvulus       candicans 

Roxb.  ,        , 

Contfza  balgami/era,  DC 
CooX'ia  punctata.  Sonn. 

CORALLOBOTRYS,  Uook.  f, 

acuminata.  Hook,/, 
Corchorus  capsuLaris,  Lin 
CoRDiA,  Linn.  . 

abyssinica,  R.  Br, 

anguf^i/olia.  Roxb. 

campanulata,  Roxb. 

fragrantissima,  Kurz 

fulvosa,  Wight 

icrandis,  Rox^. 

Tati/olia.  Roxb. 

Macleodii,  Hook,  /,  and 
Tit.     , 

monoica,  Roxb. 

Myxa,  Linn. 

obliqua,  Willd, 

oblongifolia,  Thw, 

octandra,  A.  DC    . 

Perrottetii,  Wight, 

pol^ama,  Roxb.    , 
■      Rothii,  R6m.  and  Sck. 
\      vtrnaXn^  ^Q"SLb. 
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CoKDiA — contd, 
speciosa,  WUld,     .        • 
Hubcordata,  Land-, 
tectonifolia,  Wall, 
vestita,  Hook,/,  and  Th, 
Wallichii,  G,Don, 

CoRDYLiNE,  Commers.     . 
terminaliS)  Kunlh  . 

CoKiARiA,  Linn, 
myrtifolia,  Linn,  , 
nepalensis,  WalL  , 
sarmentosa,  For»t, 

CORIARIEiE   . 

CORNACEiE    . 

CouNus,  Linn.  . 
capitata,  Wcdl, 
macrophylla,  Wall, 
oblonga,  Wall, 
sanguinea,  Linn,   , 

CoRYLOPSis,     Sieb.     and 

i^UCC.  .... 

himalayana,  Griff, 
CoRYLus,  Toumef.   . 

Avellana,  Linn,     , 

Colarna,  Linn, 

ferox,  Wall,  . 
CoRYPHA,  Linn. 

elata,  Roxh,  . 

Gebangay  Kurz 

macropoda,  Kurz  . 

Talliera,  Iloxh, 

umbracnlifera,  Linn, 
CosciNiUM,  Colebr.  . 

fenestratum,  Colebr. 
CoTOXEASTER,  Linn. 

acuminata,  Lindl, , 

bacillaris,  Wall,    . 

buxifolia,  Wall.    . 

frigida,  Wall, 

microphylla,  Wall. 

nummalaria,  Fisch.  and 
Mey.  .... 

rosea,  Edgeic, 

rotondifoiia,  Wall, 
CoTYLKLOBiUM,  Picrrc     . 

scabriusculum,  Brand  is 
Crat^gus,  Linn. 

Clarkei,  Hook,/,    . 

crennlata,  Roxh.     . 

Oxyacantha,  Linn, 

Pt/racantha,  Persoon     . 

Wattiana,    Henul.    and 

J-jtii^C*  •  •  •  • 

Ckat^va,  Linn. 

hygropfaila,  Kurz  , 

lophosperma,  Kurz 

^  urea  la,  Ham. 

reli^osa,  Forst, 

Iloxburffkii,  Br. 
Cratoxylon,  B1.     . 

arborescens,  Bl.     , 

formosum,     Btk,      and 
Uook,f, 

ncriifolium,  Kurz  , 

polyanthum,  Korth, 

pruniJlorum,Kniz, 

prunifoliom,  Dyer 
Crotalabia,  Linn.  . 

barbata,  Grah, 

Hiirhia,  Ham, 

formosa,  Grah, 

f  ulva,  Roxh,  . 

jimcea,  Linn, 

obtecta,  Grah,       .        • 


PAGK 

500 
500 
500 
502 
500 
725 
725 
224 
224 
224 
224 
224 
388 
390 
391 
390 
390 
390 

831 
331 
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684 
684 
684 
732 
732 
732 
732 
732 
732 
24 
24 
326 
326 
326 
326 
326 
327 

327 
327 
326 
84 
84 
325 
325 
325 
325 
325 

325 
32 
32 
32 
32 
32 
32 
48 
48 

48 

49 

48 

48 

48 
230 
230 
230 
230 
230 
230 
280  i 


Crotaijiria — contd, 

semperflorenB,  Vent, 

tetragona,  Roxb,    . 

Wightiana,  Grah, . 
Croton,  Linn. . 

argyratufi,  Bl, 

aromaticas,  Linn, , 

caadatas,  Geigel     . 

drupa^eutf  Roxb.  . 

flocculosus,  Kurz  , 

Gibsonianus,  Nimmo 

Jonfra,  Roxb, 

KlotzBchianus,  Wight 

Isevifolins,  Blume  . 

malabaricuB,  Bedd, 

oblongifolius,  Roxb. 

polyandrus,  Roxb. 

reticulatus,  Heyne, 

robastus,  Kurz 

Bcabiosus,  Bedd,    . 

Bublyratus,  Kurz   , 

Tiglium,  Linn,      . 

Wallichii,  Muell.  Arg, 
Cruddasia  insignis,  Prain 
Crudia,  Schreb.       • 

zeylanica,  Benth,  • 
Crypteronia,  Blame 

glabra,  Bl,    , 

panicalata,  Bl. 

pubescens,  Bl, 
Cryptocarya,  Brown 

amygdalina,  Nees  . 

andamanica,  Ho6k,f, 

Andersoni,  King    , 

Cfesia,  Bl, 

Ferrarsi,  Kii^ 
ferrea,  Kurz  . 

Griffithiana,  Wipht 

Kurzii,  Hoolc,/,    , 

membranacea,  Thw. 

Stocksii,  Meiinm.    . 

'NVightiana,  Thw.  . 
Cryptolepis,  R.  Br, 

Buchanani,   Roem,    and 
Sch,   ,        ,        , 
Cryptobieria,  Don . 

japonica,  Don 
Cryptosteoia,  Br. . 

grandiflora,  R,  Br, 
CuDRANiA,  Tr^cul    . 

amboinensigy  Kurz . 

fmticosa,  Wt, 

javanensis,  Tr^ul 

pubescens,  Tr€cul , 
Cudranug  Rumphii,  Thw. 
Cullenia,  Wight    . 

excelsa,  Wight 
Cunninghamia  sinensis,  R 

Br.     , 
CuPANiA,  Plum. 

adenophyUa^  Plch, 

fuscidula,  Kurz 

glabrata,  Kurz 

Griffithiana,  Kurz . 

Helferi,  Hiem 

Jackiana,  Hiem    . 

Lessertiana,  Camb. 

pentapetala,  W,  and  A, 

sumatnuia,  J^fiq.    , 
Cupressus,  Unn.     . 

cashmiriana  . 

fonebriB,  £nd/. 

giauca,  Lamk. 

Lawsoxuana,  A.  Murray 


PAOK 

230 
230 
230 
613 
614 
614 
615 
615 
613 
613 
613 
614 
613 
613 
614 
624 
613 
613 
614 
613 
614 
613 
229 
277 
277 
370 
370 
370 
370 
558 
558 
558 
558 
558 
558 
558 
558 
558 
558 
558 
558 
490 

490 
700 
700 
490 
490 
651 
651 
651 
651 
651 
651 
92 
92 

703 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
695 
697 
697 
^% 
^^ 


Cupressus — contd, 

macrocarpa,  Hartw. 

Bempervirens,  Linn. 

tomlosa,  Don 
CUPULIFERiE 
CuBcuta  reilexa,  Roxb, 
Cyatuea,  Smith 

Brunoniana,  Clarke  and 
Baker 

decipiens,     Clarke    and 
Baker 

Hookeri,  Thw. 

sinuata,  Hook,  and  Grev. 

Bpinulosa,  Wall.    . 
Cyatiiocalyx,  Champion 

martabanicus,  Hook,  f, 
and  Th. 

zeylanicus,  Champ. 
CYCADACEyE 
Cycas,  Linn.     . 

Beddomei,  Dyer     . 

circinalis,  Linn,     , 

circinaligj  Roxb.    . 

pectinata,  Griff.    . 

revoluta,  Bedd. 

revoluta,  T^unb.    , 

Rumphii,  Jftq, 

siamensis,  Aug. 

sphierica,  Roxb.     . 
Cyclea,  Arnott 

Bnrmanni,  Jliers  . 

peltata,  Btook.f.  and  Th, 
Cycix)stemon,  Blume 

assamicus.  Hook,/. 

confertiflorus,  Hook.f. . 

eglandulosus,  Kurz 

Griffithii,  Hook./, 

indicus,  Muell.  Arg, 

lancifolius,  Hook,/, 

macrophyllus,  Bl, 

malabaricus,  Bedd. 

Bubsessilis,  Kurz    . 
Cydonia,  Toum. 

vulgaris,  Perg, 
Cylista,  Ait.   . 

Bcariosa,  Ait, 
Cynodon  dactylon,  Perg,  , 
Cynomktra,  Linn.  . 

Beddomei,  Prain  , 

cauliflora,  Linn,    , 

polyandra,  Roxb,   . 

ramiflora,  Linn,     , 

travancorica,  Bedd, 
Cytisug  Cajan^  Roxb. 

Laburnum,  Linn.  . 
scoparius.  Link,    . 


» 


)> 


\ 


Dacrydium.  Soland. 

elatum,  H  all. 
D.SDALACANTIIU8,  T.  And. 

macrophyllus,  T.  And. . 

montanus,  T.  And. 

nervosus,  T.  And. . 

pnrpurascens,  T.  And,  . 

Bplendens,  T,  And, 
D^MONOitops,  Blume 

Jenkinsianus,  Mart, 

Kurzianus,  Hook,/, 

Manii,  Becc,  , 
Dalberoia,  Linn,  f . 

assamica,  Benth.   , 

bttn!\«aQ\<cab«  ProXw. 
cvi^  Graiv.   . 
CKam]piu>uv\,Tti:« « 


PAQX 

696 
697 
696 
667 
505 
759 

759 

759 
769 
759 
769 
15 

16 
16 
721 
721 
722 
721 
721 
721 
722 
721 
721 
721 
721 
27 
27 
27 
606 
607 
606 
606 
606 
606 
606 
607 
606 
606 
320 
320 
246 
246 
742 
275 
276 
275 
275 
275 
275 
246 
228 
228 

702 
702 
518 
518 
518 
518 
518 
518 
737 
737 
787 
737 
246 
25a 
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PAGE 

247 
247 
252 
258 
262 
247 
253 
247 
252 
253 
265 
247 
263 
255 
253 
250 

247 

247 
256 
256 
256 
252 
253 
254 
256 
253 
247 
255 
253 
256 
252 
247 
263 
247 
256 
256 
255 
247 
247 
247 
253 
256 
247 
254 
253 
264 
264 
423 
423 
577 
577 
577 
577 
577 

mucrouata,  Koyle  .  .  577 
oleoidcs,  iichteh,  .  .  577 
papj/racea^  Wall.  .  .  677 
pendula,  iSm,  .         .     577 

Daph  n  idi  um  hi  fa  rin  m ,  Nees  574 
caudatum,  Nees;  574 
pnlcherrimum, 
Nees  .        .    674 
Doph  n  iphyllopgis  capitafa^ 

Kurz  ....     302 

Paphnipiiylm:m,  Bluiiic     609 

jjjlauccsccnH,  Bl,     ,        .     60!) 

himalayensc,  Jfnell,  Art/,   60J) 

iiiajup,  Muelt.  Arg,         .    609 

JioxhHrghi\,\\B^\\, ,         .     609 

DatiHca  cannabina,  L\nn. .    381 

DATISCEJ-:     ...     381 

Datura  arborea,  L.    .        .    507 


X>A  LBERGI  A-— COM<c/. 

Collettii,  Prain,    . 
confertillora,  Bth, . 
oongesta,  Grah,     . 
cultoita,  Grah, 
foliacea,  Gamble   . 
foliacea,  Wall, 
jfrondosa,  Roxb.     . 
Gardneriana,  Bent  ft. 
fflauca,  Wall. 

flomeriflora,  Kurz 
iFcina,  Benth, 

Kingiana,  Prain   . 

Kroweey  Roxb. 

kurzii,  Prain 

lanceolaria,  Linn, . 

latifolia,  lioxb, 

Melanoxylon,   Guill*   el 
Perr 

MUletti,  Bth, 

monosperma,  Dalz. 

niarescenfy  Kurz    . 

Ouveri,  Gamble     , 

ovata,  Grah, , 

paniculata,  Kurz   . 

panicnlata,  Roxb,  , 

parviflora,  Roxb,    . 

rrazeri,  Prain, 

Pseado-sissoo,  Miq, 

purpurea^  Kurz 

purpurea,  Wall,    . 

reniformis,  Roxb,  . 

rimosa,  Roxb, 

rubiginosa,  Roxb,  . 

scandens,  Roxb. 

Si8800,  Roxb, 

spinosa,  Roxb, 

gtenocarpa,  Kurz    . 

Btipulacea,  Roxb.   . 

Stocksiiy  Benth. 

sympathetica,  Neinmo  . 

tamarindifolia,  Roxb,     . 

Thorn Boni,  Bth, 

torta,  Grah.  , 

velutina,  Bth, 

volubilis,  Roxb, 

Wattii,  Clarke 
Daliiousiea,  Grah. 

bracteata,  Grah,    , 
Damnacanthus,  Gaertn. 

indicus,  Gaertn./, 
Daphne,  Limi. 

camiabina,  Wall.   . 

involucrata,  Wall. 

Laureola,  Linn, 

Mezereum,  Linn,  . 


?» 
»» 


PAoa 

Datura  sanguinea,  R,  et  P,  507 

Debregeasia,  Gaud.       .  659 

bicolor,  Wedd.       .        .  660 

ceylanica.  Hook,/.        ,  659 

dentata,  nook,/,  ,        ,  659 

hypoleuca,  Wedd, .        .  660 

lonffifolia,  Wedd.  .        .  660 

velutiua,  Gaud,      .        ,  660 

WaUichiana,  Wedd,       .  660 

Decaisnea,  Hook.  f.  and 

Th 27 

Fargesii,  Franchet         ,  27 

insignia.  Hook,/,  and  Th,  27 

Decaspermum,  Forst.      .  856 

paniculatum,  Kurz         .  366 

Deerinoia,  Br.       .        .  550 

.  celosioides,  Br,      ,        .  550 

Dehaasia,  Blume    .        .  560 

cuneata,  Bl,  .        .        .  560 

clongata,  Bl.          ,        ,  560 

Kurzii,  King ,        .        .  560 

Delima,  Linn. ...  3 

sarmentosa,  Linn, ,        ,  3 

Dendrocalamus,  Nees   .  750 

Brandisii,  Kurz     .        .  758 

calostachyus,  Kurz        .  752 

Collettianus,  Gamble     .  758 

criticuti,  Kurz         .        .  747 

fiagellifer,  Munro  .        .  758 

giganteus,  Munro  ,        ,  762 

Griffithianusy  Kurz        .  748 

Hamiltonii,    Nees    and 

Am 762 

Hookeri,  Munro    ,        ,  762 

latiflorus,  Munro  ,        ,  752 

longifimbriatus.  Gamble  753 

longispathus,  Kurz        ,  752 

membranaceus,  Munro  ,  751 

Parishii,  Munro     ,        .  752 

^mtcllaris,  Gamble,        ,  752 

sikkimensis,  Gamble      ,  751 


strictus,  Nees 


japonicum.  Seem, 


751 


Dendropanax,  Dene,  and 

Phinch.      .        .        .886 


Listeri,  King 
Derris,  Loureiro 

cuneifolia,  Bth, 

dalbcrgioidcs,  Baker 

latifolia,  Prain 

microptera,  Bth,    , 

microptera,  Gamble 

robusta,  Bth, 

Bcandens,  Bth, 

Binuata,  Thw, 

uliginosa,  Bth, 
Dksmodium,  Desv.  . 

Cephalotes,  Wall,  . 

confertum,  DC 

gj-rans,  DC  , 

gjToides,  DC, 

pulchellum,  Benth, 

tilisefolium,  G.  Don 

umbellatum,  DC  , 
Dkutzia,  Thunb.     . 

corj'mbosa,  Brown 

uiacrantha.  Hook  f,  and 
Th.     ,        ,      \        ,    828 

staminea,  Brown    ,        ,    829 
DiALiUM,  Linn.        .        .     275 

coromandelianum,  jtfou/f.    276 

ovoideum,  Thw,    ,        ,    275 
Dk'ELLostyles,  Bth.       .      87 

axillaris,  Bth,        .        .      87 
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268 
263 
268 
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282 
268 
268 
263 
268 
288 
238 
239 
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238 
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jujubifolia,  JBik,    . 

DiCHILANTHK,  Thw. 

zeylanica,  7%w, 
D1CHOP8I8,  Thw. 

elliptica,  Benth,     . 

grandis,  Benth, 

Gutta,  Benth, 

polyantha,  Benth, . 
DiCHROA,  Lour. 

febrifuga,  Lour,  . 
D1CHRO8TACHT8,  DC 

cinerea,  IT.  and  A, 
DlDYMOSPBRJCA,      If  aid/. 
and  Dmde , 

gracilis,  Uook,^,  , 

nana,  WenH,  and  Dr. 
DiLLENXA,  Linn. 

augusta,  Roxb. 

aurea,  Smith  , 

bracteata,  H'^JU    . 

indica,  Zriiifi. 

par>'ifloTa,  Grljf,    . 

pentagyna,  Roadb.  . 

pilosa,  Kurz  . 

pilosa,  Roxb  • 

pulcherrima,  Kurx 

retusa,  T^unb, 

Bcabrella,  Raxb,     . 

speciosQy  Thunb.  . 
DILLENIACEiE  . 
DiMORPHOcALTz,  Tlnr. 

glabellas,  Thw. 

LAwianua,  Hook,/, 
DiNocHLOA,  Btlae    . 

andamanieOf  Kuib 

M'ClellaDdil,  Kmrx 

Tjankorreh,  BStt 

javanica,  Bth, 

reflexa,  Hook.^, 
DiosPYROS,  Linn. 

acuta,  Thw,  . 

affinis,  Thw,  , 

assimilis,  Bedd, 

attenuate,  Tilar. 

Brandisiaoa,  Kmrz 

burmanica,  Kmrz 

caljfcina,  Bedd. 

canarica.  Bedd. 
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CandoUeana,  W^kt  440, 4^ 

Chloroxylon,  Jfoib.  .  45" 

cordi/olia,  Roxb.  .  .  451 

crumenata,  Tktr,    .  .  4iSi 

dasyphylla,  A'tirs  .  .  45t 

densiiloia.  Ha//.    .  .  46 

discolor,  WiUd,      .  .  4& 

A'6ewa*fer,  Willd.  .  .  4J< 

Ebenum,  Koeni^    .  .  45c 

ehretioides,  Wail, .  .  457 

Kmbryopteris,  /Vr#.  .  455 

exscufpta^  Bedd.     .  .  4^ 

fla\ncan8,  Hiem     .  .  4^ 

foliolosa,  Wali,      .  .  m 

Gardneri,  Thw,      .  .  40t 

glutinosa,  Roxh,    .  .  4m 

hirsuta,  Linn,/,    .  .  4At 

humilis,  BonrdiUon  .  4> 

inngnis,  7%w,        .  .  41)1 

Kakij  Linn,/,       .  .  4^ 

Kuizii,  Hiem         .  .  4.> 

lancecf olia,  Boach,  .  ^ 

Lotus,  Unn,           .  .  4^ 

martabanica,  ClaHbe  ,  451 

Melanoxylon,  Aoceft.  .  4€l 
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micmphyll*,  BrdJ. 
montuia,  Raib,     , 


„.    JM,  Wail.     . 
niluirica,  Btdd.    . 
..IriFolim,  Wall.      . 
nncarpft,  Tkr. 
flppoatuOlia,  71  w. 
nr&lifolu,  ll'uAt   . 
]'«ckm»iiiu,  Clarl-r 
pttdiculata,  DaU    , 
pilMQlK,  Wall. 
pruricEU,  DaU. 
iifirliocarpK,  .Ifi j. 

raetmoia,  Roxb.     . 

nmiflon,  Roib.    ■ 

gtricU,  lioxh. 
i"AymXlq^  Rnrh.     , 


Topoaia,  Ham. 
Tupru,  Ham, 
imduUt^  Wall.     . 

Wighluma,  Bedd. '. 

DiFi^KCHB,  Hook.  f.  > 

Th.     .        .        . 

DlFUMFORA,  DC 

■piocsrpa,  AiIe.  . 
I>*UeU)i,  n».  . 
•lingnUiu,  Karii,  , 

KphMTDCMpa,  Alb. 
Dii'i.YcoaiA,  Blume. 
nilTEROCARPE* 


ItoardUloDi,  Brnmlh 
I'cMrtatm,  GaerlB.    , 
UlawialoMU,  Tlr. 
.,raHdithnu,\ftH. 
(iiiffitbii|  iftq. 


iiuigni*,  Tkir. 
I-'pZ,  Hun.   . 
■ibtDiitoliiu,  Trytifi. 
jiilnaiu,  Roxb. 
Nvbei,  Ham. 

tiibcn^JatiM,  Aiu6. 


.   s,  O'arrtH.  f. 
yfvaxat.  Wall. 
xeyUnicDi,  71  w.   . 

iiKlienm,  AuM.     . 

ITTEI-AHMA,  Ilook.  t. 

Rank,  Hook.  f.  . 
VUKKA,  Jun. 

IlnxbtUKhiii  Planck. 
DiiiKiU,  KunilL    . 

vulsuia,  Han. 

HookeriaiiB,  A;iir. 
indica,  Zlciie. 

Krandiflqn,  Ain  . 
UriSthii,  Hoot.f. 


DODKO  A  DSHU — Cnnfr/. 

puiicDlila,  Haok.f. 
DonoH^SA,  Linn. 
angiutifijia,  Una.  f.     . 
.(.oioi,  Roib.  .         . 

IXn-iciiAHnitOHE,  Fenil. . 

■rcntU,  Uarit 

crispB,  Strm. 

falc^  Sam. 

Ijiwii,  .'WM. 

Rbe«dii,  £mn. 

■tipoUU,  BtHtk.     . 
DooKA,  Thmita 

cordifoIiiL,  7)h-.     . 

diaticitt,  /"iVrrr      . 

tnpeutolu,  Tkir. 

lej'Uuiica,  Tim.      . 
Dorilmia         iiriffthioan, 

Kun. 
Dracaha,  Linn. 

auRiutifnlU,  ltod>. 

euii/iJia,  WUI.      ! 

apicala,  Roxb. 

Irrminalii,  Roil 
Dracoxtohixl-m,  be 

nun^fcnun,  BC,  , 
Drkuka,  E.  Uafer  . 

voluUIia,  Benlh.    . 


Ecu  I  soc  Aums— pnflfd. 


„  Campkora. 

DcABAMCA,  Hun.    . 

aonnentioidea,  Ham. 
DaraDta  Plnmieri,  Linn. 


Btk.   .        .  11! 

dickitoma,  Itnxl>. .  480 

S-andilhra,  Koxb.  4SB 

McmlaM       .         .  486 

■nocrtialyUii.Roxb.  4SH 

lAolarii  .  48S 

KtKllEWORTHIA,  SleiMD.    .  678 

Gudneri,  J/tiini.  .        .  6TB 

iiRHTiA,  lion.        .        .  SOS 


■uprro,  Koxb. 

biuUf  olik,  Soxb.     . 

lovia,  Roxb.  . 

macrophfllA,  Wall. 

abtuiifolu,  llockit. 

oi'ftlifalU,  Wight   , 

pamdIcU,  CfarX-c    . 

retutt,  H'bU. 

(rmMO,  Roxb. 

WallichUoa,    Hooi.   /. 
and  7».      .        .        . 

Wi^ituUM,  Wall. . 
Kifieraia  indica,  Rox1>.    . 
KL£AGNACEiB     . 
ElJeaqiiub,  Uun.     . 

eonftrta,  Roxb. 

hDiteagia,  .If.  Birb. 

Utifolia,  Linn.       . 

pyiifonnii,  Haok.f. 

umbclUta,  Tkmh. 
Elvia  ((niiwenaia,  Lim. 

Er-WOCABPtTB,  Udd 


H'o' 


EBEX.ACEJ,    Wi». 

KCDVHASTHKB.'b.     . 

frnicilialff,  A. 


lilf 


'Lwtv»' Host- 


•rcwpoLj 

nnx,  AM.  . 
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Collettii,  Prain,    . 

.    247 

confextifloTa,  Bth. . 

.    247 

congests,  Grah.     . 

.    252 

cultoata,  Grah, 

.    258 

Joliacea,  Gamble    . 

.    252 

foliacea,  Wall. 

.    247 

J'trmdosOy  Roxb.     . 

.    253 

'Gardnehana,  Benth, 

.    247 

^lauca,  Wall. 

.    252 

i^lomeriflora,  Kurz 
hiicma,  Benth, 

.    253 
.    255 

Kingiana,  Prain   . 

.    247 

Krotrtfj  Koxb. 

.    263 

kuizii,  Prain 

.    255 

lanceolaria,  IJnn, . 

.    253 

latifolia,  Roxb, 

,    250 

Melanoxylon,   GhUL   tt 

Ptrr,  •        •         .         •  247 

HUletti,  AA.                 .  247 

moHorp^rma,  Dalz.  256 

niartfcenf,  Kurz    .  256 

Ouveri,  Gamble     .        .  256 

ovata,  Grah, ,  252 

paniculata,  Kurz   .        .  253 

paniculata,  Roxb,  .  254 

parvifiora,  Roxb,    .  256 

Prazeri,  Pra'tH,      .        .  253 

Psendo-sissoo,  Miq.       .  247 

pwrpurea,  Kurz  255 

purpurea,  Wall,     .  253 

remformis,  Roxb,  .        .  256 

rimosa,  Roxb,        .  252 

rubiginosa,  Roxb,  .        .  247 

geanatns,  Roxb.              .  263 

Sisfioo,  Roxb,                 .  247 

spinosa,  Roxb,  256 

stettocarpa,  Kurz    .         .  255 

Btipulacea,  Roxb,   .        .  265 

Sioclsii,  Renth.              .  247 

BTinpatheticm,  Xeittmo  ,  247 

tamarindifolia,  Roxb,    .  247 
ThoDisoni,  Bth,     ,        .253 

torta.  Grah,  ,                 .  266 

velutina.  Bth,                 .  247 

volubilis,  Roxb,      .         .  254 

Wattii,  Clarl-e       .         .  253 

Dalhousika,  Grah.          .  264 

bract^ata,  Grah.    .        .  264 

Paxnacantiiis,  Gaertu.  423 

indicutiu  GaertH,j\         .  423 

Daphne.  Linn.                  .  ba 

cannabina.  Wall,   .        .  bn 

involucrata.  Wall.  btt 

Laureola.  LtHH,              .  ba   * 

Mezereum,  Linn,  .        .  5«  <    ■ 

mHcroHata.  Royle  .  577  | 

oleoides,  Srhrrb,    .  677  ! 

papyracra.  Wall.   .  677  ■ 

pendula,  ^w.          ,  677  , 

DaphHidiMmbiJ'ariHmjSee*  674  ■ 
ctt«(ia/NM,  Nees^  574 
,.           pHlchfrrimnm, 

Sees  ,        ,  574 

DaphHtphjfllopfif  capitata, 

Kurz  ....  392 

DATHXiriiYi-i.iM,  BluDie  6«.»1> 

jjlanoescen^  Bl,     .        .  6^f9  . 

himalavense.,  Mnrll.  Anj.  6l»l> 

niajuss  ^fMf^l.  ArQ.         .  6il9 

J^ixrbHfyhii.htaU,,        .  6l>y 

IhitiscM  (^onabina,  L«nm.  .  S]^\ 
DATJSiKj:     .        .        .381 

Ikktun  MTboKtk^  L,    .  oOT 
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Datura  sanguinea,  R,  et  P,  507 

Debregeasia,  Gaud.       .  659 

bicolory  Wedd.        .         .  660 

ceylanica.  Hook,/".        .  659 

dentata,  Hook,/,  .        .  659 

hypoleuca,  Wedd. ,        .  660 

lonffifolia,  Wedd.  .        .  660 

velutina,  Gaud,      .        .  660 

Wallichiana,  Wedd,       .  660 

Decaisnea,  Hook.  f.  and 

Th 27 

Fargesii,  Franchei         .  27 

insignis,  Hook,f,  and  Th,  27 

DECASPERSCUMf  FoFst.       .  856 

paniculatum,  Kurz         ,  856 

Deerikgia,  Br.       .        .  650 

.  celosioides,  Br,      .        ,  660 

Deiiaasia,  Blume    .        .  660 
cuneata,  Bl,  ,        .        .660 

elongata,  Bl.          .        .  660 

Kurzii,  King.        .        .  660 

Delima,  Linn. ...  3 

sarmentosa,  Linn. ,        .  3 

Dendrocalamus,  Nees   .  760 

Brandisii,  Kurz     .        .  768 

calostachjms,  Kurz        ,  752 

Collettianus,  Gamble     .  768 

criticu*.  Kurz         .         .  747 

ilageUifer,  Munro  .        .  768 

giganteu8.  Munro  .        .  762 

Grijithianusj  Kurx  .  748 
Uamiltonii,    Sees    and 

Am 762 

llookeri,  Munro  .  .  762 
latiflorus,  Munro  . 

longifimbriatos,  Gamtble  753 

longispathus,  Knrz        ,  752 

membranaceus,  Munro  .  751 

Paxishii,  Munro     .        .  752 

patellaris.  Gamble.        .  752 

sikkimensis,  Gamble      .  761 

Btrictuft,  Xees         .        .  751 

Dendropanax,  Dene,  and 

Planch.      ...  886 

japonicum,  Seem.  .        ,  386 

Listen,  King          .        .  886 

Derris,  Loureiro      .        .  263 

cuneifolia,  Bth,      .        .  268 

dalbexpoides.  Baker     ,  263 

latifolia,  Prain      ,        ,  263 

microptera,  Bth,    ,        ,  263 

microptera.  Gamble       .  232 

robusta.  Bkh,         ,        .  263 

scandens,  Bth,       .        .  263 

if'inuata,  77k  ir.  263 

uliginoea,  Bth.       .        .  263 

Desmodium,  DesT.  .        .  238 

iephalotes,  Wall.  .  .  238 
confeitum.  DC  .  .239 
joran**  DC  ,        .        .288 

joroides,  DC.        .        .  238 

pulchellum,  Benth.        .  239 

tili«iolium,  (;.  D<m  .  239 
umbellatum,  DC  ,        .238 

Dkutzia.  Thunb.     .        .  828 

corymbosa,  Bro9m  329 
nukrrantha.  Hook  f,  and 

Th.     .        .      ' .        .828 

staminea,  Brotrn    .  829  ■ 

DiALJi'M.  Linn.        .        .  275 

coromandelianom,  i^o«tf^.  276  j 
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245 
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453 
459 
460 
454 
459 
463 
460 
456 
462 
Candolleana,  Wight    460,462 
Chloroxvloo,  Jfoxb,        .    458 
cordifolkOy  Roxb.  .         .    451 
cramenata.  Tktr,    .         .    462 
dasyphylla,  Knrz  ,         .    45( 
densifloiB,  Ha//.    .         .    4$S 
discolor,  il7//</.      .         .    463 
J^5rNa«fcr.  Willd.  .         .    456 
Ebennm,  Aoeit*^    .         .    4S6 
ehretioidee.  Wail, .         .    457 
Embryopteiis,  Pert,       .    455 
exfculpta^  Be<M.     .         .    461 
flaii-icans,  Hiem     .         .    46u 
folioloea.  Ho//.      .         .    456 
Gaidneri,  Tktr,       .         .    460 
glmtinota,  Roxb.    .         .    455 
hiniiCa,  Linm,f,    .         .    4(» 
homilis,  BamrdUlom         .    458 
inagnia,  7Tb«-.         ,         .    449 
Kaki,  Linn.jT,        .         .    4^ 
Kmii,  Uierm  .         .    4.18 

lancedfolia,  RwcK  .    ^ 

LoCiK,  JL«»n.  .  435 

inanabanica,  Clarix       \    454 

461 


Dicellostyl£s — contd, 

jujubifolia,  Bth,    . 
DlCHIUkNTHE,  Thw. 

zeylanica,  7%w» 
D1CHOP8IS,  Thw. 

elliptica,  Benth,     . 

grandis,  Benth, 

Gutta,  Benth, 

polyantha,  Benth. . 
DiCHROA,  Lour. 

febrifuga,  L4}ur.     . 
D1CHRO8TACHTS,  DC 

cinerea,  W.  and  A, 
DiDYMOSPERMA,     Wendi 
and  Drude , 

gracilis,  Hook,y,  . 

nana,  Wendl,  and  Dr. 
DiLLENiA,  Linn. 

augutta,  Roxb. 

aurea.  Smith . 

bracteata,  Wight    , 

indica,  Linn, 

par>4fiora,  GriJ^,    , 

pentagyna,  Roxb,  . 

pilosa,  Kurz  • 

pilosa,  Roxb . 

pulcherrima,  Kmrz 

retusa,  7^iin6. 

scabrella.  Road*.     . 

fpeciota,  Thonb.    . 
DILLEXIACEA      . 

DiMORPHOCALTX,  Tllir. 

flabellus,  Thw,     . 
awianns,  Hook,f, 
762  i  DixocHLOA,  BOw    . 
andawuiniea^  KoB 
M^GelUndii,  Kurz 
Tjankorreh,  Bute 
javanica,  Bth, 
reflexa,  Hook,/', 
D10SPYRO8,  Linn, 
acuta,  Thw.   . 
affinis,  Thtc.  , 
assimilis,  Bedd, 
attenuata,  Thw, 
Brandisiana,  Kmrz 
burmanica,  A'lirr 
calgcina,  Bedd. 
canaricoj  Bedd. 
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D108PYROS — contd. 

microphylla,  Bed^J,  .  458 

inontana,  Raxb,     .  454 

Moonii.  Thw.         .  .  460 

uigricans,  Wall,    .  .  454 

uilagirica,  Bedd,    .  .  462 

oleifoUs,  Wall,      .  .  463 

oocarpa,  7%»r.        .  .  459 

oppoBitifolia,  Tliw,  .  462 

ovslifolia,  Wight  .  .454 

Packmanni,  dlarlr  .  460 

panicalata,  Dalz    .  .  463 
pilosula,  Wall,      .     454, 463 

pruriens,  Dalz,       .  .  454 

pyrrhocarpa,  Miq.  463 

quiBsita,  Thw,         .  .  459 

racetnoMy  Roxb.     .  .  454 

ramiflora,  lioxb.     .  .  463 

8aix>toide8,  Kurz    .  .  460 

stricta,  Roa^,         ,  .  460 

sylvatica,  lioxh.     .  .  457 

Thwaitesii,  Bedd.  .  .  460 

tomentosaf  Poir.     .  .  458 

tomentosa,  lioxb,  .  .  460 

Toposia,  Ham,       .  .  454 

Tupru,  Ham.          .  .  460 

iindulata,  Wall.     .  .  463 

variegata,  Kurz     .  .  454 

Wiffhtiana,  Bedd.  .  .  461 

DiPLARCHE,  Hook.  f.  and 

Th 432 

DiPLOSPORA,  DC       .  .118 

apiocarpa,  Dalz,    ,  .  418 

Dalzellu,  Thw,      ,  .  418 

singularis,  Korth,  ,  .418 

Hpluerocarpa,  Do/z.  .  418 

I)n»LYCosiA,  Blame.  431 

DIPTEROCARPEiE  .  69 

I)  I  iTKROCA  Rpus,  Gaertn .  f .  70 

alatas,  Roxb,          .  ,  72 

Hourdilloni,  Brandts  .  70 

oostatus,  Gaertn.   .  .  70 

.iclandolosus,  T^w.  .  70 

t/ rand  ifioruSyW  all.  .  72 

Griffithii,  ^uq.       .  .  70 

hispidns,  Thw.       .  .  70 

iacanus,  Roxb.        .  .  70 

indicus,  Bedd.         .  .  70 

insignig,  T^w,        .  .  70 

IfFoisj  Ham.   ...  70 

obtusifolius,  Teysm.  .  71 

])ilo8U8,  Roxb,        .  .  71 

Kcaber,  Ham.          ,  .  70 

scabridus,  T%w.     .  .  70 

tuberculatus,  Roxb.  72 

turbinatus,  Dyer    .  .  70 

turbinatus,  Gaertn./.  .  70 

vestitas,  Wall.       ,  .  70 

zeylanicus,  Thw.   ,  .  72 

PisTYLiuM,      Sieb.     and 

Zncc.  .        .  .331 

iiulicom,  Benth,     .  331 

DiTTKLASMA,  Hook.  f.  .  192 

Karak,  Hook.  f.     .  .  192 

DOBERA,  JU88.               .  .  476 

Itoxburghii,  Planch.  .  476 

DoiuNKA,  Hamilt.    .  .  202 

vulgari8,  Ham.       .  .  202 

J  )ocYNiA,  Dene.       .  .  320 

Hookeriana,  Dene.  320 

indica.  Dene,          ,  .  320 

I  >ODKCADENiA,  Nces  .  573 

^randiilora,  Nees   .  .  573 

Griffithii,  Hook./.  .  574 
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PAOK 

DODECADENIA — Contd. 

ECHINOCARPUS— CO?Jfcf. 

paniculata,  Hook.  f. 

574 

8terctiliaceu8,  Bth, 

112 

D0DON.SA,  IJnn.     *. 

202 

tiliaceuB,  Mann 

113 

anffustifolia,  Linn.  f. 

202 

tomento8U8,  Bth.   . 

112 

dioiea,  Roxb. 

202 

Echitet  dichttoma,  Roxb. . 

486 

WscoBa,  Linn, 

202 

,,      arandidora,  Roxb. 
„     laneeolata 

488 

DoLiCHANDRONE,  Fenzl. . 

511 

485 

arcoata,  Clarke 

513 

, ,      max:rophylla ,  Roxb. 

488 

crispa,  Setm. 

512 

„      tcholaris 

483 

fiilcata,  Seem, 

512 

Edoeworthia,  Meissn.  . 

678 

Lawii,  Seem. 

512 

Gardneri,  3feigsn,  , 
Ehretia,  Linn. 

578 

Rheedii,  Seem. 

512 

508 

Btipulata,  Benth.    . 

512 

acaminata,  Br, 

503 

DooNA,  Thwaite8 

73 

asperaj  Roxb. 

504 

cordifolia,  Tliiv.     . 

74 

baxifolia,  Roxb,     , 

508 

disticha,  Pierre     . 

73 

Uevi8,  Roxb,  , 

503 

trapezifolia,  Thw. 

73 

macrophylla,  Wall, 
obtusifoha,  Hochd. 

508 

zeylanica,  Thw.     . 

74 

504 

Dorstenia         Griffithiana^ 

ovalifolia,  Wight  . 

508 

Kurz  .... 

656 

pandleUj  Clarke   , 
retusa,  Wall, 

503 

Dracaena,  Linn. 

724 

503 

angustifolia,  Roxb. 

724 

serratay  Roxb. 

503 

Draco.  Linn, 
ensifolia,  Wall. 

724 

Wallichiana,    Hook,   /, 

724 

and  Th,      ,        ,        , 

504 

8picata,  Roxb. 

724 

Wightiana,  Wall, , 

503 

terminalit,  Roxb.  . 

725 

Ekeb^gia  indica^  Roxb.    . 

146 

DRACONTOMELUMf  BC 

224 

ELiEAGNACEiE      . 

580 

mangifemm,  BC,  , 

224 

EluSAomus,  Linn.     . 

580 

Dreoea,  E.  Meyer  . 

493 

con/erta,  Roxb. 

581 

volubilis,  Benth.    , 

493 

hortensis,  M,  Bieb, 

580 

Drepanoearpus    Cuminffii, 

latifolia,  Linn. 

581 

Kurz    . 

256 

pyriformis,  Hook./. 

580 

,,         monospermus, 

umbellata,  T^unb. 

580 

Dalz 

256 

El£i8  giiineensis,  Linn,     . 

739 

,,         reniformis, 
Kurz 

256 

Eu£OCARPCs,  Linn. 
acaminatu8,  Wall, 

113 
115 

,,        spinosusj  Karz 

256 

amienas,  Tliw, 

114 

Drimycarpus,  Hook.  f.  . 

221 

aristatos,  Roxb, 

115 

racemosus,  Hook./. 

221 

Braceanns,  Watt    . 

113 

Dr}'obalanop6    aromatica, 

bracteatu8)  Kurz    , 

115 

Gaertn, . 

69 

cuneatus,  Wight    . 

114 

,,              Camphora, 

69 

femigineus,  Wight 

115 

DuABANGA,  Ham.    . 

376 

floribundus,  Bl,     , 

114 

sonneratioides,  Ham,     . 

376 

Ganitrus,  Roxb. 

118 

Dnranta  Plumieri,  Linn,   . 

524 

glanduli/era.  Hook. 

115 

DuRio,  linn.    . 

92 

glandulifer,  Mast. 

115 

zibetbinnR,  DC 

92 

grandiiloruB,  Sm,  , 

115 

Dysoxylum,  B1. 

146 

gnmdifolias,  Kurz 
Griffithii,  Matt,     , 

115 

andamanicum,  Kinff 

146 

115 

arborescens,  ^^lq.  . 

146 

Helferi,  Kurz 

114 

Beddomei,  Hiern  . 

146 

hygrophilas,  Kurz 

114 

binectariferum,  Hook./. 

147 

integer,  Wa,ll. 

115 

glandolosum,  Talbot 

146 

lacunotus^  Wall.    . 

114 

grande,  Hiern 
Hamiltonii,  Hiern 

147 

lanceiefolius,  Roxb. 

115 

148 

leptostachva,  Wall, 
littoralisy  Kurz 

114 

mojcrocarpum,  Bl.  . 

147 

116 

malabaricnm,  Bedd. 

148 

lucidtts,  Roxb, 

114 

pallen8,  liter n 

146 

Monocera,  Cav. 

115 

procerum,  Hiern    . 

147 

Munroii,  Mast, 

116 

purpnream,  Bourditlon  . 

148 

oblonguH,  Gaertn, 

114 

racemosmn,  Kin^  . 

146 

obtusus,  Blume 

116 

reticulatnm,  Kini;  . 

146 

petiolatus,  Kurz     . 

115 

thyrsoideum,  GrlJ'. 

146 

prunifolius,  Wall, 

116 

robustus,  Bl, 

114 

EBENACEiE    . 

452 

rug08U8,  Roxb, 

116 

ECDYSANTHERA,         Hook. 

8erratu8,  Linn, 

114 

and  Am.    . 

488 

Bikkimensis,  Mast. 

114 

brachiata^  A.  DC  . 

488 

8implex,  Kurz 

116 

micrantha,  A.  DC 

488 

stipularis,  Blume   . 

113 

EcHiNOCARPus,  Blume    . 

112 

8ubvilloBU8,  Am.   , 

114 

assamicus,  Bth,     . 

112 

tuberculatus,  Roxb. 

115 

dasycarpos,  Bth,   . 
Mnrex,  Bth.  , 

113 

Vanmuat  /Tarn, 

.   \>5k 

\Vl 

Siffun,  Bl.     . 

.     V\*i 

,    W.N- 
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El^odkndron,  Jacq.  fil. 
olaucum,  Perg.       •        , 
Koxbarghii,  W,  and  A, 

Eleasine  Coracana,  Gaertn, 

Ellkutonia,  Wight 
Rheedii,  Wi^ht      .        . 

Ellipanthub,  Hook.  f.  . 
calophyllus,  Kurz  . 
Grimthii,  Hook.f, 
Helferi,  Hook,/,   , 
Thwaitesii,  Hook,/, 
tomentosus,  Kurz  , 
unifoliatugy  Thw.  . 

Ellipeia,   Hook.  f.  and 

Th 

coBtata,  Khiff 

Elscholtzia,  Willd. 
polystachya,  Benth, 

Embklia,  Ilunn. 
floribunda,  Wall.  ,        . 
furfuracea,     Coll,     and 
Hemsl,        .        •        • 
Gamblei,  Kurz      •        • 
Na^shifu  Don      .        • 
nutans,  \Vall.         .        . 
mmflora,  Wall,    , 
Kibes,  Burm,         .        • 
robnsta,  Boxb,       .        . 
vestita,  lioxb,        .        • 
viridiflora,  Scheff, 
.    Endiandra,  Brown 
^  finna,  Neeg    , 
ES40ELHARDTIA,  Lesch.   . 

acCnrifolia,  Blume  . 

Coleviyx)okiana,  Lindl,    , 

Jioxburyi^iana,  Lindl.    . 
spicata,  BP\i,    , 

villosoj  Kurz «» 

Enkianthus,  Louib-  ^ 
himalaicus,  Hook,/Tu^„j^ 
T^,     •        •        . 

Entada    . 

Bcandens,  Benth,    . 

EPACRIDEiE  . 

Ephedra,  Linn. 
Altej  Brandis 
foliata,  Boies,  et  Ky, 
nebrodensis,  Tin,  • 
pachyclada,  Boiss, 
peduncularis,  Boise, 
vulgaris,  liich, 

Epigynum,  Wight  . 
Griffithianum,  Wi^ht 

Eranthemum,  Linn, 
indicum,  Clarice     . 

EremophilaMitchelli,  Bth 

Erianthus  Ravenme,  Beauc 

Erica  arborea,  Linn, 
„     cinerea,  Linn,  , 

ERICACE^      . 

Eragrostis      cynosuroides 
Beaur,        .        • 

Erinocarpus,  Nimmo 
Nimmoanus,  Grah, 
Nimmoniif  Grab.   • 

Eriobotrya,  Lindl. 
angustissima,  Hoolcf, 
ben^ensis,  Hoolcf, 
dubia,  Da\€,  .        • 
Hookeriana,  Dene, 
inteffrifoliaf  Kurz  . 
japonica,  Lindl,    , 
ntacroc&rpa,  Kurz , 
petiolata,  Hoolcf, 
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178 
178 
178 
742 
483 
483 
227 
227 
227 
227 
227 
227 
227 

16 
15 
647 
647 
439 
440 

489 
439 
440 
439 
439 
440 
440 
439 
440 
660 
660 
663 
663 
664 
663 
663 
664 
432 

>    432 

•^ 

436 
693 
693 
693 
693 
693 
693 
693 
489 
489 
623 
623 
684 
742 
430 
430 
430 

742 

112 

112 

112 

320 

320 

320 

320 

320 

324 

321 

320 

320 
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Eriodendrox,  DC  .        .  91 

anfractuosum,  DC         ,  91 

orientale,  Steud.     .         .  91 

Erioglossum,  Blume  .  192 
edule,  Blume ,        ,        .192 

rubiffinoenm,  Bl.     .         .  192 

Erioi^^na,  DC         .        .  102 

Candollei,  Wall,    ,        .  103 

Hookeriana,  W,  and  .1.  103 

quinquelocularis,  Wi^lU  102 

spectabilis,  Planch.        ,  104 

Stocksii,  Hook.f,  and  Tli,  103 

Wallichii,  DC       .        .  103 

Erygimk,  Koxb.       .        .  605 

coriacea.  Wall,      ,        .  605 

glaucescens.  Wall.         .  605 

glomcrata,  Wall,  ,        ,  605 

laevigata,  Wall,      .        ,  606 

paniculata,  Roxb.  .        .  606 

Erythrina,  Linn.   .        .  240 

arborescens,  Roxb.         .  242 

indica.  Lam,          ,        ,  242 

lithosperma,  Bl,    ,        .  242 

ovalifolia,  Roxb.    .        .  241 

resupinata,  Roxb.  ,        ,  240 

stricta,  Roxb,         ,        ,  242 

suberosa,  Roxb,      ,        ,  241 

umbrosa,  H,  B.  K,        ,  242 

velutina,  Willd,     .        .  242 

Erythropalum,  Bl.        .  164 

populifolium,  Maet,       ,  164 

scandens,  Bl.         .        .  164 

vagum,  Maet,        ,        ,  164 

Erythrospermum,  Lam.  39 

phytolaccoides,  Card,    ,  "39 

Erythroxylon,  Linn.     .  116 

burmanicum.  Griff,        ,  117 

Coca,  Lam.    ,        .         .  116 

indicumy  Bedd.       .         .  116 

Kunthianum,  Wall,       .  116 

lanceolatum,  Hook.f.    ,  116 

luciduni.  Moon       .        .116 

mono^'num,  Roxb,       ,  116 

'\    obtusifolium,  Hook.f,  ,  116 

^''^JCALYPTUS,  L'H^r.        .  862 

*'>nygdalina,  Labill,    362,  354 

<^?/^phvlla,  R,  Br,      352,  354 

^""*^Vora,  Hook.   ,        ,  352 

crebra, ,  j.^   y^^^n^  353 

corj-mb^v.sa,  ^m.     .        .  352 

diversicoi  ^^j     /\  Muell,  .  852 
Globulus,  ^ij^^^Y^    .     352,863 

longif oha,  11  r  ;„;t  and  Otto  362 
marginata,Jr;j,„^      .     352,353 
obuqua,  Lhh^^ 
pulverulenta,  i  5,.^^; 


I 


resinifcra,  <S»1 

robusta,  Sm.  y 

rostrata,  ^'^^^^^'^jti 

siderophloia,  i^,^^^ 

tereticorms,  b. 

viminalis,  I^K^ui,  '        . 
EUCHRKSTA,  Be-^jjg^ 

Horsfieldii,  ^t(      .. 
Eugenia,  Linn. 

altemifolia,  '^i-;^;^/ 

amplexicaulis,;  ^ax6.     ! 
aquea,  Burm.  / 

Amottiana,  M  'i^^^' 

bracteata,  ^»-?p5,    ,        [ 

calophvllifolii^  '\ylrwiii 

car>ophyllat»^7Tk,S,6.   ! 


352,353 

.    352 

.    352 

.    352 

.    352 

.    852 

352,863 

.    362 

.    264 

.    264 

.    356 

.    360 

.    356 

.    356 

.    358 

362 

360 

857 


Eugenia — contd, 
cotymboea,  Lamb.  . 
cymosOy  Roxb. 
Fergumniy  TrimeD 
formosa.  Wall, 
fruticosa,  Roxb, 
grandis,  Wight 
hemispherica,  Wight 
He^meana,  Wall,  . 
Jambolana^  Lam,  . 
Jam  bos,  Linn. 

i'  avanica, '  Lanik.     • 
Lanarcnsis,  Talbot 
Kurzii,  Duthle 
Ifeta,  Ham,     . 
lanceolata,  Bedd.  . 
lissophylla,  Thw.  . 
macrocarpa,  Roxb. 
malabarica,  Bedd, . 
malaccensis,  Linn. 
mangifolia,  Wcdl.  . 
montana,  Wight     . 
Mooniana,  W  ight  • 
Munronii,  Wight    , 
nereosa,  DC  . 
oblata,  Roxb.  . 

operculata,  Roacb,  . 
pracoXy  Roxb. 
ramosissima,  Wall. 
ealicifoHoy  Wight . 
spicata y  Bedd. 
sylvestris,  Wight  . 
temifolia,  Roxb.  • 
tetragona,  Wufht  . 
Thumra,  Roxb,      , 
venusta,  Roxb. 
WaUichii,  Wiaht  . 
Wightiana,  U  ight 
Wightiiy  Bedd. 
zeylanica,  Wight   . 
EuoNYMus,  Linn. 
atropurpureus.  Roxb. 
bullatus.  Wall, 
calocatpuSf  Kurz    • 
crenulatus,  WaiL  . 
dichotomus,  Heyne 
cchinatus.  Wan.    . 
europ«eus,  Linn,     . 
fimbriatusy  Wall.    . 
frigidus.  Wall. 
garciniiefolius 
glaber,  Roxb, 
Goughiiy  Bedd.       . 

Sandifolius,  Wall, 
amiltonianus,  Wall, 
indicus,  Heyne 

i'a\'anicus,  Bl, 
licerus,  Ham. 
macrocarpus,  Gamble 
pendulus.  Wall, 
sclerocarpusy  Kurz , 
tbeaefolius,  WalU  . 
tingens.  Wall, 
Euphorbia,  Linn.    . 
antiquorum,  Linn. 
Cattimandooj  Elliot 
epiphylloides,  Kurz 
lAgularioy  Roxb.  . 
nereifoliOf  Roxb.    • 
neriiifolia,  Linn,     . 
Nivulia,  Ham. 
pulcherrima,  }Villd, 
.      Royleana,  Boist,    . 
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339 
358 
3fiO 
357 
357 
358 
356 
362 
361 
357 
363 
362 
858 
858 
356 
359 
356 
356 
857 
363 
859 
357 
356 
860 
856 
360 
357 
856 
862 
356 
859 
857 
860 
866 
856 
857 
856 
857 
856,363 
170 
171 
170 
172 
170 
170 
170 
170 
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172 
173 
170 
170 
171 
171 
170 
170 
171 
171 
172 
172 
172 
172 
590 
590 
590 
590 
591 
590 
591 
590 
591 
591 
591 
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EuniORBiA — contd, 

tortUis,  Rottler       . 

trigona,  Ila  worth  , 
EUPHORmACEiE . 
Euphoria  Lon^ana,  Lamk 
EuPTKLKA,  Sieb.  and  Zucc 

pleiosperma,  Hook./,  a  n  < 
Th,     . 
EuRYA,  Thunb. 

acmninata,  BL 

ceylanka,  Wicht   . 

chineinfigj  R,  Br.    . 

japonica,  Thunb.   . 

tferratOf  Bl.    . 

s}riiiplocina,  Bl,     . 

trichocarpa,  Korth, 
EuiiYCOMA,  Jack 

loDgifolia,  Jack     , 
EvoDiA,  Forst. 

fraxinifolia,  Hook,/, 

melisfolia,  Benth. 

Koxbnrghiana,  Benth, 

rutaecarpa,  Hook.f,a  nd 

triphylloj  Bedd.     • 

triphylla,  DC 

vibcina,  Wall, 
Exc.ccARiA,  Linn.  . 

acerifolia,  F,  Didrichg, 

Agallochitf  Linn.  • 

baccata,  Maell.  Are, 

cochinchinengiSf     Muell 
Arff,  .        .        , 

crennlata,  Wiaht   . 

holophylla,  Aurz  . 

indicOj  Muell.  Aig. 

insiffnigf  Muell.  Arg. 

oppositifolia,  Grijf', 

oppogltj/oliaj  Muell.  Arg 

rectiner\-is,  Kurz  . 

robusta,  Hook,f,  . 

gebifera,  Muell.  Arg. 
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591 
590 
588 
197 
8 


8 

68 

G4 

63 

63 

63 

64 

63 

63 

134 

134 

120 

120 

120 

120 

77i.  120 

120 

120 

120 

625 

625 

626 

624 


626 
626 
625 
625 
625 
626 
626 
626 
626 
624 


Fagara  Budrunga^  Roxb. 
„       JihetgOj  Roxb. 
„       triphglla,  Roxb. 
FagrjEA,  Thunb. 

auricularia,  Benth. 

auriculata,  Jack     . 

camosa,  Jack 

coromandeUna^  Wight 

fragrans,  Roxb, 

khasiana,  Benth.    , 

morindasfolia,  Bl,  . 

obovata,  Wall, 

racemosa,  Jack 

zeylanica,  Thunb,  , 
Fagu8  sylvatica,  Linn, 
Feronia,  Correa 

Elephantum,  Correa 
Ferriola  buxifolia.,  Willd. 

FiBRAUREA,  Lour.     . 

tinctoria,  Lour,        . 
Ficus,  Linn.     . 
altissima,  Blume    . 
Ampelogf  Kttn. 
angugtifolia,  Roxb. 
Arnottiana,  ^^tq,   . 
asperrima,  Roxb,   . 
bengalensis,  Linn, 
Benjamina,  Linu, . 
Ben^amina,  Willd. 
calhcarpa,  Miq.     • 
callosa,  mild, 
Carica,  Linn,         • 
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123 
120 
495 
495 
495 
495 
495 
496 
495 
496 
495 
496 
495 
667 
131 
131 
452 
24 
24 
636 
638 
637 
640 
638 
647 
638 
640 
643 
646 
646 
687 


Ficus — contd, 
caricoides,  Roxb.  • 
ChittagongOy  Miq. 
cinerasceng,  Thw.  . 
Clarkei,  Kina 
clavata,  Wail, 
comoga,  Roxb. 
conglobata,  King  . 
conglomerata,  Roxb. 
cordifoliOf  Roxb.  . 
Cunia,  Ham, . 
diemonuniy  Ktfn 
Dalhousis,  Jliq,    . 
elastica,  Roxb, 
excelga,  Vahl 
foveolata,  Wall,    , 
geniculata,  Kurz    , 
gibbosa,  Blume 
glaberrima,  Bl, 
glomerata,  Roxb,  . 
Goolereea,  Roxb.   . 
guttata,  Kurz 
neterophvUa,  Linn,/, 
hirgutaj  lioxb. 
hirta,  Vahl    . 
hispida,  Linn,/,    . 
Hookeri,  Miq, 
indica,  Linn, 
indicoj  Roxb. 
infectoria,  Roxb,    , 
jaoanica 

laccifera,  Roxb.     . 
Iflods,  Blume  , 
laminogOf  Hardw.  . 
lanceolata,  Ham,   , 
macrocarpa,  Wight 
macrophylla,  Degf, 
macrophglla,  Roxb. 
mysorensis,  Heme 
nemoralis.  Wall,   , 
ner>'08a,  Roth 
nuda,  Miq.     . 
obscura,  Blume 
obtuflifoliaj  Roxb.  , 
oppogiti/olta,  WiUd. 
{MBklmata,  Forgk.     . 
paragitica,  Koen.  . 
pilosa,  Reinw, 
pdycarpa,  Roxb.  . 
pomifera,  Kurz 
pomifera,  Wall,    . 
pumila,  Linn, 
pgrrhocarpa,  Kurz 
racemi/eraf  Roxb. 
racemosa 

Rama  VarmK,  Bourd. 
regiOf  Miq.     . 
ftligiosa,  Linn, 
retusa,  Linn,  • 

Ribes,  Reintcdt,     , 
Roxburghii,  Wall. 
Runiphii,  Blume    . 
BSBmocarpa,  Miq,   . 
Bcandens,  Roxb,     . 
sikkimensis,  Miq. 
gquamogQf  Roxb.   . 
subttlata,  Blume     , 
Talboti,  King 
ThomMni,  Miq. 
Tjakela,  Burm, 
trackycarpOj  Miq. . 
trilooOf  Ham. 
Trimeni. /Ttn^ 
Tuela,  Roxh» 
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tomentosa,  Roxb.  , 

tuberculata,  Roxb. 

tuberculata,  Wall. . 

urophylla,  Wall,    . 

pagan g,  Roxb. 

variegata,  Blume  , 

virqatOf  Roxb. 

Wtghtiana,  Wall.  . 
FILICES  .... 
FiLiciUM,  Thwaites . 

decipiens,  Thw. 

FlNLAYSONIA,  Wall. 

obovata,  Wall, 
Flacourtia,  Commers.   . 

Cataphracta,  Roxb. 

inermis,  Roxb, 

mollis,  Planch. 

montana,  Grah. 

obcordata,  Roxb.   . 

Ramontchi,  VHerit, 

rotundi/olia,  Clos. 

gapida^  Roxb. 

sepiaria,  Roxb. 

8umatrana,  Planch, 
Flemimgia,  Roxb.  . 

bracteata,  Wight   , 

Chappar,  Ham, 

congesta,  ^0x6. 

fruticulosa,  Wall,  ,        . 

Grahamiana,  W,  and  A, 

involucrata,  Bth,   . 

semialata,  Roxb,    , 

stricta,  Roxb, 

strobilifera,  R.  Br, 
Flueogia 

Leucopyrus,  Willd, 

microcarpa,  Blume  . 
Fraxixus,  Ldnn. 

excelsior,  Linn, 

doribunda.  Wall,   . 

Griffithii,  Clarke    , 

Moorcroftiana^  Brandis . 

xanthoxyloides,  Wall,  . 
Frenela  rhomboidea,  Endl. 
Freycinetia,  Gaud. 

angustifolia,  Bl,    . 

insignis,  Bl,  ,        .        . 

pTcnophylla.  Solmg       . 

Walkeri,  Solmg 
Funtumia  elagtica^  Stapf  . 
Fusanus  acuminatus,  R,  Br, 
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spicatus,  R,  Br, 
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Gaertxera.  Lamk.         .  499 

KOnigii,  Wight      ,        .  499 

racemoga,  Roxb.     .         .  118 

Galearia,  Zoll.  and  Moritz  612 

Helferi,  Hook./.   .        .  612 

Wallichii, -Br.        .        .  612 

Wallichii,  Kurz     .        .  612 

Galedupa  indica.  Lam.      .  262 

Galega  lance^olia,  Roxb.  284 

,,      purpurea,  Linn.     •  234 

„      tinctoria,  Roxb.    .  234 

Gamulea,  Clarke     .        .  888 

ciliata,  Clarke       ,        .  888 

Garcinia,  Linn.  .  .  49 
affinis,  Wall,  ,  ,  51 
andamanica.  King  ,  50 
anomala,  Pi.  ana  Trian,  51 
atrovirid^s,  Griff,  ,        *      ^V 

caSL^^vM^  KuY%       *  %     ^» 
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Oakcinia — contd. 

Cambogia,  Desr.    . 

Choisyana,  Wall.  . 

conicarpay  Wight  . 

comeOf  Chois. 

Cowa,  Jtoxh.  . 

dulcisj  Knrz  . 

«chinocarpa,  Thtr. 

«11iptica,  Hook,/,  and 

ellipticay  Wall. 

«ngenifefolia,  Wall. 

heterandra,  U'all,  . 

Hombroniana,  Pierrf 

Imberti,  Bourdillon 

indica,  Chois, 

Keeniana,  Pierre  . 

Kingii,  Pierre 

Kurzii,  Pierre 

KydiOf  Koxb. 

lanceiefolia,  lioxb, 

Lanessani,  Pierre  , 

loniceroideSf  T.  And. 

malabarica,  Talbot 

Mangostana,  Linn, 

merguensiS)  Mj^ht 

microstigma,  iuirz 

Morella,  Derr, 

orali/olia^  Hook.  f. 

paniculata,  Hoxb,  . 

pedunculata,  Hoxb. 

pictoria,  Poxb, 

purpurea,  lioxb, 

speciosa,  Wall, 

apicata,  Hook,  f,    , 

stipulata,  G.  And, 

succifolia,  Knrz     , 

terpnophylla,  Thw, 

travancorica,  Bedd, 

Wightii,  G,  And.  . 

Xanthochymus,  Hook. 
Oardenia  '      .        .     ' 

cauipanulata,  Roxb. 

coronaria.  Ham,     . 

coftata,  Koxb. 

ouneata,  Br.  . 

ilasycarpa,  Kurz    . 

cTTt-throclada,  A'wrr 

Horida,  Linn. 

jjrummifera,  Linn.  J\ 

latifolia.  Aiton 

lucida.  Roxb. 

obtosifolia,  Roxb.  . 

pHlckerrima,  Kurz 

retinifera,  Koth.    . 

sessiliflora,  WaU.  . 

tetrasperma^  Roxb. 

turgiua,  Roxb. 
liARDSERIA,  Wall.   . 

augiistifolia.  Wall. 

o\-ata.  Wall, , 
Oaruga.  Koxb. 

pinnata.  Roxb. 
Oai-lthkria,  Linn. 

fracrrantissima,  WalL 

Ciriffithtana,  Wighf 

Hookeri.  Clarke    . 

pHHctata.  Bl. . 

pyroljefolia,  Hook.f'. 
ltKix>NiUM,  Koxb.     * 

bi£ftriuni.  Wall. 
yajtricftlatHm^  Koxb. 

lanret^Ianim,  WUld. 

miiJcifionini.  .4.  Jnss. 
OERAyjACEJE 
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GESXERACEiE       . 

509 

.          M 

Getonia  tloribunda,  Koxb. 

345 

.     5r> 

„      nutans^  Koxb. 

345 

.       54 

GioANTOCHLOA,  Kurz 

749 

.     r>i 

albociliata,  Kurz    . 

750 

.      54 

andamanica,  Kurz 

760 

.       50 

Apus,  Kurz    , 

749 

.       53 

Atter,  Jfiinro 

749 

%.    55 

auriculataj  Kurz    . 

748 

.       55 

Kurzii,  Gamble 

749 

.       51 

macrostachya,  Knrz 

749 

.       55 

verticillata,  Munro 

749 

.       51 

GiNALLOA,  Korth.     . 

684 

.       51 

andamanica,  Kurz 

584 

.       54 

Helferi,  Kurz 

584 

.       51 

spathulifolia,  Olie. 

684 

.       51 

Ginkgo  biloba,  Linn. 

700 

.       51 

Girardinia      heterophylla, 

.       54 

Dene. ,        .        .  *      . 

656 

.       53 

GiRONXiERA,  Gaud. 

631 

.       51 

cufj^idatOj  Planch. 

632 

.       54 

lucida,  Knrz  , 

632 

.       M 

nervota^  Kurz 

631 

.       52 

reticulata,  Thw.     . 

631 

.       51 

subsqualis,  Planch, 

631 

.       53 

GivoTiA,  Griff. 

615 

.       55 

rottleriiomiis,  Griff, 
Gleichenia  glauca,  Hook,  , 

615 

.       50 

759 

.       53 

,,         linearis,  Burm, 

759 

.       51 

Glexiea,  Hook.  f.  . 

196 

.       55 

zeylanica,  Hook.f. 

196 

.       54 

GlX>CHII)IOX      .       *  . 

601 

.       53 

acuminatum,  Muell.  Arg, 

602 

.       50 

arboreum,  Wight  , 
coccineum,  Muell.  Arg, 

601 

.       62 

601 

.       54 

coriaceum 

603 

.       51 

fagifolium,  3fiq.    . 

601 

.       52 

Gamblei,  Hook.  f. . 

601 

.       55 

glaucogynum,  Iknld. 

601 

'.       M» 

He^-neanum,  Wight 

601 

.     414 

hirsutum,  ^fuell.  Arg.    . 

601 

.     414 

lanceolarium,  Dalz. 

601 

.    4ir. 

uialabaricum,  Betid. 

601 

.     416 

Moonii,  77k ir. 

601 

.     414 

multilocnlare,  Muell.  Aiy 

.601 

.     414 

neilgherrense,  Might 

602 

.     414 

nepalenfe.  Kurz 

602 

.     414 

nubigenum,  Hook.f. 

601  - 

.     415 

PerrottetianHm,  Bedd.    . 

602 

.     415 

velutinum,  Wight  . 

602 

.     415 

zevlanicum,  .1.  Jkss. 

601 

.     415 

GlorioM  superba.  Linn.     . 

724 : 

.     412 

GLOSSOtARYA,  Wall. 

544 

.     415 

Linn<ri,  I^nth. 

644  1 

.     414 

mollis.  Wall. 

645  : 

.     412 

soandens,  Trimen  . 

644 

.     416 

Gi-lTA.  IJnn.    . 

215 

.     499 

elegans.  Wall. 

215 

.     499 

lohgrpetiolafa,  Knrz. 

444 

-     499 

tavovana.  Wall.     . 

215 

.     138 

tniN-ancorictu  Benid. 

216 

.     138 

Gi-Ytx>sMi!i.  l\irre«   . 

125 

.     430 

arborea,  Riixb. 

126 

.     430 

pentaphylbu  Correa 

126 

.     431 

Gi-YrxorETALrM,  Thw.    . 

172 

.     AS(i 

calocarpum,  Praim 

172 

.     43H 

grandidonim.  Betid. 

172  . 

.     43i> 

rtoleiocarpum.  Kmrz 

1^^  , 

.     623 

zeylanicnm.  Thtr. . 

172  ' 

.     623 

Gmkuna.  Ijnn. 

6$7 

.     623 

arbomu  Roxh. 

6S7 

.    623 

a«iatica.  Knn. 

537 

.     623 

as\auca,  lAY«ik« 

.    ';^ 

.     \\^ 

Wvftdy.,  :kV^U.    . 
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Gmelina — contd. 
Leichhardtii,  /\  van  JIuell,  637 

oblongifolia,  ^ox6.         .  637 

villosa,  Roxb»          .         .  iSi 

GNETACEiE    ...  693 

Gnetum,  Lann.          .         .  694 

edule,  Bl.        .         .         .  691 

funiculare,  BL        .         .  69( 

Gnemon,  Linn,       .         .  694 

macropodum,  Kurz        .  694 

neglectnm,  Bl,       .         .  694 

scandens,  Roxb,     .         .  694 

GOHPHANDRA,  Wall.  .      165 

axillaris,  Wall,      .  .166 

coriacea,  Wig^ht     .  .     165 

polymorpha,  Wight  .    165 

GoMPHiA,  Schreb.    .  .    136 

angustifolia,  Vakl.  .    137 

sumatrana,  Jack.  .  ,    136 

GOXIOTIIALAMUS,  Bl.  .        18 

cardiopetaloa,    Hook.  f. 

and  Th,  ...  18 
GTimi^\,  Hook.f.  and  Th.  19 
peduncularis,  King  and 

Prain  ...      19 

sesquipedalis,    Hook,  f, 

and  Th,  ...  19 
Simonsii,  Hook.f.  and  Th,  18 
Thwaitesii,  Uock.f.  and 

Th 19 

Wightii, //oot. /.«jh/7;1.    18 
tink'naadensis,  Bedd.       .      18 
Gonocaryum  Grijjkkianuw^ 

Kurz  ....     166 
GOODENOVIEiE    .        .    428 
GoRDOxiA,  Ellis      .        .      67 
ellipfica,  Gardn.     .        .      67 
excelsa.  Bl.  ...      67 
integrijolia,  Roxb.         .      66 
obtusa.  Wall.         .         ,      67 
gpeciosa,  Thw.       .         ,      67 
zeylanica.  Might   .        .      67 
Gossypium  Stockfdi,  Xlattert  8S 
GouAXiA,  Linn.         .         .    189 
Brandisii,  Hassk.  .         .    189 
leptosUcfajra,  DC  .         .    189 
microcarpa,  DC     .         .    189 
nepalensis.  Wall.  .         .    189 
GRAMIXE^    .         .         .741 
Greexka,  VT.  and  A.        .    409 
Jackii,  W,  and  A,  .    409 

Wightiana,  W.  amd  A. .    409 
Grevilx£a,  R.  Br.  .         .    676 
Tobnsta,  .4.  Ckjim.  .         .    676 
Grewia,  Linn.  .         .108 

abotilifolia^  Jmss..  .  .  108 
asiatica,  Linn.  .  HO,  111 
afpera,  Roxb.  .         .    108 

caio|)hylla,  Kmrz  .  .  108 
carpinlfoliaj  Roxb.  .  Ill 
didgwuij  Roxb.  .  .  Ill 
elastemonoides.  Col/,  amd 

HemM.         .         .         .108 
eiaMica,  Korx  .         .    110 

elastka.  ^^o^fe  .  .  110 
heterociitaj  Roxb.  .  .    )0S 

berigata,  laJW.  .  .  ill 
Ifkrocos,  Limn.  .  .  11! 
■udftifloim.  Jmsf.  .    m 

oppodtifcaia,  Hdxh^  .  109 
orbknlata,  RottL  .  .  109 
pikisa.  Lam.  .  .  .  m 
V=>^»rii«olia,  ImU  .        .    109 
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Urewia — contd, 

sapida,  Itoxb,         .        .108 

scahrophytla,  Roxb.        .     108 

sclerophylla,  Roxb.        .     108 

sepiariay  Roxb.      .        .111 

sinuata,  Wall,  108 

tiliaBfolia,  Vahl      .        .     109 

ulmi folia f  Roxb.    .         .112 

veBtita,  WalL        .        .110 

viUosa,  Willd,       .        .    108 

firhlea  tomentosaj  Roxb.  .    369 

<3iiaiaciim  officmale,  L,     .132 

„         alliaria,  Ham. .     148 

Ouarea  binectariferaf  Roxb.  147 

Oobaraf  Ham.        .     147 

GotodharOf  Ham.  .     147 

paniculata,  Roxb. .     148 

OuAZUMA,  Plum.      .        .    104 

tomentosa,  Kunth,  104 

OuETTARDA,  Liun.   .        .    418 

'speciosa,  Linn,      .        .418 

Guioa  squamosa,  King       .     194 

(lunisanthus  moUi«j  Kurz  .     454 

„  pilosulus,  DC     454 

GUTTIFERiE.        .        .      49 

Oymnema,  R.  Br.    .        .    492 

acuminatum.  Wall.        .     492 

hirsutum,  W.  and  A.     .    492 

moUe,  Wall.  .        .    492 

sjrlvestare,  R.  Br.   .        .    492 

tingens,  Wt.  .        .        .    492 

Gymnosporia     acuminata, 

Hook.  f.     176 
emar^inata, 

Roth      .     177 
montana, 

Lawson .     117 
pallida,    Coll. 

and  Hemsl.  175 

/^o^rawfljWall.  176 

,,  ru/a,  Wall.    .     176 

<iYNOCARDIA,  R.  Br.  .       41 

odorata,  R.  Br.      .        .      41 

<Iynociitiiode8,  Blume  .    423 

macrophylla,  Kurz         .    423 

fi'j/nopoffon       lanceolatum, 

Kurz  ....    481 
,,        gtellatum,  Labill.    481 

<  fVNOTROCHES,  Blume      .    336 

axillaris,  Miq.       .  336 

iJYRiNors,  Gaertn.   .  .  579 

Walla,  Gaertn.      .  .  579 

<  iYROCARPUS,  Jacq.  .  .  350 

Jacquini,  Roxb,      .        .    350 

Jlaasia  oppositifoUa,  Bcdd.  559 

,,      if  iffhtii,  Nees  ,  559 

II^-MATOc;ARru8,  Miers  .  27 

Thomsoni,  Mierg  .  .  27 

H^MATOXYLON,  Linn.  .  270 

oampechianum,  Linn,  .  270 

1 1  /EMODORACE^  .  .  723 

llakea       ....  575 

Haix)xylon,  Bunge  .  551 

Ammodendron,  Bunge  .  551 

Griffithii,  Bunge    ,  .  552 

recurvum,  Bunge  .  .  551 

llAMAMELIDEiE  .  .  330 

Hamelia  patens,  Jacq.  411 

Hamiltonia,  Roxb.  .  425 

suaveolens,  Roxb.  ,  .  425 

Mardwickia,  Roxb.  .  276 

binata,  Roxb.         .  .  276 

pinnata,  Roxb,       .  .  277 
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Harpullia,  Roxb.  .        .199 

cupanioides,  Roxb.  199 

imhricata,  Bl.         .         .199 

Harrisonia,  Brown         .    134 

Bennettii,  Hook./.  134 

ffa^tingia  coccinea,  K(}nig     544 

Hrdera,  Linn.         .  387 

Helix,  Linn,  .  387 

Hedyotis,  Linn.      .  409 

articularis,  Br,      .        .410 

fruticosa,  Linn,     .  409 

hirsutissima,  Bedd.  410 

Lessertiana,  Am.  .  409 

scandens,  Roxb,     .  409 

stylosa,  Br,  ,  .    409 

swertioides,  Hook.f.     .    409 

Hedysarum  Cephaloteg,'RoKh.  238 

gyrans,  Roxb. .    238 

lagenarium, 

Roxb.  .        .    237 
pidchellum, 

Roxb. .         .     239 
sennoideg, 

Willd. .         .     237 
tuberosum, 

Roxb.  .         .     245 

Hklichrysum,  Gaertn.    .    427 

buddleoides,  DC    ,        .    427 

Helicia,  Lour.         .        .    575 

ceylanica,  Gardn. .        .     576 

cochinchinensis,  Kurz     .     576 

erratica,  Hook.f.  ,        .    576 

excelsa,  Blume      .        .    576 

nilagirica,  Bedd.    .        .    576 

pyrmobotrya,  Kurz       .    576 

robusta,  Bedd.        .        .    576 

robnsta.  Wall.       .        .    575 

salicifolia,  Presl.   .        .    57() 

terminalis,  Kurz    .        .    576 

travancorica,  Bedd.        .    576 

Hrlicteres,  Linn.  .  99 

elongata,  Wall,      .  99 

Isora,  Lmn,  ...      99 

spicata,  Colebr.      .        .      99 

Helinus,  E.  Meyer  .        .189 

lanceolatus,  Brandis      .     189 

Heliotropium  peruvianinn, 

Linn 499 

Helwinoia,  Willd. .        .    385 
himalaica,  Hook.f.  and 

Th 385 

Hemicyclia,  Wight  and 

Am 605 

andamanica,  Kurz .  605 

elata,  Bedd.   .        .        .    605 

Gardneri,  TTiw.      .  605 

lanceolata,  Thtt,    .  605 

Porteri,  Gamble     .        .     606 

sepiaria,  W,  and  A,       .    605 

sumatrana,  Muell,  Arg,      605 

venusta,  7%w.        ,        .    606 

Wightii,  Hook.f.  .        .    605 

Hemigyrosa,  Blume       .    192 

canescens,  Thw.     .        .     192 

deficiens,  Bedd,      .        .192 

Hemitelia  decipiens,  J.  Scott  759 

„       Brunoniana, 

Clarke    .        .    759 
Henslovia,  Blume  .  588 

gianulata,  Hook,f,  and 

Th 588 

hetenmtha,  Hook,  f,  and 

Tk,     ,        ,      '.        .    ?»«^ 
Tarians,  Bl,  ,        ,        .    b^ 
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Heptapleurum,  Gaertn.      886 

elatum,  Clarke       .  ,    885 

emarginatum,  Seem.  .     885 

exaltatum,  Seem.   .  .    885 
glaucum,  Bth.  and  Hook, 

/.....    885 

glaucum,  Kurz       .  .    385 

hypoleucnm,  Kurz  ,    385 

impressum,  Clarke  ,    385 

khasianum,  Clarke  .    885 

Lawranceanum,  Prain  ,    885 

racemosum,  BeJd. ,  .    885 

rostratum,  Bedd.   .  .    385 

stellatum,  Gaertn.  .    885 

venulosnm,  Seem.  ,  .    886 

Wallichianum,  Clarke  ,    385 

Heritirra,  Alton    .  .      97 

acuminata,  Wall.  .  .      99 
dubia,  Wall.  ...      97 

Fames,  Buch.  .  .       97 

littoralis,  Dryand.  .      98 

macrophylla,  Wall,  .      97 

minor,  Itoxb.  .  .      97 

Papilio,  Bedd.       .  .      99 
Hemiiniera  Elaphroxylon, 

Guill.  et  Perr.    .  .     287 

Hernandia,  Linn.  .  .    675 

peltata,  Meison.     .  .    575 

Hesperethusa  crenulata,^m  128 

Heteropanax,  Seem.  .    386 

fragrans,  Seem.      ,  .    886 

Heterophraoma,  DC  .    613 

adenophyllum,  Seem.  .     514 

Roxburghii,  DC    .  .    613 

sulfureum,  Kurz    .  ,    513 

Hevea  braziliensis,  Muell, 

Arg 689 

Heynea,  Roxb.        .  .    152 

c^nis,  Bedd. .        .        .152 

trijuga,  Roxb.        .        .     152 

Hibiscus,  Medik     .  .      87 

collinus,  Roxb.       .        .      87 

fragrans,  Roxb.      .         .      87 

fui^catus,  Roxb.      .        .      87 

Lampas,  Cav.        .  .      88 

macrophyllus,  Roxb.     ,      87 

mutabilis,  Linn.    .        87,  88 

populneus,  Willd.  .        .      88 

rosa-sinensis,  Linn.       .      87 

Sabdariffa,  Linn.  .  87 

scandens,  Roxb,     ,        .      87 

setosus,  Roxb.        .         .      87 

syriacus,  Linn.      .        87,  88 

tetralocularis,  Roxb.       .      88 

tiliaceus,  Linn.      ,        .      87 

tricuspis,  Banks     .        .      87 

HiPPOCRATEA,  Linn.        .    178 

arborea,  Roxb.       ,        .    178 

Grahami,  Wight     .        .     178 

indica,  Roxb,         .        .178 

obtusifulia,  Roxb. .        .179 

HiPPOPHAft,  Linn.    .        .    581 

rhamnoides,  Linn,         ,    581 

salicifolia,  Don      ,        .    582 

IIiPTAGE,  Gaertner  .        .117 

acuminata,  Wall.  ,        .117 

candicans,  Hook.f,        .    117 

Madablota,  Gaertn,        .     118 

obtusifolia, />C     .        .117 

parvifolia,  W,  and  A,    .     117 

Hireea  indica,  Roxb.  .     118 

HoiJiRRUiL'K  K.»  ^.  '^■xss^tol      ^a^ 
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.  485 

.  221 

.  221 

.  222 

221,  222 

.  221 

.  222 

222 

221 

221 

27 

28 

27 

M4 

544 


IIOLAURIIKNA — COUtth 

mitis,  U.  Hr. . 
HoLiMAKNA,  Ham.  . 

Amottiaiia,  Hook.  f. 

lieddomci,  Hook.  f. 

ferrupnca,  March. 

Grahamii,  Hook.  f. 

Helferi,  Ilook.  f.  . 

/oM.vj/o/m,  Koxb.  . 

loH^tfotiay  W.  and  A. 

racemoM,  lioxb.    . 
HOLLIIOI.LIA,  Wall. . 

anoHftifUia^  Wall. 

latifolia.  Wall.      . 

HOLMSKIULDIA,  KetZ 

san^uiDea,  Urtz 

UolochHu»  micmnthm^  Dalz  452 

HoLOPTKLKA,  Plaoch.  .  028 

integrifolia.  Planch,  .  628 

HOMAi.irM,  Jacq.    •.  .  380 

Griffithiaiiuui,  Knrz  .  381) 

minutitlonun,  Kurx  .  38() 

nepaloiii^c,  Benth,  .  .  380 

propiuquuni,  Clarkr  .  380 

Schlichii,  Kurx      .  .  380 

tomento^uuif  Bth, .  .  380 

tiaA-aiu^rium,  Bnhl.  .  380 

seylauicumT  Benth,  ,  381 

UoMONoiA,  Lour.     .  .  022 

retttsa,  J/nW/.  Ary.  .022 

riparia,  Aimr.      '  .  .  022 

HoPKA,  Koxb.          .  .  74 

coitUfolia,  Trim,   .  .  74 

di8Color«  Thir,        ,  .  74 

tlgfttindHliKfay  Koxb.  .  75 

glabra,  W.  ami  A,  .  75 

yrati.<itima^  Wall.  ,  77 

Griffithii,  Knrz       .  .  74 

Helferi,  BraHdi;f    .  .  74 

J'ttcunda,  7%  IT.  .74 

oMifi folia ^  lV\-er     .  .  8o 

mauihtirntiy  Itedd.  •  .  74 

obloi^nfolia,  I^r.  .  74 

oiioimta,  AVvr*.  75 

panidora,  Br*U.    .  .  75 

raco()hKi!a,  Dyer    ,  74 

ScapMnla,  RoxK    .  .  84 

#M«r«\<,  Wall.          .  .  77 

Wi^tiaiuu  Wait.  .  .  77 

Hoideimi  vulj^aiv,  Linn.  .  742 

UoKTONiA.  Witfhi    .  .  557 

an^ni^^f^dia,  irim.  .  557 

doribuxKia.  H'lyA;  .  .  ,V>7 

HovKNiA.  Thauii.     .  .187 

dttlci$«  Tismh,       .  187 

Ui'ooNiA.  linn.        .  .110 

fem^nea,  \\\  n*»J  .1.  .  110 

Mystftx,  /.4\«i.  .110 

UrLLKTriA,  Kiujr  .  «i50 

GrifEthiana,  A'f>M^*  .  050 

Hi'XBoutTiA.  Vahl  .  .  27^ 

RruniKHiis,  H'd.V.  .  .  2^» 

*WcufTens,  /irj.i.    .  .  ±^^ 

laiuifi^uu  Tt;*.'  .  27^ 

anijibTa,  /fo).:.       .  .  :^^ 

Vahliana.  ir;yi;    .  .  iS»i» 

UrxTKKiA.  Ki>xU    .  .  4>l 

<\>rnMU>sau  /^v»r*', .  .  4^1 

/?i^r*^«>'l»,s*»i.  Wi^i  .  4>1 

rr»*j%..^!.  Reti       .  4>l 

aI^^uul  "'?.    ...  Ai 
//.*«i\  •*.  rtxi  Fi.    A\ 


Hydnocakpus — CO»td. 

httei-ophylla^  Kurz 

octanara,  Ttiw, 

venenata,  Oaertn.  . 

Wi^htiana,  BL 
Hyi>nopuytl'M,  Jack 

fonnicariinu,  Jacl- 
Hydhaxgka,  Linn.  . 

altissima,  Wall,     . 

aspera,  Don   . 

hortensia,  DC 

Pottingeri,  Prain  . 

robusta,  Hook,/,  and  Tli, 

8tylosa.  Hnok,f,    , 

vestita.  Wall, 
Hymknaxdua,  a.  DC 

Wallichii,  A,  DC  , 
Hymknocaudia,  Wall.    . 

plicata^  Kurz 

punctata,  Wall, 

Wallichii,  Tul.       . 
Hymkxodktyon,  Wall.  . 

excelsum,  Wall,    . 

Haccidum,  Wall,    . 

obovatum,  Wall,   . 

tht^mlfiontmy  Wall. 

Htdfy  Wijfht 
Hymexopckwx,  Wall. 

as^micus,  Httok,/, 

parasiticus,  Wall,  . 
Hymkxopyuamis,  Wall.  . 

brachiata,  Wall,     , 
HjfprraHthcra    Morinf/a, 

Koxb. 
HYl»ERiaXE.K      . 
llYPRRicrM.  Linn.  . 

cemuuui.  /?'»x6. 

Hookerianum.  11'.  and  A, 

mysorense,  Hryne  . 

patulnm,  Thnnh,    . 
HypKtbttthrHm    racrwHifHm, 

Kurx 
,,  ftricinm, 

Kurz 


U HXOCAKPis,  R.  Br. 

r'nti/rans.  Wall. 

frutesceus,  li.  Br. . 
Ilkx.  Linn. 

Aquifolium.  Limn.       107, 

oymo«a.  Bi.   . 

driphHiph^iiHde*^  Kurx  . 

denticulata.  Wail. . 

dipynma.  Wal^. 

embelioide^.  //•^■i-. /*.     . 

excelsa.  Ha/.*. 

<x.<»n\->ii,  Braodis    . 

fradalis.  /A>i»i\  r\   . 

iianiueriana.  I)'mi;I; 

ji^?<».VJk<ri«r^t»«»«i,  Kurz     . 

iiodajam.  (\v,'r6r.  . 

iiriffithii.  /A*w. /*. 

Htx^keri,  Kist^ 

tnsi^nu^.  //••w. /*.  . 

intricauu  /Ai*\  /". 

macrv^phylla.  H\i.*«. 

malabahca.  B<:U. . 

i>ioTaxa.  //•«. 

sikkim«n<i5.  A(*n:. 
$4i;oaxa.  J I '.:.";. 
\b««to.*i».  Wc^l.     . 


PACK 

42 
41 
42 
42 
425 
425 
32S 
328 
328 
328 
328 
328 
328 
328 
442 
442 
612 
618 
612 
612 
406 
406 
406 
407 
406 
406 
406 
406 
406 
545 
545 

224 
48 
4S 

48 
4S 
48 
48 

417 

417 

489 
489 
4<<9 
107 
109 
167 
392 
109 
108 

ux: 

107 
107 
107 
107 
107 
107 
107 
109 
10!< 
107 
107 
107 
108 
107 
lt:8 
107 
107 
\^. 


Ilex — confd, 

Walkeri,      Wiffht      and 
Gardn, 

Wallichii,  Hool,f. 

Wijjhtiana,  Wall,, 
ILICINE.E 
Illicium,  Linn. 

Griffithii,  Iio*iI:,  f,  and 
Til,     , 

majus,  Hook./,  and  Tk 

manipurenae,  Watt 

Simonsii,  Maxim. . 

verum,  Hook,/', 
Illi<;eil.v,  Blume 

append icnlata,  Kurz 

Coryzadenia.  Jfevutn, 

khasiaua,  Clarke    . 

Kurzii,  Clarke 
Impatiens  fruticoaa,  DC 
„         Leschenaiiltii, 
Wall.   . 
Imperata   anmdiiiaceft, 

Cyrill, 
IxniGOFERA,  Linn.  . 

atroporpurea.  Ham, 

DiMtua,  Ham. 

galegoides,  DC 

Gerardiana,  Wall. 

hebepetala,  Btk,    . 

heterantha,  WaiL  . 

leptostachym,  DC  . 

pulchella,  'Haxb,    . 

stachyodes,  ZjoI,    . 

tinctoria,  ZJmn,     . 

HHcinataj  Roxb.    . 
IxGA,  Willd.     . 

r\-nometroides,  BM. 

dnlci*,  Willd. 

xylocarpa,  DC 
In  I' LA,  Linn.     • 

Lappa,  i>C     . 

cnspidata.  Clarke  . 

eupatonoides,  DC . 
loi»K$,  Blame   . 
IpoM.E.i,  Linn. . 

biloha,  Forak. 

Bona-nox,  Linm^    . 

yrattdlllonij  Roxb. 
Ischjpmam  ai^ostcioliam 
Hack. 

IS0X.\XI>R.l.  Wifrht   . 

caU»menra..  Kmz 
Candolieana,  H'tjirAi 
lanceolata.  ll'SviftC  • 
FeiTDCtetianA.  nl^kt 
ptHfamtka^  Knix 
StocksiL  Cl^rhe      . 
IIV^f^aMi.  A.  DC 

Itejl.  Linn. 
chineiHLS  iioui".  amd  Am 
nacnkphvlfau  IPaI/. 
BOtan^  komie 
ripaiia.  ^^i^.  amd  Hemui 

IxoxAXTHEs,  Jack 
icnaandxa,  Jack 
kha<Tana.  Boa^^  /*. 

Ixo&A.  Linu     . 


PIGS 


Bm»U 


<v 


«Boxb. 
Kmrz 

LSmm„ 
Jlir. 
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IxoRA — contd, 
ni^cans,  Br, 
Xotonisns,  Wall,  . 
})an'i<iora,  Vahl 
J'aretta,  Roxb. 
polyantha,  Wiffht  . 
Hpectabilis,  Wall,  . 
Htricta,  Koxb, 
Thwaitesii,  Hook,/, 
tomentotia,  Roxb.    . 
nndulata,  Roxb, 

Jacquinia  niscifolla,  J  acq, 

Jasminum,  Linn, 
arborescens,  Roxh, 
aiiriculatiim,  Vahl 
brcNnlobum,  -1.  DC 
cordifolinni,  Wall, 
(/randi^omm,  Gamble 
^^randifloniin,  Linn, 
hirsutumy  Willd.    . 
humile,  Linn, 
officinale,  Linn, 
pabescens,  Willd,  . 
repolutnm,  Sims.    • 
rigidum,  Zenker     . 
Sambac,  Ait, 
Rcandens,  Vahl 

Jatkopha,  Linn. 
Curcas,  Linn, 
glandalifera,  Roxb, 
gossypifolia,  Linn, 
heterophylla,  Heyne 
multifida,  Linn,     , 
nana,  Dalz,  and  (libs, 
Wightiana,  Muell,  Arg, 

Johnia  coromandeliana, 
Roxb. 
,,       salacioideff  Roxb 

Jonenia  Attocay  Roxb. 

JUGLANDEiE 

JuoLANS,  Linn, 
cinerea,  Linn, 
nigra,  Linn,  . 
pterococcoy  Roxb.  . 
re^ia,  Linn.   , 

JuLosTYLES,  Thwaites 
aiigustifolia,  TTitc, , 

JuxiPKRUs,  Linn, 
bermndiana,  Linn. 
communis,  Linn,    . 
elata^  Roxb.  . 
excel fa^  Brandis 
macropoda,  Boitis, . 
pseudo-Sabina,   Fisch. 

and  ^fey,    , 
recun'a,  nam, 
virginiana,  Linn,  , 
Wallichiana^    Hook,    f 
and  Th. 

JusTiciA,  Linn. 
Adhatoda,  Linn.     . 
Cicndarussa,  Linn,/, 

Kai>si'ka,  Kaempfer 
Roxbiirghiana,  Arn, 
Wightiana,  Am,   . 

Kandelia,  W.  and  A, 
Rheedii,  W,  and  A. 

Kayea,  Wall.  . 

assamica,  Kina  and  Pra 
tioribimda,  Wall,   , 
nen'osa,  T,  And,    , 
sftylosa,  TTitc, 


m 


PACK 

420 
420 
421 
421 
420 
420 
420 
420 
421 
420 

437 
407 
467 
467 
468 
467 
468 
469 
468 
468 
467 
468 
468 
467 
467 
467 
612 
613 
612 
612 
612 
612 
612 
612 

179 
179 
278 
662 
662 
662 
662 
663 
662 
87 
87 
697 
697 
697 
702 
698 
698 

698 
698 
697 

698 
523 
523 
523 

14 
14 
14 
334 
384 
59 
59 
59 
59 
59 


Kkndrickia,  Hook.  f. 

Walkeri,  Hook./, , 
Khaya  nenegalensimy  Juss. 
Kickxia 
KiGELIA,  DC    . 

pinnata,  DC  , 
Kleinhovia,  Linn. . 

Hospita,  Linn, 
KoKOONA,  ThwaiteB 

littoralitt,  Lawson  . 

zeylanica,  Thic, 
KoPMiA,  Blame 

fniticosa,  A,  DC  . 
KoKTHALSiA,  Blume 

laciniosa.  Mart, 

gcaphigera,  Kurz    . 
KuuKiMiA,  Wall.      . 

bipartita,  Lawg,     , 

paniculata,  Wall,  , 

pulcherrima,  Wall, 

robufta,  Korz 

zeylanica,  Am, 
Kydia,  Roxb.  . 

calycina,  Roxb, 

/ra tenia,  Roxb.     . 

glabrescens,  Mast, 


LABIATiE 
Laorkstromia 

calyculata,  Kurz    . 

floribunda,  Jack     . 

Flos-Reginae,  Retz 

grandijlora,  Roxb. 

nypoleaca,  Kurz    . 

indica,  Linn, 

lanceolata,  Bedd.    . 

lanceolata,  Wall,  , 

macrocarpa,  Wall. 

microcarpa,  Wight 

pan-iilora,  Roxb,    . 

Reffinte,  Roxb. 

Rottleri,  Clarke     . 

tomentosa,  Presl    . 

venusta.  Wall, 

villosa,  Wall, 
Ijondolphia 
LANSIU3I,  Rumph.    . 

anamalayanum,  Bedd. 

domesticam,  Jack  . 
Lantana,  Linn. 

aculeata,  Linn, 

alba,  Schauer 

Camara,  Linn. 

indica,  Roxb. , 
Laportea,  Gaud. 

crenulata,  Gaud,    . 
Lakix,  Miller  . 

americana,  Michx  . 

eunipea,  DC , 

Grifflthii,  Hook,  /,  and 
Th,     , 

sibirica,  Led, 
Lasianthera,  Pal.  de 
Beanv. 

apicalis,  Thw, 
Labianthus,  Jack    . 

acuminatos,  Wight 

Biermanni,  King   . 

capitulatas,  Wight 

cyanocarpufl,  JaA:k 

Hookeri,  Clarke    , 

lucidns,  Blume 

sesailis,  Talbot 

strigosas,  Wight    . 
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PAGE 

367 

367 

142 

478 

517 

517 

99 

99 

174 

174 

174 

482 

482 

737 

737 

737 

177 

177 

177 

177 

177 

177 

89 

89 

89 

89 

546 

371 

371 

371 

373 

376 

375 

371 

371 

372 

375 

372 

371 

373 

371 

375 

371 

375 

478 

150 

150 

150 

524 

524 

524 

524 

524 

656 

656 

720 

720 

720 

720 
720 

165 
165 
424 
424 
424 
424 
424 
424 
424 


Lasianthus — contd, 
truncatus.  Betid,  , 
venuloHUS,  Wight  , 
Wallichii,  Wight   , 

Lasiococca,  Hook.  f. 


PAOS 

425 
425 
424 
622 


symphylliaefolia,  Hook,/,  622 


Tn.      I 


»» 
»» 


\ 


Lasiosiphon,  Fresen. 
eriocephalus,  Dene. 
LAURACEiE    . 
Laurus  bilocularig,  Roxb. 
,,       Camphora,  Linn.  • 
,,      camohori/era, 
Kaempf.   . 
„       Ca»»ia,  Roxb. 
„       Cinnamomum, 

Roxb. 
„      glandulifera^  Wall. 
'lancet)laria,  Roxb. 
nitida,  Roxb. 
nobilig,  Linn. 
obtutii/olia,  Roxb. 
porrecta^  Roxb.     . 
rillom^  Roxb. 
Lawsonia,  Linn, 
alba.  Lam, 
inet^iigy  Linn. 
Lebetliempsif  orbicula  rif, 

MueU.  Arg. 
Leea,  Linn, 
alata,  Edgic, , 
aspera,  Wall, 
crispa,  Willd, 
macrophylla,  Roxb. 
robusta,  Roxb. 
sambucina,  Willd, 
umbraculifera,  Clarke    , 
LEGUMINOSil':       . 
Lepidopetalum  Jackianum, 

Radlk. 
Lepionurus,  Blume 
oblongifolius,  Magt. 
ttyhefirify  Kuns 
Lepisanthes,  B1.     . 
burmanica,  Kurz    . 
montanaj  Bl. . 
Leptadenia,  R.  Br. 
reticulata,  Wt.  and  Am, 
Spartium,  Wight   . 
Leptou.ka,  Bth. 

multiflora,  Gamble 
Leptodermis,  Wall, 
crassifolia,    Coll.  and 

Uem»l, 
Griffithii,  H(}ok.  f. 
lanceolata.  Wall,  , 
virgata,  Edgw. 
Leptonychia,  Turcz. 
glabra,  Turcz, 
heteroclita,  Kurz    . 
moacurroides,  Bedd, 

LEPT08PERMU3I,  Forst.      . 

javanicum,  Blume 
Lespedeza,  Mich.    . 

eriocarpa,  DC 

Prainii,  Coll,  and  Hemtil, 

sericophylla,   Coll,    and 
Hemtl, 

stenocarpa,  Maxim. 
Lettsomia,  Roxb.   . 

Bonarnox,  Roxb.   . 

ornata,  Roxb. 

uniflora,  Roxb. 

H.  Br. 


.578 
578 
557 
559 
564 

564 
560 

562 
568 
568 
562 
557 
561 
560 
565 
370 
370 
370 

597 
191 
191 
191 
191 
191 
191 
191 
191 
227 

194 
165 
165 
165 
194 
194 
194 
493 
493 
493 
.509 
509 
426 

426 
426 
426 
426 
105 
105 
105 
105 
351 
351 
236 
236 
236 

236 
236 
507 
506 
506 


782 


A  MANUAL  OF  INDIAN  TIMBERS 


Lkiio.kna 

kUuoa,  Henth, 
Lkiuiam,  Hr. 

lAII«61BfoliA,  Dflff.  , 

LKifitoMKitiH,  Don    . 

(leconi,  Kiu'9 

H|H)(*Ul)iliii,  JMtn     , 
Lku(h>i*(hh>N|  U.  Itr. 

uiAlayAUUH,  Jnvk    . 
LKM^ortrKmii'M,  Smitli   . 

OAiHiin,  Sm,   .        . 
Lkiuhjthok,  D.  Don 

(irifflihiAnii,  riatle 
Lkyi'Khtkuia,  Wall. 

formoim,  WttlL 

KlauoophvlU,  l[ool\/,  , 
Uit'iiAi.A,  Kiimi^.     • 

acuUAiU,  Mart',     . 

longiiHMi,  ay^*' 

/Ni/N(f<^it  Kun  1    . 

niumuia,  U'Nrwft,    . 
Lit)V»TUi'M,  linn.    . 

iHMni4ictum»  HoiJi\f,  and 
n 

MaatsmUon^kauuiiit  Vif*   . 
Ulyr»iuiu^«^  i\^r,  . 

iM>i)ttWiuM\  H'atV,    , 

Th.     ,        .        , 

Walker u  iK'tiT. 
IIHAV  K.K       . 
UUuuu  ^i^Attcettitt«  ^(  *^(-> 

n.    .       ,     *  . 

Li\L>&jbLv  Thuxib. 

••UiCilCfMIIti*    'Stuih. 
'  '  V  V  1l 


PAOR 

28U 
280 
M8 
548 
428 
428 
428 

Am 

480 
648 
548 
481 
481 
898 
898 
898 
738 
788 
783 
733 
733 
733 
475 
475 

4701 
475 
475 
475 
475 
475 
475 
475 
47« 
475 
475 

475 
475 
475 
475 
7^4 
7^4 
7^4 
7*4 
:?5 

*5 

li7 
I:?? 

It: 

140 

l:» 
574 
574 

574 
574 
574 
574 
574 
574 
574 
574 
57; 
571 
174 
)74 
}74 

;7^ 


PACK 

oAudata,  ColL  and  Hemd,  478 

inHi^is,  Ciarke     .  .  473 

intermedia,  Wiffht  .  478 

Icprocarpa,  TTiw,    .  .  472 

macrophylla,  Wall,  .  473 

malabarica,  Wall. .  .  473 

minutifloraf  Clarke  .  473 

pauciHora,  Clarke  .  .  472 

I)ur{)urca,  Vahl      .  .  472 

tcmiHora,  Wall.    .  .  472 

WijchUi,  Clarke     .  .  472 

LiNOHTOMA,  Wall.    .  .  578 

decandrum,  Wall, .  .  578 

paucitlurunij  Gr\ff',  .  578 

Bcandens,  KurM      .  .  578 

siameHntfy  Kun       .  .  578 

Uquidambar  altitutiana* 
m.     .       .       . 

LirioileHdi'OH  ffrandijlorumf 
Koxb. 
„  tolipifenim, 

LITS.KA,  Lamk. 
amara,  Blume 
ai^Htti/oliay  Kun 
au)ji:ustif61ia.  Wall. 
aMamica,  Hooi.X* 
Heddottiei,  //ooir'.y. 
chaitac«a.  Wall.    . 
ckiHifHtis^  Lamk.    . 
citxata,  iU.    . 
i»iiK»lory  Kun 
ci^riacea,  Utynt 
elon^ta,  WalL 
/WioM.  New . 
fttMrata,  TKic. 
glaberriuuu  Tkfc.  , 
^labnta,  Waii^ 
^randbn  WalL 
iteodai>hiii^«  TUv.  . 
Kba^vaua.  .V^vwa, 
Kin^i.  H'M)m:./\    . 
Kunii.  A't/iy  • 
lapOk  Wxl^,    . 
laDcifolia.  iv'^rd^    . 
lanu^iisocM.  Sm*    . 
[ieiij(fhyila^  K%rz     . 

>laajBii.  KIh*/ 
macnjtfA^ua^  Kan 

ttidd&.  iiCuxd. 

orwpiiilji.  H'Muc.j"', 

seintjoixvif'jiia,  WiU.     . 

tumxiuWiitu.  Bfh.  HtryHc    . 

:iuiiiimi2i»  Hintk./^. 

Wiilicaii.  .¥»•«*:.  ''. 
W^ijficjiua,  'f'«T. . 
^y!amc:i,     .".    mii     i'^*-. 

Vk"-  \^r i>  .\*  '-i.  ^x.    . 


332 

9  '. 

570 

671 

569 

572 

671 

673 

672 

670 

670 

669 

672 

672 

673 

673 

572 

572 

571 

572 

572 

570 

371 

572 

371 

575 

369 

371} 

575 

369 

572 

371 

572 

371 

572 

571) 

572 

371 

571 

371 

57«i 

572 

.TTH 

572 

57i» 

575 

571 » 

57^1. 

)7T 

572 

575 
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LiviSTONA — contd, 
chinensis,  Br,        .        .    733 
Jenkinsiana,  Griff.         .    734 
speciosa,  Kurz       .        .    733 

Lodoicea  seychellarum. 

Ijahill 737 

LOGANIACEiE        .         .    494 

LoNiCERA,  Linn.  .  .  396 
acuminata,  WaU,  .  .  396 
alpigena,  i^iiJi.  .  .  398 
angustifolia,  Wall.  .  397 
Braceana,  Uemd.  .         .    396 

flabrata,  WaU.      .     396, 397 
lildebrandiaoa,    CclL 
and  Hewtsl,  .         .    396 

hypoleuca,  Dene.  .  .  398 
leiantha,  Kurz  .  .  396 
Leschenanltii^  Wall.  .  396 
lignstxina,  Hal/.  .  .  397 
maciantha,  DC  .  .  396 
oheciu%,  ColL  amdBtmul.  396 
orientalis,  Lawkaret  .  398 
ovata.  Ham.  .  .  .396 
PeridywteHmmij  L.  .  .396 
poqMirascenSy    ifoo^.  y. 

and  Tk,  .396 

qmnqnelociilaria.  Hiifvbr.   397 

175 

m 

ITS 

173 

174 

174 

27 

27 

682 

682 

6» 


LoPHOPKTAurXy  Wigjkt 
fimbriatnm,  Wt^ki 
floribandiDB.  liyfa 
littoiale.  Kmrz 
Wallkluiy  JTarr     . 
Wi^htiaiuiniy 

LOPHOTHTI-Lira. 


5«? 

3£ 
5« 

3«; 


.   JS 


LORANTHAC 

LOKASTHUSy 

ampullae 
bicolor.  R/iX^ 
capitellatBB*.  IV, 

^lobtwoSk  Ras9.. 
heceransuiBv  B^siZ. 
hxvoIiBcn&Bk.  Roicb^ 

Iun&^nniiB»  W'Mil^  . 

Iii>nic«p}iiiiatK.  Ljam. 
awmttoKifblioBv  HT.  <But 

-1.    ".         .  .         .    5K 

pen&KMtauiok  Ifttjyt^        .  jX 

pulTpnuoiizia*  W^-mU,       .  lA 

SnxmlA.  Linn.       .         .  2 

Tiumeimwas..  ffvyA«r          .  X 
r»«(tiBllk  *'«■/.          .      4*1  W 

V.tllii'hiannav  Siiint/z.  .  3K 

Li>BUPfiTA:.u^i«  Br.  .        .  JSl 

cainernHf.  'Mir.                  .  31 

L4Jj:'x.ih:ci;»,  W"^al^iL.  «hL 

Dniiie          .                   .  :5 

rapii^tia.  ^'-=fhj7.  £i.u  Jr.  TS 

.  #r 

.    i»»7 
j» 

.   i»* 


.natXMsima.  ^fn-vf    . 
I.w?i3rrzKiLA.  WUliL 

nEM»mutHa»  'V'ilii.    . 
Ll'vusn.a,  Ham. 
'iiettfamuiunu  ^«i.r. 

Lrriirx.  Linn.  . 

■-*»«i»*.* 


■J* 

J* 
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LYCiu^i—contd. 

europseum,  Linn,   . 

ruthenicum,  Murray 
Lygodiam  flexuosum,  Sw, 
LYTHRACEiE 

Maba,  Forst    • 

andamanica,  Kurz 

buxifolia,  Pers.     . 

merguensis,  Hiem. 

micrantha,  Hiem, 

nigrescens,  Dalz,   . 

oblongifoUa,  Hiem, 
Macaranoa,  Thoaars 

Brandisii,  King 

denticalata,  Muell,  Arg, 

digyna,  Mudl,  Arg, 

Gamblei,  Hook,f, . 

^eliniefolia,  iung 

mdica,  Wight 

pastalata,  King 

Roxbarghii,  Wight 

Tanarius,  Muell,  Arg.    . 

tomentomy  Wight  . 
Maciiilus,  Nees 

bombycina,  King  , 

bootanica,  Meissn. 

Clarkeana,  King  . 

Duthiei,  King 

edulis,  King  . 

fruticosa,  Kurz 

Gamblei,  King 

Gammieana,  King , 

indicQy  Ktirs  . 

Kingii,  Hooh,^,    , 

khasyana,  Metssn  , 

Kurzii,  King, 

Listen,  King . 

macrantha,  Nees    , 

odoratissima,  Nee* 

pamflora,  Meissn, 

tapoyanof  Kurz 

\'illosa,  Hook,/,    , 
Macreightia  oblongi/blia, 

Thw. 
Mackopanax,  Miq. 

oreophilum,  ^fiq,  . 

tmdulatum,  Seem,  . 
Maddenia,  Hook.  f.  and 
Th 

himalaica,  Hook  f,  and 

n 

M^SA,  Forsk.  . 

andamanica,  Kurz 

argentea,  Wall, 

Chisia,  Don    , 

dubia^  Wall.  , 

indica,  Wall, 

macrophylla,  Wall, 

mollis,  A,  DC 

mollissima,  Kurz    . 

mnscosa,  Kurz 

paniculata,  A,  DC 

ramentacea,  A,  DC 

rugosa,  Clarke 
Magnolia,  Linn. 

Canvpbellii,  Hook,/,  and 

globosa,  Hook,/,  and  Tft, 
Griffithii,  Hook,  /,  and 

Th 

Gustavi,  King 
Pcaliana,  King 
pterocarpa,  JRoxb,  , 
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315 
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10 
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Magnolia — contd. 

sphenocarpa,  Wall. 
MAGNOLIACKiE  . 
MsRUA,  Forskahl     . 

arenaria,  Hook,/,  and  Th. 
Malaisia  tortuomy  Karz    . 
Mallea  Rothii,  A.  de  Jass. 
Mallotus,  Loar. 

acuminatus,  Muell,  Arg. 

albus,  Muell,  Arg, 

andamanicas,  lUiok,/.  . 

atrovirens,  Muell,  Arg. 

Beddoinei,  Hook,  f, 

cochinchinensis,  "I^ur,  . 

floribnndas,  Muell,  Arg, 

/uscescens 

khasianas,  Hook,/. 

Knrzii,  Hook,/    . 

I^wii,  Muell,  Arg, 

micranthuSy  Muell.  Arg. 

muricatns,  Bedd,    . 

muricatuti,  Kurz 

nepalensis,  Muell,  Arg. . 

oreophiluSf  Muell.  Arg. 

pantculatuty  Muell.  Arg. 

philippinensis,   Muell, 
Arg 

repandus,  Muell,  Arg,    . 

rbamnifolius,  Muell,  Arg,  618 

Boxburghianus,  Muell, 
Arg,  .        .        .        , 

stenanthus,  Muell,  Arg, 

tetracoccuif,  Kurz    . 

WalkersB,  Hook,/, 


9 
7 

31 
31 
633 
146 
618 
618 
619 
619 
618 
618 
618 
618 
622 
618 
618 
618 
618 
618 
619 
619 
619 
618 

619 
618 


618 
618 
619 
618 
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Mastixia,  Blume  •  .  391 
arborea,  Clarke  ,  .391 
euonymoides,  Prain  ,  391 
pentandra,  Blume  ,  ,  391 
tetrandra,  Clarke  ,        ,    891 

Mayodendrox,  Kun  .  514 
igneum,  Kurz        ,        .    514 

Medinilla,  Gaud.  .  .  868 
himalayana,  Hook,/,  .  868 
rubicunda,  Bl,        ,        .    868 

Melaleuca,  Linn.  .  .  351 
Cajuputiy  Roxb.  .  .  351 
Leucadendron,  Linn,      .    351 

Melanorrhcea,  Wall.  .  217 
glabra,  Wall,  .  ,  217 
ueitata,  Wall,         .        .    217 

Melanthesopsis  fruticosa, 

Muell,  Arg.  603 
patens,  Muell 


zeylanicusy  Muell.  Arg. .     618 

MALPIGHIACEiE  .        .    117 

MALVACEAE  ...      86 

Manoifera,  Linn.  .        .211 

andamanica.  King  .    211 

caloneura,  Kurz     .  213 

fsetida,  Lour,         ,        .211 

indica,  Linn,  .        .211 

longip€».  Griff,      .  213 

oppositi/oliay  Roxb.  214 

sylvatica,  Boxb,     .        .    213 

zeylanica.  Hook,/.        .     213 

Manolietia,  Blume        .      10 

Caveana,   Hook,  f,  and 

Th,     .        .      *  .        .10 
insignis,  Bl,  ,  .10 

Manihot  Glaziovii,  Muell, 

Arg,     589 

„        utilissima,  J*ohl      589 

Maoutia,  Wedd.      .        .    660 

Puya,  Wedd,  .    660 

Mappia,  Jacq. .  .166 

fcetida,  Miers  .     166 

oblonga,  Mtem       .         .     166 

ovata,  Mierg  .  .166 

tomentosa,  Mien  .        ,     166 

Marattia  fraxinca,  Smith  .    759 

Marlea,  Roxb.        .        .    389 

barbata,  R,  Br,     .        .    389 

begonisefolia,  lioxh.       .    389 

tomentosa,  Endl,   .        .    389 

Marsdenia      .        .        .492 

lucida,  Edgtp,  .    492 

Roylei,  Wight        .        .    492 

tenacissima,    Wt,  and 

Am 492 

tinctoria,  R,  Br,    .        .    492 
Mastersia,  Benth.  .  245 

assamica,  Bth,       .        .    245 
deistocarpa^  Baker         .    ^^o 


}) 


\ 


Arg. 
Melastoma,  Linn.  . 

Houtteanum,  Nand. 

imbricatum,  Wall, 

malabathricum,  Linn.    , 

normale,  Don 
MELASTOMACEiE 
Melhania,  Forsk.  . 

futteyporensis,  Munro   , 

Hamiltoniana,  Wall. 
Melia      .... 

Azadirachtay  Linn. 

Azedarach,  Linn,  , 

birmanica,  Kurz    , 

composita,  Willd,  , 

dubia,  Hiem. 

excelsa,  Jack 

indica,  Brandis     , 

japonica,  G.  Don   . 

robustay  Roxb. 

sempervirens,  Sw.  . 

superboy  Roxb. 
MELIACEiE    . 
Melicocca  trijugay  Juss.      . 
Melicope,  Forst.     . 

Helferi,  Hook,/.   . 

indica,  Wight 
Meliosma,  Bl. 

Amottiana,  Walp. 

CoUettiana,  King  . 

dilleniiefolia,  Bl,    . 

ferruginea,  Kurz    . 

pinnata,  Roxb, 

pungeng  Bedd. 

pungens.  Wall, 

simplicifolia,  Hook,/,    , 

Wallichii,  Planch, 

Wightii,  Planch,   , 
Melocalamus,  Benth.     . 

compactiflorus,  Benth,  . 
Melocanna,  Trin.  . 

bambusoides,  Trin. 

humilis,  Kurz 
Melochia,  Linn.     . 

velutina,  Bedd, 
M£ix>DiNus,  Forst.  . 

khasianus,  Hook./„ 

monog>'nus,  Roxb,. 
Melodorum,  Dunal. 

macranthum,  Kurz 

polyanthum,     Hook„  /, 
and  Th, 
Memecylon^  Lino* 


603 
866 
366 
366 
366 
367 
366 
104 
104 
104 
143 
143 
144 
146 
145 
145 
148 
143 
145 
145 
144 
146 
142 
195 
121 
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121 
204 
206 
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205 
205 
205 
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205 
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206 
205 
753 
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755 
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756 
104 
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47» 
47^ 
47* 
2d 
20 

20 
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5* 


JJ 


J» 


PACK 

368 
3G8 
368 
368 
368 
368 
368 
23 

24 

24 

24 

25 


Memecylon — contJ. 
angustifolium,  Wi^ht     . 
capitellatunif  Linn, 
edule,  Roxb,  . 
crande,  Jietz  . 
Ueyneanum,  Benth. 
pauciflorum,  Blnme 
umheUatum^  Burm. 

menispermacej: 

Menigpermum    Cocculnsj 

Roxb. 
cordifoHuniy 

Wind.  . 

fenestratiim, 
Gaertn.  . 
hlrsutum^ 

Linn. 
laurifoliumy 

Roxb.     .  25 
polycarpotif 

Roxb.     .  24 

vUloKumy 

Roxb.     .  26 

Meriandka,  Benth.         .  547 

ben^lensis,  Bth,  •        •  547 

strobilifera,  Benth.         .  547 

Mesp'dus  benffalenshf  Roxb.  320 

„     japonicaj  Banks  321 

Mesua,  Linn.   ...  59 

coromandelinay  Wight    .  59 

ferrea,  Linn,          .        .  59 

pulchtUa,  PL  and  Trian.  59 

Roxburghiif  Wight         .  59 

sclerophylla,  Thw.          .  59 

specioisa,  Choisy     .         .  59 

Thwaitesii,  PL  and  Trian,    61 

Metroxylon  Rumphii,  ^fa^^t,  734 

„        Sagiis,  Rottb,  ,  734 

Mezoneurum,  Desf.         .  268 

cucullatum,  W,  and  A,  269 

MiCHELiA,  Linn.      .        .  10 

Cathcartii,  Hook.  J",  and 

Th 11 

Champaca,  Linn,  .        .  12 
excelsa,  Bl.   .        ,        .11 

Kisopa,  Ham.         ,        ,  10 

lanuginosa,  Wall,           ,  11 

Mannii,  Kina         ,        .  11 

montana,  Bl.          ,         .  11 

nilagirica,  XenJc.    ,         .  13 

oblonga,  Wall.       .        .  13 
punduana,  Hook,  f,  and 

Th 11 

MiCRECHiTES,  Miq.          .  489 

elliptica,  Hook./.  .        •  489 

polyantha,  .1/*V/*.     .        .  489 

MiCROi>ESMis,  Planch.     .  612 

cascaritefolia,  Planch.    .  612 

MiCROGix>ssA,  DC    .        .  427 

albescens,  Clarke  ,         ,  427 

volubilis,  DC         .        ,  427 

zeylanica,  Clarke  .        ,  427 

MiCROMKi.UM,  Blunie       ,  125 

hirsutum,  Olir.       ,         ,  125 

pubescens,  Bl.        .        ,  125 

MicROTRons,  Wall.         .  173 

bivalvis,  Wall.       .        .  173 

dcnsiriora,  Wii/ht  .         .173 

discolor,  Wall.       .         ,  173 

latifolia,  Wight      ,        ,  173 

Jougifolia,  Wall.    ,        ,  173 

jnicrocar]m,  Wi^ht         .  173 

ovalifolia,  Wiff)it  ,        .  \T6 

rauiifiora,  Wi^ht    ,         .173 


MiCROTROPis — contd, 

Wallichiana,  WifffU       • 
MiT'LETTiA,  W.  and  A.    . 
atropiirpurea,  Bth, 
auriculata,  Baker  , 
Brandisiana,  Kurz 
cinerea,  Bth, , 
Dorwardi,      Coll,     and 

Hemd,         ,         ,         . 
extensa^  Bth. .         .         . 
glaucescens,  Kurz, 
Teif^yna,  Kurz        .         . 
leucanthay  Kurz 
macrostachya,  Coll,  and 

Hemsl.  ,  . 
monticola,  Kurz  . 
multiflora,      Coll,     and 

Hemsl,        ,        . 
ovalifolia,  Kurz     , 
pachycarpa,  Kurz , 
pendula,  i^M  . 
IMscidia,  Wt. 
pubinervis,  Kurz   , 
puerarioides,  Prain 
pulchra,  Bth. 
racemosa,  Bth, 


fericea,  Kurz 

splendens,  W.  and  A,    • 

tetraptera,  Kurz    , 

Wrightiana,  Prain 
MiLLiNGTONiA,  Linn.  f.  . 

hortensis,  Linn,     , 

pinnatOf  Roxb. 

tiimpUcifolia^  Roxb. 
MiLiusA,*  Lench. 

indica,  Lesch.         . 

macrocarpa,  Hook.f.  and 

J.  ftm  %  •  •  • 

nilagirica,  Bedd.    . 
Roxburghiana,  Hook,  f, 
and  Th.       .         .         . 
fclerocarpaj  Kurz  . 
velutina,  Hook.f.  and  Tli, 
Wiifhtiana,  Hook.f,  and 

Th.    .       .       ,       , 

zeylanica,  Gardn,  • 
Milnea  edidis,  Roxb. 
Mimosa,  Linn.  . 

amara,  Roxb. 

arabica,  Roxb. 

bifflobosa,  Roxb.     . 

co'sia,  Roxb. 

Catechu  J  Roxb. 

catechnoides,  Roxb. 

cinerea,  Roxb. 

concinna,  Roxb.     . 

dulcisj  Roxb. 

dumosa,  Roxb. 

eburnea,  Roxb. 

elata,  Roxb.  . 

Farnesiana,  Linn.  . 

ferruginea,  Roxb. . 

hamata,  Willd. 

heteropht/lla,  Roxb. 

/nfsia,  Roxb. 

Kalkora,  Roxb. 

jAitronum,  Roxb.  . 

leucophUea,  Roxb. . 

Incida,  Roxb. 

mutabilis,  Roxb.    . 

mt/riopht/lla,  Roxb. 

oho  rata,  Wo^Ai. 

odo  rati  »* » ma ,  "^yXi. 
pcimuta^WoyXi. 
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233 
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232 
509 
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205 
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21 
21 
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21 

21 
21 
149 
290 
307 
292 
289 
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296 
296 
288 
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309 
299 
294 
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292 
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290 
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302 
299 
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306 
290 
302 
299 
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Mimosa — contd, 
polyancistra,  Bth, . 
procerUf  Roxb. 
pudica.  Linn, 
pulchella,  Roxb.     . 
rubicaulis,  Linn,    . 
gcand^is,  Roxb.     . 
Sirissa,  Roxb. 
itipulacea,  Roxb.  • 
Suma,  Roxb. 
Sundra^  Roxb. 
xulocarpa^  Roxb.  . 

mimos£e     . 

MiMusops,  Linn. 

Elengi,  LAmi, 

hexandra,  Roxb,    , 

indica,  A.  DC 

indica,  Kurz  • 

Kauki,  Linn. 

littoralis,  Kurz 

Roxburghiana,  Wl^ht    , 
MiQUELiA,  Meissn.  . 

dentata,  Bedd.        . 

Kleinii,  Meissn, 
MiscHODON,  Thwaites 

zeylanicus,  7%M7.   . 

MiTREPHORA,  Bl.      . 

^ndiflora,  Bedd, . 

He^nieana,  T%w,    . 

Maingayi,  Hook,  f,  and 
1  ft,     ,        «        0        , 

obtusa,  Bl. 

Prainii,  King 

reticulata,  Hook.f,  and 
Th,     .... 

tomentosa,  Hook,/,  and 
Th 

vandtefora,  Kurz     . 
Moacurra  gelonioideSy  Koxb. 
^foUncea  canescens,  Roxb. 
Jfonetia  barlerioides,  L*Her. 
MONIMIACEiE 

MONOPORANDRA,  Thw.      . 

cordifolia,  Thw.     , 

elegans,  Thw, 
^fonosi8  Wiahtiana^  Bedd. 
MoRiNDA,  Linn.        • 

angustifolia,  Roxb, 

citrifolia,  Linn.      . 

exserta,  Roxb. 

persicfefolia,  Ham.  « 

speciosa,  Kurz 

tinctoria,  lioxb. 

umbellata,  Linn.    , 
Morindopsis,  Hook.  f. 

capillaris,  Kurz      . 

MORINGA,  JU88. 

concaneusiB,  y^immo 

pter^'gosperma,  Gaertn. 
MORINGEiE   . 
Morocarpus  longifolius^  Bl. 
„  WalVtckianu^^ 

Miq.    . 
MoRus,  Linn.   . 

alba,  Linn.    , 

atropurpurea,  Itoxb. 

cusfiidata.  Wall.     . 

incuca,  Linn, 

IflBvigata,  Wall. 

papyrfera     . 

serrata,  Jloxb, 
MucuNA,  Adans. 

«.\xQ^wx^ureat  DC  . 
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290 

305 

290 

3U7 

290 

287 

303 

306 

295 
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285 

285 

449 

449 

450 

450 

450 

449 

450 

449 

167 

167 

167 

607 

607 

19 

19 

19 

19 
19 
19 

19 

19 
19 
162 
192 
478 
557 
85 
85 
85 
426 
422 
422 
422 
422 
422 
423 
422 
422 
417 
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224 
225 
224 
224 
660 

660 
634 
631 
634 
636 
635 
636 
633 
635 
240 
340 
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MucuNA — contd. 

imbricata,  DC 

macrocarpa,  Wall. 

monospenna,  DC  . 

pniriens,  DC 
Muehlenbeckia  platyclada, 

yfeissn. .... 
MUNDULEA,  DC 

suberosa,  Bih. 
MUNRONIA,  Wight    . 

pumila,  Wight 

Wallichii,  \Vight   . 
Mural tia  juniperifolia,  DC 
MuRRAYA,  Linn. 

elon^ata,  DC 

exotica,  Linn, 

Gleniei,  Thu\ 

Konigii,  Spr, 
Musa  sapientum,  Linn. 

,,     Buperba,  Roxh, 

,,    textilis,  N€e    . 
MusSiSNDA,  Linn.     . 

calycinOf  Wall. 

Jiavescensj  Karst.    . 

frondosa,  Linn, 

glabra,  Vahl 

macrophylla,  Wall. 
Myrica,  l!ann. 

calif omica,  Cham. 

cerifera,  Linn. 

Gale,  Linn,    . 

inteffrijoliaf  Roxb. 

Na^,  Thunb. 

sapida^  Wall. 
MYRICACEiE . 
Myricaria,  Des%'aux 

elegans,  Royle 

germanica,  Desv.   . 
Myriomeuron,  Wall. 

nutans,  Wall. 
Myristica,  Linn.     . 

amygdalina,  Wall. 

andamanica,  Hook.f,    . 

attenuata,  Wall.    . 

Beddomei,  King    . 

canarica,  Bedd. 

ceylanica,  A,  DC  . 

Clarkeana,  King     . 

corticosaj  Bedd. 

corticosaj  Hook  f .  and  Th. 

eUipticOj  Kurz 

erratica,  Hooh.f.  and  T7i, 

exaltata,  Walt. 

Farquhariana,  Wall.     . 

fragrans,  Houtt.     . 

geminata,  Miq, 

gibbosa,  Hooh.f.  and  Th. 

glabra,  Blume 

glauca,  Blume 

(flaticescens.  Hook.  f.  and 

'    Th.     .        . 

Horsfieldii,  Blume 

Ir>'a,  Gaertn, 

Kingii,  Ho6k,f,     .     hhh^ 

lauriifolia,  Hook.  f.  and 
Th.     . 

linif'olia^  Koxb. 

longifolia,  Wall.    . 

magnifica,  Bedd.    . 

malabarica,  Land-. 

missionis,  Wall.    . 

moschataj  W^illd.    . 

Prainii,  King 
MYRISTICACKffi    . 
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240 
240 
240 
240 

552 
233 
238 
143 
143 
143 
44 
126 
126 
125 
125 
126 
723 
723 
723 
410 
410 
410 
410 
410 
410 
664 
664 
664 
664 
664 
664 
664 
664 
47 
47 
47 
410 
410 
654 
556 
555 
566 
566 
566 
565 
655 
556 
555 
555 
555 
555 
556 
555 
665 
555 
555 
555 

555 
555 
566 
556 

655 
665 
556 
656 
666 
556 
655 
666 
554 
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Myrsine,  Linn.        .  .  438 

africana,  Linn.      .  .  438 

aveniSf  A.  DC        .  .  439 

capitellata,  Wall.  .  .  439 

semiserrata,  Wall.  .  439 

Wiffhtiana,  Wall.  .  .  439 

MYRSINEiE    .        .  .437 

MYRTACEiE  .        .  .360 

Myrtus  caryophyllata^  Linn.  359 

„     communis,  Linn,  .  350 

,,      Jamhosa^  H.  B.  K.  357 

,,      melastomoideSf  F.  M.  366 

,,      trinervia,  Sm.  .  365 

Myxopyrum,  B1.     .  .  476 

smilacifolium,  Blume  .  476 

Nageia  hracteata,  Kurz  .  702 

,,      latifolittj  Kurz  .  702 

,,      Putranjiva^  Roxb.  604 

Nannorhops,  H.  Wendl.  733 

Ritchieana,  H.  Wendl.  733 

Karavelia,  DC      .  .  3 

laurifolia,  Wall.     .  .  3 

zeylanica,  DC       .  .  3 

Xareoamia,  W.  and  A.  .  143 

alata,  W.  and  A.   .  143 

Naroedia,  Bedd.     .  .  418 

macrocarpa,  Bedd.  .  418 

Natsiatopsis,  Kurz  .  165 

thunbergisfolia,  Kurz  .  166 

Natsiatum,  Ham.   .*  .  167 

herpeticum,  Ham.  .  167 

Nauclea,  Linn.        .  .  405 

CadambOf  Roxb.    .  .  400 

coadjunatay  Roxb.  .  400 

cordata.  Roxb.       .  .  400 

cordifotia^  Roxb.  .  .  401 

elliptica,  Dalz,  and  Oibf.  405 

missionis.  Wall,    .  .  405 

pat-vifoliay  Roxb.  .  .  403 

polycephala^  Wall.  .  401 

purpurea,  Roxb.     .  .  405 

ro^andj/b/ta,  Roxb.  .  404 

segsilifolia,  Roxb.  .  403 

tetratidray  Roxb.  .  401 

zeylanica.  Hook,/.  .  405 

Nectondra  Rodi«i,  Rob.  .  558 

Neerija  dichot^rnia,  Roxb.  178 

Neillia,  Don  .        .  .  317 

rubiflora,  Don        .  .  317 

thyrsiflora,  Don     .  .317 

NEPENTHACEiE    .  .  563 

Nepenthes,  Linn.   .  .  553 

distil latoria,  Linu.  .  563 

khasiana.  Hook./.  553 

Nephklium      .    *    .  .  197 

Gardner!,  Thw.      ,  .  197 

Griffithianum,  Kurz  .  197 

hypoleucum,  Kurz  .  197 

lappaceum,  Linn.  .  .197 

Litchi,  Camb.        .  .198 

Longana,  Camb,    .  .  197 

mutabile,  Br.        .  .197 

stif^ulaceum,  Bedd.  .  198 

Nkrium^  Linn.         .  .  487 

grandtfiorum,  Roxb.  .  490 

odorum,  Solander  ,  .  487 

Oleander,  Linn.     .  .  487 

reticulatum,  Roxb.  .  490 

tinctoriumj  Roxb. .  .  486 

tomentosutnj  Roxb.  .  487 

Neuropeltis,  Wall.  .  507 

racemosa,  Wall.    .  .  b^l 

Niebuhria,  DC       .  .  ^V 


NiEBUHRIA — contd. 

linearis,  DC  . 

siamensis,  Kurz    . 

variabilis^  Kurz 
NiPA,  Wurmb. 

fruticans,  Wurmb. 
Noltia  africana,  Harv.  an 

Sond, 
NOTHOPEOIA,  Bl.      . 

aureo-fulva,  Bedd. 

Colebrookiana,  Bl. 

travancorica,  Bedd. 
NOTOTHIXOS,  Oliv.   . 

floccosus,  Olip. 
NYCTAGINEiE 
Nyctanthbs,  Linu. 

Arbor-tristis,  Linn. 
Nyctocalos,  Teysm.  and 
Binn. 

Thomson!,  Hook./. 
Nyssa,  Linn.    . 

sessiliflora,  Hook./. 

OcHLANDRA,  Thwaites 

Beddomei,  Gamble 

Brandisii,  Gamble . 

Rheedii,  Benth, 

setigera,  Gamble    . 

stridula,  Thw. 

travancorica,  Benth. 
OcHNA,  Linn.  . 

andamanica,  Kurz 

fruticulosa,  Kurz   . 

Gamblei,  King 

pumila.  Ham, 

rufescens,  Thw. 

squarrosa,  Linn,    . 

Wallichii,  Planch. 

Wightiana,  Wall. . 
OCHNACEiE   . 
OcHRADENUs,  Dclile 

baccatus,  Delile     . 
OcHROCARPus,  Thouars 

longifolius,     Bth.    and 
Hk./. 

nervosugf  Kurz 

siamensis,  T.  And. 
OCHROSIA,  Juss. 

borbonica,  Gmel.    . 

salubrisy  Bl.  . 
OcHTHOCARis,  Blume 

javanica,  Blume     , 
Ocotea  bullata,  X.  ab  E. 
OcTOTROPis,  Bedd.  . 

travancorica,  Bedd. 
Odina,  Roxb.  . 

Wodier,  Roxb, 
OLACINEiE     . 
Olax,  Linn. 

acuminata,  Wall.  . 

imbricata,  Roxb,    . 

merguensis.  Planch. 

nana.  Wall,  , 

scandens,  Roxb.     . 

Wightiana,  Wall. 

zeylanica,  Linn,    . 
Oldenlandia     umbellata, 

Linn,     ,        . 
Olea,  Linn. 

cuspidatay  Wall.    . 

dentata.  Wall, 

diolca^  Roxb. 
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31 

33 

729 

729 

180 
222 
222 
222 
222 
584 
684 
549 
469 
469 

509 
509 
392 
392 

766 
756 
757 
756 
757 
766 
766 
135 
136 
135 
136 
135 
135 
136 
136 
135 
185 
86 
86 
55 
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56 
56 
482 
482 
482 
367 
367 
558 
418 
418 
218 
218 
162 
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163 
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161 
163 
163 
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899 
473 
474 

47a 
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Olka — contd. 

fragransy  Thunb.  .         .  472 

Gamblei,  Clarke    .        .  473 

Gardnerif  Thwaites        .  473 

glandulifera,  Wall.        .  474 

l\nocieroid4!8^  Bedd.         .  472 

panicidata^  Roxb.          .  474 

polygama,  Wight  .        .  473 

rohusta^  Kurz         .         .  475 

teniijiora^  Kurz      .         .  472 

OLEACEiE       .        .        .467 

Oncosperma,  B1.     .        .  727 

fasciculatum,  Thw,        .  727 

Ophioxylon     densiflorum^ 

Wall.       .  481 
,,              gerpentinumj 

Willd.      .  481 

Opii.ia,  Boxb.          .        .  165 
amentacea,  Roxb,  .        .165 

Opuntia,  Mm.         .        .  382 

Dillenii,  DC .        .        .  382 

spinosissima,  J/t//.        .  882 

OrtiKiude  acuminatUy  Y^vitz  659 

,,        syhatica^  Bedd.  659 

Oreodoxa  regia, H.B,andK,  723 

Ormocakpum,  Beauv.      .  237 

Bcnnoides,  DC       .        .  237 

Ormosia,  Jacks.       .        .  265 

^lauca,  Wall,         .        .  265 

inopinata,  Prain   .        .  265 

laxa,  Prain  .         .         .  265 

robusta,  Wight      .        .  265 

travancorica,  Bedd,        ,  265 

Orn  it rophe  aporetica^  Roxb.  193 

Cohhe,  Willd.   .  193 

glabra,  Roxb.  .  193 

,,          villosa,  Roxb.  .  193 

Oropiika,  Blume     .        .  19 
Brandisii,  Hook,  f,  and 

Th 19 

coriacea,  Tliw,       ,        ,  19 

crj'throcarpa,  Bedd,       .  19 

hcxandra,  Bl.        .        .  19 

katschallica,  Kurz         .  19 

obliqua,  HooJc.f.  and  Tli,  19 

polycarpa,  A,  DC ,        ,  19 

rhomsoni,  Bedd.   .         .  19 

uuiflora,  Hook.  f.andTh,  19 
zeylanica,  Hmik.f.  and  Th.  19 

Oroxylum,  Vent.     .        .  510 

indiciim,  Bth.        .         .  510 

Orthantiiera,  Wight    .  493 

viminea,  W,  and  A.       ,  493 

Orj'za  sativa,  Linn,  ,        ,  742 

OsRECKiA,  Linn.       .         .  366 

buxifolia,  Am,      ,         .  366 

crinita,  Benth,        .         .  366 

OsMANTiius,  Lour.   .        .  472 

fragrans,  fjour,      ,        ,  472 

suavis.  King  ,        ,        .  A12 

OsMELiA,  Thwaites  .        .  380 

aardneri,Th.vf.      ,         .  380 

zeylanica,  Tliw.     .        .  380 

OsTKOMKi.Ks,  Lindl.          .  327 

anthyllidifolia,  Lindl.    .  327 

OsTODKs,  Bhime       .        .616 

Ilclferi,  Mnell.  Arg.       .  616 

paniculata, /^/wwitf .         .  616 

zeylanica,  Mnell.  Arg,  .  616 

OsYRis,  Linn.   .         .         .  588 

arborea,  Wall,       ,        .  588 

Otantiieua,  Blume         .  BGG 

hractvata^  Korth.   .         .  3^0 

moluccfkun,,  Blume          .  3G6 


PAGB 

Otaxthera — contd, 
uicobarensis,  Teygm,and 
Binn.  ,         ,         .366 


OUOEINIA,  Bth. 

dalbergioides,  Benth, 
OxYMiTRA,  Blume 


f omicata,  Htwh.f,  and  Th,   20 
OXYSPORA,  DC 
ceniua,  Triana       . 
paniculata,  DC 
vagans,  Wall, 

OXYTKNANTHERA,  MunrO 

albociliata,  Munro 
Bourdilloni,  Gamble 
monostigma,  Bedd, 
nigrociliata,  Munro 
IMin'ifolia,  Brandis 
Stocksii,  Munro    . 
Thwaitesii,  Munro 


237 

237 

20 


Pachygone,  Miers  . 

ovata,  Miers  , 
P-«i)ERiA,  Linn. 

faetida,  Linn, 
Paeonia  Emodi,  Wall. 
Pahudia,  Miq. 

martabanica,  Prain 

xylocarpa,  Kurz    . 
Pajanelia,  DC 

multijujia,  Kurz     . 

Rheedii,  DC . 
Palaquium  grande,  Engler 
,,         Guita,  BurcK. 
,,         oblong  ijolium, 
Burck  . 
PALMEiE 

Panax  fragrans,  Roxb.  . 
,,  fniticosum,  Linn,  . 
,,  palmatum,  Roxb.  . 
Pancoria  rubiginosa,  Baill. 
PANDAXE.E  . 
Pandanus,  Linn.  f. . 

andamanensium,  Kurz  , 

ceylanicus^  Solms  . 

/a»cicnlaris,  Lain. 

foetidus,  lioxb, 

furcatus,  Roxb, 

minor,  Ham. 

odoratissimus,  Linn,/, , 
Panicum  antidotale,  Retz  , 
PAPILIONACEiE   . 
Parar.ena,  Miers    . 

sagittata,  Jfters 
Paramkria,  Benth. 

glandulifera,  Benth, 
Paramignya,  Wight 

longispina,  Hook,  f, 

monophylla,  Wight 
Paranepiielium,  Miq.    . 

xestophyllum,  Miq, 
Parashorea,  Kurz 

stellata,  Kurz 
Parastemon,  a.  DC 

urophylluni,  A.  DC 
Parixarium,  Juss.  . 

Griffithianum,  Bth, 

indicum,  Bedd. 

travancoricum,  Bedd, '  . 
Parishia,  Hook.  f.  .* 

insignis,  Hook.f.  . 
Park  I  a,  R.  Br.   "      . 

\Q\oY»\\y\\a,,  Kara     . 
VvOxVj\\T^\i\\,  G .  Don 


367 
367 
367 
367 
749 
750 
750 
750 
750 
750 
750 
760 

27 
27 
425 
425 
2 
280 
280 
280 
517 
617 
617 
445 
445 

445 
725 
386 
383 
387 
192 
740 
740 
740 
740 
740 
740 
740 
740 
740 
742 
228 

23 

23 
488 
488 
128 
128 
128 
194 
194 

83 

83 
311 
311 
311 
311 
311 
311 
220 
220 
289 
289 
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Parkinsonia,  Linn.         • 

aculeata,  Linn,       .         . 
Parrotia,  C.  a.  MeyCT  • 

.Jacquemontiana,  iScne.  . 
Parsoxsia,  R.  Br.    . 

spiralis,  Wall, 
Parvatia,  Decaisne 

Bnmoniana,  Dene, 
Pa88ifix)ra,  Linn.    • 

edulis,  Sims,  ... 

fa>tida,  Linn,  • 

Leschenaultii,  DC, 

nepalensis,  WalL  , 

stipulata,  Ait, 

Buljerosa,  Linn,  . 
PASSIFLOREiE  . 
Pa V ETTA,  Linn. 

breviflora,  DC        ,         , 

Brimonis,  WcUl,     ,         , 

Gleniei,  ITitr, 

hispidula,  W,  and  A,     . 

indica,  Linn. 

involucrata,  7%w,\ 

naucleiflora,  WaU, 

siphonatitha,  Dalz  • 

subcapitata,  Hook,/',     . 

tomeutosa,  Rocch,  , 

tomentosa,  Sm.       •        . 

Wightii,  Hook,  f,  ,        , 
Payena,  a.  DC 

lucida,  A,  DC 

paralelloneura,  Kurz     , 
Pkltophorum,  Yogel 

ferrugineum,  JSoiM.       . 
Pemphis,  Forst.      .        . 

acidula,  Forst,       ,        • 

anguftifolia,  Roxb.        • 
Pennisetum     typhoidenm, 

Rich,  ,        , 

Pextace,  Hassk.     , 

burmanica,  Kurz  , 

decaptera,  King      . 

Griflfithii,  King 
Pextacme,  a.  DC  . 

siamensisj  Karz 

suavis.  A,  DC 
Pentapanaxj  Seem. 

Leschenaultii,  Seem, 

parasiticum,  Seem, 

racemosum,  Seem, 

stel latum,  King 

subcordatum,  Seem. 
Pentaptera  Arjuna,  Roxb. 
bialata,  Roxb. 
coriacea,  Roxb. 
crenulata,  Roxb. 
glabra,  Roxb. 
panicHlat<i,  Roxb 
tomentosa,  Roxb. 
Pentapterygium, 

Klotzsch 

serpens,  Klotzsch  . 
Pentapyxis,  Hook.  f. 

stipulata,  Hook.f. 
Pergularia,  Linn. . 

minor,  Andr, 

oihratissima,  Wight 

jmllida,  Wight 
Pericampy'lus,  Miers 

incanus,  Miers  , 
Pericopsis,  Thw.    . 

Mooniana,  TTiw.  , 
'^YAvvvviOciLvLinn.     . 


5» 


>» 


PACE 

27ft 
270 
331 
331 
486 
486 
27 
27 
381 
381 
381 
381 
381 
381 
381 
381 
421 
422 
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421 
421 
421 
421 
421 
421 
421 
421 
421 
421 
449 
449 
449 
268 
268 
370 
370 
370 

742 
10(5 
106 
107 
107 
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77 
384 
384 
384 
384 
384 
381 
341 
345 
342 

341 

342 

429 
429 
399 
399 
493 
493 
493 
493 
26 
26 
2G5 
265 
490 
490 
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Pkuiploca — contd, 

calophylla,  /a/c.   . 

kydaspidis,  Falc.   . 
Persca  ^ratissima,  (inert n. 

,,      N^an-muh,  (Hir. 
Petaudii'M,  Nees  . 

barlerioides,  AVex  . 
Petatoma  altenufolin^  Koxb. 
Petnea  volubilis,  L.  . 
Pktixoa,  DC  . 

Itoxburgbii,  JJC    . 
Ph-«anthus,  Hook.  f.  and 
Th.     .... 

andamanicus,  Khw 

malabahcus,  Beda. 
Phai.rria,  Jack 

cauliflora,  Btnth,  . 
pHiLADKi.riius,  Linn. 

coronarius,  Litni.  . 
PhlUyrea  rohusta^  Roxb.  . 

PlILKUOCALYMUA,  Griff.    . 

Griff.thiana,  Mast, 
Piiix)(;acaxthus,  Nees    . 

thyreiflorus,  Nees  . 
PiUKHK,  Xees    .        . 

an/i^ustifolia,  Melssn, 

attenuata,  Xees 

lanccolata,  Nees     . 

imllida,  Nees 

paniculata,  Nees    . 

pnbesceuSf  Nees 

tavoyana.  Hook. J". 

riUo.tQy  \Vt.    . 

]yi(/htiiy  Bedd. 
PiHKNix,  Linn. 

acaulis,  Buck, 

dactylifera,  Linn, 

farinifera,  Ifoxb.    . 

humilis,  Ifoyle 

paludosa,  lioxh, 

pusilla^  Gaertn. 

robusta,  Hook.f,   . 

rupicola,  T.  And,  . 

sylvestris,  Roxb,    , 

zcylanica,  Trim,    . 
PiiOTiNiA^  LindL 

Griffithii,  Dene, 

inte^folia,  LindL 

Lindleyana,  W,  atjd  A. 

mollis,  Ilook.f, 

Notoniana,  W,  and  A,  . 
Phragmites  Karka,  Trim. 
PiiYLijiNTUUS,  Linn. 

albizzioides,  Hwiik.f.     , 

bflBolwtn'oides,  Wall,    . 

bicolor^  Muell.  Arq, 

columnaris,  Muell.  Arn. 

cyanospermus,      Muell, 
Arg 

distichus,  Muell,  Art/,    . 

Emblica,  Linn, 

glaucus,  Wall. 

indicus,  Muell.  Arg. 

Juuiperinoides,  MueU.  Arj^. 

lanceolariuSf  MuclL  Ar«;. 

Lawii,  O'rah, 

Lcschenaultii,  ^fuell.  Arg. 

/^•ucopt/ntSy  Roxb. 

lougifolius,  Roxb. . 

mnlt'lflorusy  Roxb. 

niyrtifolius,  Moim 

nepalrnsiSf  MueU.  Arg.  . 

pan'ifolius,  Hatn, 

pateuff  Roxb. 


490 
•liH) 
557 
558 
518 
518 
348 
524 
417 
417 

21 
21 
21 
578 
578 
329 
329 
475 
Ififi 
IGO 
523 
523 
507 
5G7 
507 
5(»8 
507 
508 
508 
507 
5()5 
508 
730 
730 
730 
730 
731 
730 
730 
730 
730 
731 
730 
324 
324 
325 
324 
324 
324 
742 
598 
599 
000 
002 
GOO 

001 
GOO 
599 
599 
001 
000 
001 
GOO 
000 
G03 
000 
598 
GOO 
002 
600 
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Pii  Y  LLAXTHUS — contd, 

polyphyllus,  Willd, 

i)oniiferu8,  ilool-,/, 

Prainianus,    Coll,    and 
Hem  si,        , 

reticulatus,  Poir,  . 

ret  tun  us  f  Roxb. 

st rictus,  Roxb. 

rirosns„  Roxb. 

Vitis-idiea,  Roxb.  . 

Wightianus,  Muell.  Ar 
PiiYLix)<.'iiLAMYS,  Burcau 

spinosa,  Bureau     . 
PiiYLLOSTACHYS,  Sicb.  and 
Zucc. 

bambusoides,   Sieb,  and 
Zucc, 

Mannii,  Gamble     , 
Phytocukne,  Wall. 

bracteata,  Wall,    . 

gigantea,  Wall, 

I)almata,  Wall, 
PicEA,  Link 

alba,  Link 

excelsa,  Link 

Morinda,  Link 

nigra,  Link,  . 

PiCUASMA,  Bl. 

andamanicHy  Kurz 

javanica,  Bl. 

uepalensisj  Benn.  . 

quassioidcs,  Benn. 
Picnena  excelsa,  Lol, 
Pierardia  sapida,  Roxb. 
PiEitiH,  I).  Don 

formosa,  D.  Don    , 

ovalifolia,  D,  Don 

\'illosa,  Hook.f,    . 
PiLEOSTEOiA,  Hook.  f.  and 
Th.     .        . 

viburnoides,  Hook,/,  and 
Th, 

PiMELANDllA,  A.  DC 

eugenisfiora,  Hook,/, 
Pinienta  officinalis,  LaH, 
PiNANGA,  Bl.    . 

cost^ta,  Bl.     • 

Dicksonii,  Bl, 

gracilis,  Bl,   , 

Griffithii,  Becc, 

hexasticha,  ScheJ', 

Hookeriana,  Becc, , 

Kuhlii,  Bl,    , 

Mannii,  Becc, 
PiNUs,  Linn.     . 

Cembra,  Linn, 

Deoilara,  Roxb.     . 

excelsa,  Wall, 

(lerardiana,  Wall, 

halepensis.  Mill,    . 

Khas^'a,  Roifle 

Laricio,  Poiret 

lon^folia,  Roxb,    , 

maritimoj  Lamk.  . 

Mcrkusii,  Jungh,  and  de 
I 'riese 

Pinaster,  Soland,  . 

Pinea,  Linn,  , 

Strobus,  Linn, 

sylvestris,  Linn,     , 
Piper,  Linn.     . 

arg>'rophylluin,  3/iq.     . 

Betle,  Linn,  . 

brachyst^hyum,  Wall. 
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00() 
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599 
598 
(;()3 
004 
003 
004 
001 
032 
032 

740 


740 
740 
IGG 
IGG 
100 
106 
710 
716 
716 
710 
710 
133 
134 
133,  134 
133,  134 
133 
132 
Oil 
431 
431 
431 


328 

328 
442 
442 
351 
727 
727 
727 
727 
727 
727 
727 
727 
727 
708 
703 
710 
704 
709 
703 
708 
703 
700 
703 
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Piper — contd. 

llannltonii,  Cas,  DC  .    664 

nigrum,  Linn,        ,  ,    664 

subpeltatum,  Willd,  .     664 

PlPERACEiE.        .  .     664 

PiPTADENiA,  Benth.  .     289 

oudhensis,  Brandis  ,     289 

PiiTAXTUus,  D.  Don  .     229 

nepalensis,  D,  Don  ,    229 

PisoxiA,  Linn.          .  .     549 

aculeata,  Linn,       ,  ,    649 

alba,  Span,    ,        .  .    649 

excelsa,  Bl.   ,        .  ,    549 

umbelli/era,  Seem.  .     649 

PiSTACiA,  Linn.        .  .    210 

cabulica,  Stocks.  ,  .211 
coccinea,  Coll.  and  Hemsl,  210 
integerrima,  J,  L,  Steimrt  210 

Khinjuk,  Stocky     ,  ,     210 

Lentiscus,  Linn,     ,  ,    210 

nmtica,  Fisch.  and  Mey,  210 
Terebinthus,  Linn, 
vera,  Linn,    , 

PiTiiEcoix)BiUM,  Mart.  . 
affine.  Baker  , 

anamallayanum,  Bedd.  . 
angulatum,  Benth, 
bigeminuni,  Benth, 
dulce,  Benth. 
g«minatum,  Benth. 
glomeriflorum,  Kurz 
lobatum,  Benth.     , 
niontanum,  Benth, 


nicobaricum,  Prain 
Saman,  Benth, 
subcoriaceum,  Thw, 
umbellatum,  Benth, 

PITTOSPORE/E      . 

PiTTOSpouuM,  Banks 
ceylanicum,  Wight 
dasycaulon,  Miq,  . 
eriocarpum,  Rogle 
ferrugineum,  Ait,  , 
floribundum,  W,  and  A, 
glabratum,  Ldl,     , 
humile,  Hook./,  and  Th, 
nilghirense,  Iv,  and  A, 
tetraspermum,  W,  and  A, 
Tobira,  Dryand,    . 
undulatum,  Vent,  , 

PiTYRANTHE,  Thwaites    . 
verrucosa,  Thw,     , 

Plagiopteron,  Griff, 
fragrans.  Griff, 

Plaxchonia,  Bl.     . 
littoralis.  Van  Houtte    , 
ralida,  Blume 

PLATANEiE    . 

PLATAXL'8,  Linn. 
aceri/olia.  Ait. 
occidentalis,  Linn,         . 
orientalis,  Linn,     ,        , 

Platycerium     Wallichii, 
Hook 

Platystioma,  Brown*     . 
myristiceum,  Brown 

Plecospermum,  Tr^ul  . 
andamanicum,  King 
spinosuni,  Tr^cid  , 

Ple€toco31ia,  Matt. 
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309 
309 
309 
309 
309 
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309 
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Plkctocomiopsis,  Becc. .  737 

paradoxus,  Becc,    .        .  737 

Plkctranthus,  UHfer.    .  546 

rugosus,  Wall.       .        .  646 

Plectronia    didyma^    Bth. 

and  Hook..  419 

„         didymaj  Brandls  419 
„            neilffherrensis, 

Bedd.          .  419 

„       parvijhray  Bedd.  419 
„        parvifoliay  Bth. 

and  Hook.  f.  419 

Pleurostylia,  Wight     .  176 

Wightii,  W.  and  A.       .  175 

Pluchea,  Cass.        .        .  427 

indica,  I^ss*  .        .        .  427 

ovalis,  DC    .        .        ,  427 

tomentosa,  DC      .        .  427 

PLUMBAGINEiE    .        .  436 

Plumekia,  Linn.      .        .  482 

a4niminataj  Roxb. .        .  482 

acutifolia,  Poir,    .        .  482 

alba,  Jacq.     .        .        .  482 

rubra,  Linn.  .        .         .  482 

PoDADKNiA,  Thwaites      .  617 

sapida,  Tliw,          .        .  617 

Podalyria  bracteata,  Roxb.  264 

PoDOCARPUS,  L'H^r.         .  702 

bracteata,  Bl.          .         .  703 

cupressina,  Br.      .        .  702 

elongata,  L'HA;    .        .  702 

latifolia,  Wall.      .        .  702 

neriifolia,  Don       .        .  702 

Podophyllum  Emodi,  Wall.  27 

„            peltatum,  L.  27 

P<eciloneuron,  Beddome  61 

indicum,  Bedd.      .        .  61 

pauciflorum,  Bedd.        .  61 

PoiKCiANA,  Linn.     .        .  269 

elata,  Linn,  .        .        .  269 

pulcherrinay  Roxb.         .  268 

regia,  Bojer  .        .        .  270 

Poinsettia       pulcherrima^ 

Grab.  .        .        .591 

POLYALTHIA,  Bl.        .  .         17 

acuminata,  Thw.  .  .  17 
andamanica,  Kurz  .  17 
cerasoides,     Bth.      and 

Hoojc.f.  ...  17 
coffeoides,  Bth.  and  Hook. 

f..  .  .  .17 
coHatOf  Hook,  f .  and  Th.  15 
dubiOf  Kurz  ...  20 
tTAfrr&DSjBth.andffook.f,  18 
Jenkinsii,      Bth,       and 

Hook.  f.  .  .  .17 
koriuti ,  Bth  .and  Hook.f.  1 7 
lonfi^folia,       Bth.     and 

Hook.f.  ...  18 
macropht/lla^    Hook.    f. 

and  Til.  .  .  .  20 
Moonii,  Thw.  .  .  17 
obliqua,  Hook.  f.  and  Th.  17 
persicifolia,     Bth.    and 

Hook.f.       .        .        .17 

rufescens,  Hook.f.  and  Tli.  17 

simiarum,  Bth.  and  Hook  f.  17 

suberosa,  Bth.  and  Hook.f.  17 

PoLYOALA,  Linn.     .        .       44 

ariiiata,  Ham, 
POLYGALKJR 
POLYGO^SEM 
Polygonum,  Linn, 
frondosum,  Meissn. 
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Polygonum — contd. 

moUe,  Don    .        .        .  553 

paniculatum,  Bl.   .        .  562 

poly8tach3rum.  Wall.     ,  552 

rude,  Meissn,         .        .  653 

PoLYOSMA,  Blume    .        .  330 

integrifolia,  Blume         .  330 

WaUichii,  Benn.    .        .  330 

Polyphraffmon    flavescens, 

Kurz      ....  418 

PoLYSciAs,  Forst.     .        .  385 

acuminata.  Seem.  .        .  385 

Pomaderris        .        .        .  180 

Pometia,  Forst.       .        .  198 

eximia,  Bedd.         .         .  198 
tomentosa,      Bth.     and 
Hook.f.     .        .        .198 

PoNGAMiA,  Vent.     .        .  262 

glabra.  Vent.         .        .  262 

PopowiA,  Endl.        .        .  19 
argentea,  Hook.  f.  and 

Th 20 

Beddomeana,    Hook.  f. 

and  Til.      ...  20 

Helferi,  Hook.f.  andTh.  19 

Hookeri,  Kiny       .        .  20 

Kurzii,  King ...  19 

nitida,  King  ...  19 

ramosissima,  Bedd.         .  20 

PoPULUs,  ToumdP.   .        .  690 

alba,  Linn,    .        .        .  692 

balsamifera.  Linn.         .  691 
ciliata.  Wall.         .        .690 

euphratica,  Olivier         .  691 
microcarpa,  Hook.f,  and 

Th 690 

nigra,  Linn.  .        .        .  692 

tremula,  Linn.       .        .  690 

PoRANA,  Burm.        .        .  607 

paniculata,  Boxb.  .        .  507 

racemosa,  Roxb.     .        .  507 

volubilis,  Burm.    .         .  607 

Posoqueria        dumetorunif 

Roxb.    .  413 
„      fasciculata,  RoKh.  412 

fragrans fK6n.  ,  414 

longijiora,  Roxb.  411 

uligxnosa,  Roxb.  412 

POTENTILLA,  Llun.   .            .  318 

fruticosa,  Linn.     ,        ,  318 

PoTTiNGERiA,  Praiu        .  330 

acuminata,  Prain  .        .  330 

PoTTSiA,  Hook,  and  Am.  486 
cantonensis.   Hook,  and 

Am 486 

PouRTHi^A,  Dene.  .        .  325 

argnta,  Dene.         .        .  325 

Pouzoi^iA,  Gaud.    .        .  658 

viminea,  Wedd.     .        .  658 

pREMNA,  Linn.          .         .  534 

barbata,  Wall.       .        .  535 

bengalcnsis,  Clarke       ,  536 

cordifolia,  Bedd.    .        .  534 

coriacea,  Clarke    ,        ,  534 
corv'mbosa,    Bottl.    and 

U'illd.        .        .         .534 

Havescens,  Ham.   .        .  534 

herbacea,  Roxb.     .        .  535 
integrifolia,  Linn. .     535,  637 

intcmipta,  Wall.  .        .  535 

\&t\to\\«i,  Roxb.  .  .  636 
•mucronuta,  Iloxb.  .  ^"^tj^^^^ 
iv&wtk,  CoW.  aixd  HeiiT\%\.  .    \3!?i!b 

p\HAfi\da.\A,  Wall.  .    ^"^^ 


»> 


Premna — contd, 

scandens,  Roxb. 

serratifolia,  Linn. . 

spinosa,  Roxb. 

tomentosa,  Kurz     . 

tomentosa,  Willd. 

vibumoides,  Wall. 
Prinsepia,  Royle    . 

utilis,  Royle  . 
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.  535 

.  635 

.  535 

.  536 

.  536 

.  536 

.  316 

.  316 

Priotropis,  W.  and  A.  .  229 

C3iasoides,  W.  and  A.   .  229 

Prismatomeris,  Thwaites  423 

albidiflora,  Thw.    .         .  423 

Prosopis  .        .        .*        .  288 

pubescens,  Bth.      .         .  288 

spicigera,  Linn.     .        .  288 

Stephaniana,  Kunth       .  288 

Protea       ....  575 

PROTEACKS:          .        .  576 

Protium  caudatum,  W.  and 

A 139 

Prunus,  Linn.           .        ,  311 

acuminata,  Wall,  .         .  314 

Amygdalus,  Bailb.        .  311 

armeniaca,  Linn,  .         .  312 

Avium,  Linn.         .         ,  311 
Cerasus,  Linn,        .        .311 

communis,  Huds.  .        .  313 

ebumea,  Aitch.  et  Hemsl,  315 

Jacquemontii,  Hook.f,  .  315 
Jenkinsii,  Hook,  f  and 

Th 311 

martabanica,  WcM,       ,  314 

microcarpa,  C,  A,  Met/.  315 

nepalensis,  Ser^      .        .  314 

Padus,  Linn.          .        .  314 

persica,  Bth .  and  Hook.f.  312 

prostrata,  Labill.  .        .  312 

Puddum,  Roxb.      ,  .      .  313 
punctata,    Hook.f.  and 

Th 311 

rufa,  Wall.    ,         .         .313 

sylvatica,  Roxb.     .          .  313 

tomentosa,  Thunb.          .  311 

triflora,  Roxb.        .         ,  311 

undulata.  Ham.     .         .  311 

Pseudocarapa,  Hemsl.  .  150 

Championii,  Hemsl.        ,  150 

PSEUIK>STACHYU3I,  MoDIO      753 

compax:tiflorum,  Kurz      .  753 

Helferi,  Kurz         .         .  754 

polymorphum,  Munro   .  75S 

PsEUDOSTREBLus,  Buieau  632 

indica,  Bureau       .         .  632 

Pseudotsuga       Douglaaii, 

Sab 7(»s 

PsiDiUM,  Linn.          .         ,  355 

Guava,  Raddi         .         .  355 

pomiferum,  Willd.           .  855 

pyr'^erum,  Willd.  .          .  855 

Psoraleapinnata,  Z,iww.     .  228 

PsYCHOTRiA,  Linn.  .         .  423 

bisulcata,  W.  and  A,     !  424 

calocarpa,  Kurz     ,         ,  424 

congeste,  W.  and  A.     .  424 

elon^ta,  Wioht     .         .  434 

eTTAticA,  Hook.f  .  and  TTi.  424 
fulva,  Ham.  .  .  .424 
Thwaitesii,  Hook.f,  \  424 
truncata,  Wall,  .  .  424 
Pteris  aquilina,  Linn,  '  759 
Pternandra,  Jack  .         *    368 


INDEX  TO  SCIENTIFIC  NAMES 


789 


Pterocarpus,  Linn, 
dalbergioides,  Roxb, 
indicuB,  Willd, 
macrocarpus,  Kurz 
Marsupium,  Roxb, 
Bontalmus,  Linn.  f\ 

Ptbkolobium,  R.  Br. 
indicum,  A»  Rich, 
laceranSf  Roxb. 
macropterum,  Kurz 

Pteropyrum,  Jaub.  and 
Spach.        .        .        . 
Aucneri,  Jaub,  and  Spach 
Oliveri,  Jaub,  and  Spach . 

Pterospermum,  Schreb. . 
acerifolium,  Willd, 
aceroides,  Wall,    • 
Blumeanum,  Korth, 
canescensy  Roxb.    . 
cinnamomeum,  Kurz 
diversifolium,  Blume 
fflabrescens,   W,  and  A, 
Heyneanum,  Wall, 
javanicum,  Junah. 
lancesfolium,  Roxb, 
obtnsifolium,  Wight 
reticulatum,  W,  and  A, . 
rubi^inosum,  Heyne 
semi-sa^ttatum,  Ilam. 
suberifolium,  Lam, 

PUERARIA,  DC 

Collettii,  Prain     , 
sikkimensis,  Prain 
tuberosaf  DC 
WaUichii,  DC       , 

PuNiCA,  Linn.  . 
Granatum,  Linn,  , 

PUTRANJIVA,  Wall. 
Roxburghii,  Wall, 
zeylanica,  Muell.  Arg,  . 

Pycnarrheka,  Miers 
pleniflora,  J/ier»    . 

Pygeum,  Gaertn. 
acuminatum,  Colebr. 
Andersoni,  Hook./. 
arboreum,  Endl,    , 
ceylanicum,  Bedd. . 
Gardneri,  Hook./. 
glaberrimum,  Hook./.  . 
montanum,  Hook,/, 
persimile,  Kurz 
Wightiannm,  Blume 
zeylanicum,  Gaertn, 

Pyr!enaria,  BL 
attenuata,  Seem,    , 
barrin^tonisefolia,  Seem. 
camellueflora,  Kurz 
diospyricarpa,  Kurz 
serrata,  BL    . 

PYRULjiRiA,  Mich.  . 
edulis,  .4.  DC 
Wallichiana^  Bedd. 

Pyrus,  Linn.    , 
Aria.,  Ehrh.  . 
Aucuparia,  Gaertn. 
baccata,  Linn, 
communis,  Linn,  , 
cuspidata,  Bertol,  , 
Cyaonia,  Roxb. 
ferruginea,  Hook,/, 
foliolosa,  Wall,     . 
germanica,  Ldl,    . 
granulosa,  Bertol, , 
Griffithii,  Dene,     . 
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267 
267 
259 
261 
259 
269 
269 
269 
269 

652 
.  552 
552 
100 
100 
100 
100 
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100 
100 
102 
102 
100 
102 
100 
100 
101 
101 
101 
245 
245 
245 
245 
245 
377 
377 
604 
604 
605 
27 
27 
315 
315 
315 
315 
315 
315 
315 
315 
316 
316 
316 
65 
65 
65 
65 
65 
65 
585 
585 
588 
321 
323 
323 
322 
322 
321 
320 
321 
323 
323 
321 
321 
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Pyrus — contd, 

indica^  Wall.          .  .     820 

insigms,  Hook,/,  ,  ,    321 
Jacquemontiana,  Dene, ,    321 

khasiana.  Dene,     .  .    321 

Kumaoni,  Dene,     ,  .321 

lanata,  Don,  ,        ,  .    323 

Malus,  Linn,         .  .321 

microphylla,  Wall,  ,    321 

Pasbia,  Ham,        .  .    322 

polycarpa,  Hook./,  ,    321 

rhamnoides,  Dene,  ,    324 

sikkimensis,  Hook,/,  ,    321 

Thomsoni,  King    .  .     321 

variolosa^  Wall.     .  .    322 

vestita.  Wall,        ,  ,    323 

ursina.  Wall,         ,  ,    324 

WalUchii,  Hook,/,  ,    324 


Quassia  amara,  L,    . 
QuERCUS,  Linn. 

acuminata,  Gamble 

acuminata,  Roxb,  . 

^gilops,  lAnn, 

Amherstiana,  Wall, 

annulata,  Sm. 

armata,  Roxb. 

Brandisiana,  Kurz 

ecutanicarpa,  Roxb. 

Cerris,  Linn,         •        . 

dealbata.  Hook,/,  and  Th, 

dilatata,  Lindl, 

eumorpha,  Kurz    , 

Falconeri,  Kurz     . 

fenestrata,  Roxb,  . 
/erox,  Roxb. 

glauca,  T^unb, 

Griffithii,   Hook,/,  and 
Th 

Helferiana,  A,  DC 

Ilex,  Linn,    , 

incana,  Roxb, 

lamellosa.  Smith   • 

lancesfolia,  Roxb, 

lanuginosa,  Don    , 

lappacea,  Roxb,     . 

Lindleyana,  Wall, 

lineata,  Blume 

mespilifoUa,  Wall. 

occidentalis,  Gau  . 

oidocarpa,  Korth,  , 

Olla,  Kurz    . 

pachyphvlla,  Kurz 

pedunculata,  Ehrh, 

polystach^a.  Wall, 

kobur,  Linn. 

rubra,  Linn,  .        . 

semecarpifolia,  Smith    . 

semiseriata,  Roxb, 

nerrata,  Roxb. 

serrata,  Thunb, 

sessiliflora,  Sm, 

spicata.  Smith 

tquamata,  Roxb.   . 

suber,  Linn,  . 

Thomsoni,  Miq,     . 

tnmcata,  King 

turbinata,  Roxb.   . 

velotina,  L^l, 

xylocarpa,  Kurz    , 
QUISQUAUS,  L. 

densiflora^  Wall,    . 
indica,  Linn. 
malabarica,  Bedd. . 
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671 
680 
679 
671 
679 
677 
682 
676 
682 
671 
680 
673 
681 
679 
679 
683 
677 

674 
676 
674 
675 
678 
681 
675 
679 
679 
677 
676 
671 
676 
681 
679 
671 
679 
671 
671 
671 
677 
682 
673 
671 
680 
680 
671 
681 
681 
681 
676 
681 
349 
349 
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Radermachera        amamay 

Seem.         .        . 
Randia,  Linn. 

Candolleana,  W,  and  A 

deceanensis,  Bedd. 

densifiora,  Benth,  , 

dumetorum,  Lam, 

exaltata.  Griff', 

£asciculata,  DC     , 
/oribunda,  DC 
/ragrans,  Kto. 

Gaidneri,  7^m«. 

Griffithii,  Hook,/, 

hygrophila,  Kurz  . 

longinora,  Lamk,  . 

longispina,  DC 

malabarica,  Lamk, 

nutans,  DC    . 

polggperma,  Roxb. 

racetnoga,  Roxb.    . 

rigida,  DC    . 

rt^pilosa,  Thw, 

sikkimensis,  Hook,/, 

tpeciosa,  Bedd. 

ttricta,  Roxb. 

tetrasperma.  Hook,/, 

tomentosa,  BL       , 

uliginosa,  DC 

Wallichii,  Hook,/. 
RANUNCULACEiE 
Ratonia,  DC     . 
Rauwolfia,  Linn.  . 

canescens,  Linn.   , 

denaiflora,  Benth,  , 

serpentina,  Benth, 
Ravenala  madagascariensiB, 

Sonn,         ,        . 
Rkevesia,  Lindl.     . 

pubescens.  Matt,   , 

WaUichii,  Br,       . 
Reinwardtia.  Dumort. 

tetragyra,  PiancA. 

trigyna.  Planch,    . 
Rennellia,  Korthals 

speciosa.  Hook,/,  , 
Rkptoni^,  a.  DC    . 

buxifolia,  A,  DC  . 
RESEDACEiE 
Rhabdia,  Mart.     (. 

lycioides.  Mart,     , 
RHAMNEifi    . 
Rhamnus,  Linn. 

Amottiimus,  Gardn, 

cireumscistus,  Roxb. 

dahuricus,  Pall.    . 

hirsutus,  W.  and  A. 

Jujuba,  L.      .        • 

nepalensis.  Wall,  • 

persicus,  Boissier  , 

procumbens,  Edgew, 

purpureus,  Edgew. 

triqueter,  Waxl,     • 

virgatus,  Roxb, 

Wightii,  W,  and  A, 
Rhazta,  Dene. 

stricta.  Dene,         , 
Rhipsalis,  Gaertn. . 

Cassytha,  Gaertn, 
RuizoPHORA,  Linn. 

Candelaritty  DC     • 

conjngata,  Linn,  . 

decanaray  Roxh.    « 


PAOK 

674 
411 
414 
414 
412 
413 
412 
412 
418 
414 
414 
411 
412 
411 
413 
414 
413 
417 
417 
412 
412 
412 
412 
417 
412 
411 
412 
412 
2 
194 
481 
481 
481 
481 

723 
99 
99 
99 
116 
116 
116 
423 
423 
442 
442 
36 
604 
604 
180 
185 
185 
185 
185 
185 
182 
187 
185 
187 
186 
186 
185 
186 
482 
482 
382 
382 
332 
882 
882 
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Rhizophora— con<(/. 
mucronata,  Lamh.         .    333 
parvi flora,  Roxb.  .         .     334 

RHIzOPHOREiE    .        .    332 

RiiODAMNiA,  Jack   .        .    355 
trinenHa,  Blume    .        .    355 

Rhododendron,  Linn.    .    432 
aff^hanicum,  Aitch.  and 

Hem»L  .  .  .432 
Anthopogon,  Don  .  .  482 
arboreum,  Sm.  .  .  433 
arffenteum,  Hook.  f.  .  433 
Auci'landiif  Hook.  f.  .  432 
barbatiim,  Wall,  .  .  435 
campanulatura,  Don  .  434 
campylocarpum,  Hook,/,  435 
cinnabarinum,  Hook,  f,  43G 
Collettianum,  Aitch.  and 

Hemsl, 
Dalhousiie,  Hook,f, 
Edgeworthii,  Hook,/,   , 
Falconeri,  Hook,/, 
formosum,  Wall.  . 
fnlgons,  Hook,/,  , 
grande,  Wight 
Griffithianam,  Wight     , 
Hodgsoni,  Hook,/, 
lepidotum,  Wall,  , 
Maddeni,  Hook.f,         , 
modestum,  Hook,/, 
moulmainensc,  Sfook,  f, 
nivalo,  Hook,/    , 
ponticum,  Linn,    , 
pimlceumy  Roxb.    . 
Thomsoni,  Hook,/ 


Wightii,  Hook,/, ' , 

RHODOMYRTUS,  DC 

tomentosa,  Wight . 

lihopala  exceUay  Roxb. 
,,       rohusta,  Roxb. 

Rhus,  Linn. 
acuminata f  DC 
Bucklamelay  Roxb. 
Coriaria,  Linn. 
Cotinus,  Linn, 
Griffithii,  Hook,/ 
insignis,  Hook,/  .  • 
japan  lea,  Linn, 
khasiana,  Hook,/ 
niysorensis,  Heyne 
paniculata,  Wall.  . 
pam flora,  Boxh, 


432 
432 
432 
433 
432 
435 
433 
432 
433 
432 
435 
432 
432 
432 
433 
433 
432 
435 
355 
355 
67G 
675 
207 
210 
208 
207 
207 
207 
209 
208 
207 
208 
207 
208 


pimjabcnsis, ./.  L.  Stewart  200 

scmialata,  Murrain         .  208 

succcdanea,  Linn,          ,  210 

rem  I  elf  era,  DC      .         .  209 

Wallichii,  Hook./        .  209 

Rhynchodia,  Ben'tli.       .  489 

Wallichii,  IJenth.  .        .  489 

Rhynchosia,  Lour.          .  24G 

pseudo-Cajan,  Camb.     .  24G 

RiuKs,  Linn.    .        .        .  330 
dcsmocarpum,  Hook,  / 

ami  Th,      .        ,        ,  330 

glaciale,  Wall.       .        .  330 
Griffithii,  Hook./ and  Th.  330 

Gmssularia,  Linn,         .  330 

luridiiin,  Hook.f.  and  Th.  330 

ui^nim,  Z,iN/i.        .        .  330 

onentalc,  Polret    ,        .  330 

rubnim,  Linn.        .         .  330 

Bni2ivs,  linn.         .        .  G22 

communis,  Linn.   .        .  G22 

Afappa^  Roxb.       .        .  62U 


RiVEA,  Chois.  . 

candicans,  Prain  . 

hypocrateriformis,  ChoU. 

omata,  Cholg. 
RoBiNiA,  Linn. 

Candida,  Roxb. 

macrophylla^  Roxb. 

pscudo-acacia,  Linn. 

racemom,  Roxb.     . 

jfennoldes,  Roxb.    . 

ifuherom,  Roxb. 
Rondeletla  exaerta,  Roxb. 
,,         <i/ictor<a,Roxb. 
Rosa,  Linn. 

anserinxefolia,  BoUs. 

Collettii,  Cr^in    , 

Kcfe,  Aitch,   ,        ,        . 

Eglanteria,  Linn.  . 

gigantca,  Collett    . 

involucrata,  Roxb, 

Lcschenaiiltiana,  W.  and 
'1.      •        •        .        • 

longicuspis,  Bertol. 

lutea.  Mill.    . 

macrophylla,  Llndl, 

moschata,  Mill, 

scricea,  Llndl. 

AVebbiana,  Wall,  . 
ROSACE^E      . 
RoBCoea  tomentosa,  Roxb.  • 
,,      rllloaa,  Roxb.        • 
Roamarlnug  officinalis,  L.  . 
Rottlera  alba,  Roxb. 

dlcocca,  Roxb.  . 
peltata,  Roxb. 
tetracocca^  Roxb. 
Thwaltesu,  Baill. 
,,  tlnctorla,  Roxb.  . 
RouuEA,  Aubl. 

caudate,  Planch.   . 

commutata.  Planch. 

humilis,  Bl.  . 

santaloides,  W,  and  A. . 
RoYDsiA,  Roxb. 

obtusifolia,  Hook. . 

pan'iflora,  GrlJ'.    . 

suaveolens,  Roxb.  . 
ROYLEA,  Wall. 

elegans,  Wall. 
Rubia  cordi folia,  Lhin.   . 
RUBIACE^    . 
Ruijus,  Linn.    . 

biflorus,  Buch. 

ellipticus.  Smith    . 

/aruit,  Ham. , 

fruticosus,  Linn,    . 

(inirreephul,  Roxb. 

lasiocarpus.  Smith 

lineatus,  Relnw.     . 

uioluccanus,  Linn. 

uiveus,  Wall. 

paniculatus,  Sm.    . 

raceniosus,  Roxb,  . 

rosiefolius,  Sm. 
RuMKX,  Linn.  . 

hastatus,  Don 
RUTACE.E      . 

Saiha,  Colebr. 
ciinipnnulata,  Wall. 
Icptamlra,  Hook.  /*. 
liinoniacca,  Wall  . 
wa\a\nmca,,  Bnlv{. 
\mvivc\x\a.\A,  EOlgu-. 


»> 


PAOB 

506 

SaRIA— COMtJ. 

PAGE 

60G 

pamflora,  Wall.   . 
SABIACE/R     . 

204 

506 

204 

506 

Saccharum  anmdinacenm. 

234 

Rctz.  . 

742 

234 

,,         fuftcum,  Roxb. 

742 

233 

„         officinarnm, 

234 

Linn  . 

742 

233 

Saccopetalum,  Bennett . 

22 

233 

longiflorum,     Hook.  /. 

233 

and  Th. 

22 

408 

Bclcrocarpum,   Hook.  /. 

409 

and  Th. 

22 

318 

tomentosum,    Hook.  /. 

318 

and  Til. 

22 

318 

Sager^^,  Dalz. 

15 

318 

Dalzellll,  Bedd.     . 

15 

318 

elliptica.  Hook./,  and  Th. 

15 

318 

laurina,  Dalz. 

15 

318 

Listen,  King. 
Thwaitesii,  Hook./,  and 

15 

319 

TJi 

16 

318 

Sageretia,  Brongn. 

187 

318 

Brandrethiana,  Aitch.    . 

188 

319 

costata,  Mlq.          • 

188 

318 

hamoAa,  Brongn.    . 

137 

319 

oppositifolia,  Brongn.    , 

188 

318 

theezans,  Brongn. 

188 

310 

Saguerus  Rumphiiy  Roxb. 

728 

545 

Sai^cia,  Linn. 

179 

545 

oblon^a,  Wall. 

179 

546 

prinoides,  DC 
Koxburghii,  Wall. 

179 

619 

179 

618 

verrucosa,  Wight  . 

179 

618 

SALICINE/R   . 

685 

619 

Salicomiabrachiata,  /2oz6. 

557 

617 

Sallsburla       adlanti/olia^ 

619 

Roxb 

700 

225 

Salix,  Toumef. 

685 

226 

acmoph^lla,  Boisif. 

686 

226 

alba,  Linn.    . 

687 

225 

anj<ustifolia,  Willd. 

690 

225 

babylonica,  Linn, . 

688 

36 

Caprea,  Linn. 
Daltoniana,  Anderss.  6OT 

687 

3G 

,689 

36 

daphnoides,  Vlll.  , 

689 

3(i 

divergens,  Andersf. 

690 

548 

elegaus.  Wall. 

688 

548 

eriophylla,  Andersn. 

687 

399 

eriostachya,  Wall. 

687 

399 

fragilis,  JLtnn.        . 

688 

317 

hastata,  Linn. 

688 

317 

ichnostachya,  Ldl, 
insignis,  Anderits. . 

685 

317 

687 

317 

longiflora,  Ander»$. 

687 

317 

obscura,  Anderss.  . 

687 

317 

oxycarpa,  Anderss. 

690 

317 

pycnostachj'a,   Anderss. 

690 

318 

tSafsaf,  Forsk. 

686 

317 

sclerophylla,  Anderss,    . 

686 

317 

sikkiinensis,  Anderss.  687 

",689 

318 

tetra.tperma,  Bedd. 

685 

317 

tetrasperma,  Roxb. 

685 

317 

viniiualis,  Linn,    . 

689 

553 

Wallichiana,  Anderss.    , 

687 

563 

SaIsHoijl,  Linn. 

552 

119 

arbuscula.  Pall,     ,         . 

552 

fa'tida,  Del,   .         ,         . 

.552 

204 

Salvadora,  Linn.   . 

476 

204 

oleoidcs,  Daie,       ,         . 

477 

204 

nersica,  Linn. 
Wl(/htlana,  Bedd. . 

476 

204 

476 

204 

SALVADORACE^ 

476 

.    ^Vi\ 

\  '^iK^A.KYi^VS^^QftAltn. 

133 

INDEX  TO  SCIENTIFIC  NAMES 
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Samadera — contd, 

indica,  Gaertn,      ,  .  133 

Samara  viridifiora,  Bedd.  440 

Sambucus,  Linn.      .  .  393 

adnata,  Wall,        .  .  393 

Ebidus,  Linn,        .  .  393 

javanica,  Blume    .  .  393 

SAMYDACE^         .  .  378 

Sandoricum,  Cav.  .  .  149 

indicum,  Cav.        .  .  149 

Sanseviera  Koxburghiana, 

Schult,        .        .  .723 

SANTALACE^       .  .  684 

Santalum,  Linn.     .  .  685 

album,  Linn,          ,  .  686 
austro-caledonicum, 

Vieill.  684 

Cunninghamii,  Hook.  J".  684 

Cygnoram,  Miq.     .  .  684 

Freycinetianum,    Gaud,  684 

insulare,  Bert.       .  .  684 

latifolium      .        .  .  684 

Lomei    ....  684 

pyrularium,  A.  Gray  .  684 

Yasi,  Seem,    ,        .  .  684 

S.VPINDACE^        .  .191 

Sapindus         .        .  .  196 

attenuatus,  Wall,  ,  .197 

Danura,  Vowt.       .  .  197 

detergens,  Koxh.    .  .  196 

eniarginatus,  Vahl  .  196 

laurirolius,  Vahl    .  .  196 

Mukoronaif  Gaertn.  .  196 

ruhery  Kurz   .         .  .  197 

ruhiginoea,  Roxb. .  .  192 

saponaria,  Linn.    ,  .  196 

gqnamosasy  Roxb.  .  .  194 

trifoliatugj  Linn.   .  .  196 

SAi'iuM,  P.  Br.         .  .  624 

baccatum,  Roxb.    ,  .  624 

cordifoliumy  Roxb.  .  617 

eugeniaefolium,  Ham,  .  624 

indicum,  Willd,     .  ,  625 

insigne,    Benth,     ,  .  625 

sebifcrum,  Roxb,   ,  ,  624 

\'irgatum,  Benth,   ,  .  624 

SAI'OTACEiE          .  .  443 

Sapkosma,  Blume    .  .  425 

ceylanicum,  Bedd,  ,  425 

coDsimile,  Kurz     ,  .  425 

fragrans,  Bedd.      ,  .  425 

indicum,  Dalz,       ,  ,  426 

tematnm.  Hook,/,  .  425 

Sauaca,  Linn.          .  .  278 

Griffithiana,tPrain  .  278 

indica,  Linn,          .  .  278 

Lnbbiana,  Baker   ,  .  278 

triandra,  Baker     .  .  278 

*"  Zollingeriana,  Jfiq.  ,  278 

Sakcocephalus,  Aizel  .  400 

CadambUf  Kvai     .  .  400 

cordatus,  Miq,        ,  ,  400 

Sakcochi^amys,  Gaud.  .  659 

pulchcrrima,  Gaud,  ,  669 

Sa  rcocl  i  n  i  um  Hookeri^  Thw  .616 

,,         longifoliumy  Wt.  616 

Sakcococca,  Landl.  .  592 

pniniformis,  Lindl,  ,  592 

galiguOf  Muell.  Arg.  .  692 

Sakcosperma,  Hook.  f.  .  443 

arboreum,  Benth,  .  443 

i}nmthu,  Benth,     .  .  443 

Sareostcmma  brevistigma, 

\\\andA.     .        ,  .494 


PAGB 

167 

167 

167 

167 

668 

64 

64 

66 

65 

65 

65 

604 

604 

604 

604 

327 

428 

428 

428 

428 

428 

66 

66 

67 

66 

66 

66 

67 

66 

207 

14 

14 

14 


66, 


Sabcostioma,  W.  and  A 

edule,  Kurz  . 

Kleinii,  W,  and  A, 

WalUchii,  ^i«.    . 
Sassafras  officinale,  Nees 
Saurauja,  Willd.    . 

fasciculata.  Wall, , 

Griffithii,  Dyer 

napaulensis,  DC    . 

punduana,  Wall.    , 

Koxbuighii,  Wall, 
Sauropus,  Blume    . 

albicans,  Blume     , 

compressus,  Muell,  Arg 

trinervius,  Muell,  Arg, 
SAXIFRAGACEiE  . 
Sc^voLA,  Linn. 

Koenigii,  Vahl 

Lobelia  J  Linn. 

Plumieri,  Vahl      . 

Taccaday  Roxb.  . 
ScHiMA,  Reinw. 

bancana,  Miq, 

crenata,  Korth. 

khasiana,  Dyer .    . 

mollis.  Dyer  .        • 

monticola,  Kurz     . 

Noronhse,  Rwdt,    , 

Wallichii,  Choi*y  . 
Schiuus  molle,  Linn. 
ScHizANDRA,  Michaux 

axillaris,  Hook.f.  and  TIi, 

elongata.  Hook,/,  and  Th, 

grandiflora,  Hook,/,  and 
III 14 

prqpinqua,  Hook,/,  and 
Th.     .        .        .        .       14 
Sch  izoch  iton  dysoxylifoli  unj 

Kurz .         .     148 

„       paniculatus^KuTz  148 

Schizostachynm        .        .     755 

SciiLKiciiKUA,  Willd.       .     194 

pentapetula,  Roxb.         .     194 

trijuga^  Willd,  .  ,  194 
Schmideltahigpida,  Thw,  ,  193 
ScHOEPFiA,  Schreb.         .     164 

acuminata,  Wall.  ,        .164 

fragrans.  Wall.  ,  .164 
ScHREBERA,  Roxb.  .        .    469 

swietenioides,  Roxb.  ,  469 
SCHUMACHERIA,  Vahl       .  3 

castaneaefolia,  Vahl       ,        3 

SCLEROPYRUM,  AjUOtt        .      688 

WaUichianum,  Arn,      ,  588 

SCITAMINEiE         .        .  723 

ScoLOPiA,  Schreber          .  38 

acuminata,  CIos.    .         .  39 

cragsipea,  Clos.        .         .  39 

crenata,  Clos.         .        ,  39 

Gaertneii,  Thw,     ,        ,  39 

lucida,  Wall.          .        ,  38 

rhinanthera,  Clos,          ,  39 

Roxburghii,  Clos, .        .  38 

Scopolia  aculeata,  Sm.      .  123 

SCftOPHULARIACEiE  .  608 

ScuTiA,  Comm.        .        .  187 

indica,  Brongn,     ,        .  187 

ScYPHiFHORA,  Gaertn.    .  418 

hydrophyllacea,  Gaertn.  418 

ScYPiiopETALUM,  Hiem. .  194 

},        nuniflonun, 

Hiem.  .  194 

ScYPHOSTACHYS,  Thw.    .  418 

coffeoides,  Thw.    .        •  4\% 
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ScYPHOSTACHYS — COntd. 

pedunculatus,  7^w.       .  418 

Somalia  Danura,  Roxb.   .  197 

Litchi,  Roxb.       .  198 

Longana,  Roxb.  .  197 

rubra^  Roxb.       .  197 

verticdlatay  Roxb.  197 

Secamone,  R.  Br.    .        .  491 

emetica,  R,  Br.    .        .  491 

Securidaca,  Linn. .        .  44 

inappendiculata,  Hassk.  44 

tavoyana.  Wall.    .        .  44 

Securinega     Leucopyrus, 

Muell.  Arg.  603 
,,          obovatOf 

Muell.  Arg.  603 

Semecarpus,  Linn.  f.     '.  220 

Anarcardium,  Linn./.  .  220 

auriculata,  Bedd.  .        .  221 

pandurata,  Kurz    .        ,  220 

subpanduiiformis.  Wall,  220 

subspatulata,  KinQ         .  220 

travancorica,  Bedd,       .  221 

Senecio,  Linn.         .        .  428 

araneosus,  DC       .        .  428 

corymbosus.  Wall,         .  428 

Bcandens,  Don       .        .  428 

Senna  alata,  Roxb.  •        .  271 

arborescens,  Roxb.  .  271 

auriculata,  Roxb.  .  273 

tumatrana,  Roxb.  • 

Sequoia  gigantea,  Torrev  ,  700 

„      sempervirens,  Lndl.  700 

Sesbania,  rers.       .        .  236 

fl^ypticaca,  Pers, .        .  236 

grandiflora,  Pers.  .        •  236 

paludosa,  Prain    ,        .  236 

Shorea^  Roxb.        .        .  77 

assamica,  Dver      .        ,  83 

floribunda,  J^urz    ,        ,  77 

gratissima,  Dyer   .        .  77 

Tacci/era,  Heyne    .        .  82 

nervosa,  Kurz        .        •  73 

oblongifolia,  TIiw.         .  77 

obtusa,  Wall,         .        .  82 

robusta,  Gaertn,/,         ,  77 

siamensis,  Miq.      ,         ,  77 

stellata,  Dyer         .        .  83 

Talura,  Roxb,        ,        .  82 

Tumbuggaia,  Roxb,       •  81 

SiDEROXYLON,  Linn.        .  444 

assamicum,  Clarke        .  444 

attenuatum,  A.  DC        .  444 

burmanicum.   Coll.  and 

Hemsl,        ,        ,        ,  444 
ferrugineum.  Hook,  and 

^\ir /!•     •               •               •               •  444 

Gamblei,  Clarke    .        ,  44-1 

grandifolium,  Wall,       ,  444 

Hookeri,  Clarke    .        .  444 
longepetiolatum,     King 

and  Prain          .        ,  444 

tomentosum,  Roxb.        ,  444 

SiLViANTHUS,  Hook.  f.    .  410 

bracteatus.  Hook,/,       ,  410 

SIMARUBEiE  .        .132 

Siphonanthus  indica,  Linn.  643 

SiPHONODOK,  Griff.         .  179 

celastrineus,  GriJ',        .  179 

Skimmia,  Thunb.     .        .  124 

Laureola,  Hook./,         ,  124 

Sladenia,  Kurz      «        *  ^ft. 
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atipent,  JJnn, 

prolifent,  Roxb. 

rigidA,  Wall, 

vaginata,  Dene,     . 

W^jhtii,  A,  DC    . 
Smythka,  Seem. 

calpicarpa,  Kurz    . 
SOLANACEiE . 
SOLANUM,  Linn. 

ferox,  Linn. , 

^eaDteum,  Ja4:q.  . 

indicam^  Linn, 

jasminoides,  Paxt. 

pubescens,  Roxb.    . 

pubenceiis,  Willd, 

torvum,  Hw,  , 

verbascifolium,  Linn.    , 
SoLBNOCARPUs,  W.  and  A. 

indicaj  W.  and  A, 
Solenottigma  Wighiii 

Blume 
SoNNEKATiA,  Linn.  f. 

acida,  Linn,/, 

alba,  >Sm. 

apetola,  Ham, 

Uriffithii,  Kurz 
SoPHORA,  Linn. 

Bakeri,  C,  B,  Clarke     . 

Dunii,  Prain 

glauca,  Letch. 

Uriffithii,  titockg     . 

heptaphyllay  Bedd. 

intemipta,  Bedd.   . 

mollis,  Grah, 

Prazeri,  Prain 

tormentosa,  Linn. 

Wightii,  Baker 
SoYMiDA,  Adr.  .Tubs. 

febrifuga,  Adr,  Ju^ss. 
Sfathoi>ka,  Beauv. 

arctiatGy  Wight 

campanulata,  Beauv, 

crispoj  Wall. 
/alcatay  Wall. 

longi  folia 

Rheedii,  Wall. 

Roxburghiiy  Sprengel 

Hipulata,  Wall. 
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oetutina^  Kurz 


xylocarpa^  T.  And. 
Spathoix)bu8,  Hassk. 

crassifolius,  Bth.    . 

Listen,  Prain 

Pottingeri,  Prain   . 

purpureus,'J5<A. 

riparius,  Prain 

Roxburghii,  Bth,  . 
SriiENODESMA,  Jack 

un^uiculata,  Schauer 
Spinifex  squarrosus,  Linn. 
Si'iK^A,  Lanu. . 

canesccns,  Don 

Lindleyanay  Wall. . 

Horbifolia,  Linn,    . 
Spodiopogon        dubius, 

Hackel 
Spondias,  Linn. 

acuminata^  Gamble 

acuminata,  Roxb,  . 

axillaris,  Roxb, 
dulciBf  Willd, 
mangifera,  Pers,    . 
*b>/jonia  orientaliiff  Planch. 
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Sponia  politoriaj  Planch.  .  631 

„  pelutina.  Planch.  .  630 

„  Wightii,  Planch.  .  630 

Staciitukus,  Sieb.  and 

Zuce 65 

himalaicuB,  Hook.  J",  and 
Th.     ,        .        .        .65 

Staphylea,  Linn.    .        .  203 

f:modi.  Wall,         ,        .  208 

Stemonoporus,  Thw.       .  85 

Wightii,  Thw,        .         .  85 

Stenumurwf,  Bl.  .         .165 

Stenosiphonium,  Nees    .  618 

Stephania,  Lour.    .        .  26 

elegans,  Hook,f,^and  Th*  26 

hemandifolia,  Walp,      ,  26 

rotunda.  Lour,       .        .  26 

Stephegyne,  Korth.        .  403 

diversifolia,  Hook,/,     ,  404 

parvifolia,  Korth,  .         .  403 

tubulosa,  Hook.f, .        .  404 

Stekculia,  Linn.     .        .  93 

alata,  Roxb,   ...  96 

angustifolia^  Roxb.        .  93 

armata,  Mast.         .         .  95 

Balanghas,  Linn,  .        .  93 

campanulata,  Wall.        .  93 

coccinea,  Roxb,      .        ,  95 

cognata,  Prain       ,        ,  93 

colorata,  Roxb,       .        .  96 

fcetida,  Linn, ...  93 

/ulgensy  Wall.         .         .  96 

guttata,  Roxb,        ,        .  95 

omata,  Wall,         .        ,  95 

pallens.  Wall,        ,        .  96 

populifolia,  Roxb. .        .  97 

Roxburghii,  Wall.         .  93 

Hcaphigera,  Wall.  .        .  93 

urens,  Roxb.  ...  94 

versicolor,  Wall.    .         .  93 

villosa,  Roxb.         .         .  94 

STERCULIACEiE   .        .  93 

Sterkospermum,  Cham. .  514 

chelonoides,  DC    .        .  514 

fimbriatum,  DC     .        .  516 

glandulosnm,  Miq.          .  514 

hypostictum,  Miq.  514 

neuranthum,  Kurz          .  515 

suaveolens,  DC      .        .  515 

Wallichii,  Clarke  .        .  514 

xylocarpum,  Wight        .  616 

Stilago  Bunius^  Linn.         .  610 

,,       diandra,  Roxb.      .  610 

,,       tomentosa^  Roxb.  .  610 

Stilbanthus,  Hook.  f.   .  530 

scaudens,  Hook,/,          ,  550 

Stocksia,  Benth.     .         .  193 

brahuica,  Bth,       .         .  193 

Stranv^sia,  Lindl.         .  325 

glaucescens,  Lindl,        ,  325 

Streblus,  Lour.       .        .  632 

asper,  I^ur,  .        ,        .  632 

niitis,  Kurz    ,        ,        ,  632 

taxoidegy  Kurz        .         .  632 

zeylanica,  Kurz      .         .  632 

Strobilanthes,  Blume  .  518 

alatus,  Nees   .         ,         .  619 
amabilis,  Clarke    ,     620,  522 

asper,  Wight  ,        ,        ,  520 

atropurpureus,  Nees       .  519 

auriculatus,  Nees    ,         .  519 
batb&tus^  Nees        ,         .519 

ca\\oaw%^  Nees         »        ,    ^\a 


STBOBiLAirTHKs — eomid. 
■  Dalhoananos,  Clarke 
divaricatos,  T,  And. 
DyeiianuB,  Hook,/. 
flaccidifoliaa,  Nee* 
foliosus,  T,  And. 
gossypinus,  T,  And. 
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519 

519 

.  521 

.  519 

520,  521 

520,  521 


gregalift,  Coll.  and  Hemd,  521 
heteromallas,  7*.  And.  .  520 
Heyneanos,  Nees  .  .  519 
homotropns,  Nees  .  .  520 
isophyllus,  T.  And.  .  519 
ixiocefdialaa,  Benth.  519 

jeyporensis,  Bedd, .  .  519 
Kunthianus,  T,  And.  .  520 
luridus,  Wight  .  520, 522 
papillosus,  T.  And.  .  521 
pectinatus,  T.  And.  .  519 
peutstemonoides,  T.  And.  519 
perfoliatus,  7*.  And.  .  520 
Perrottetianua,  Nees  .  520 
pulneyensis,  Clarke  520,  521 
rufescens,  7*.  And.  .    521 

Bcrobiculatua,  Dalz.  .  520 
sessilis,  Nees  .  .  .  520 
sexennis,  Nees  .  520,  522 
\nolaceus,  Bedd.  .  520,  522 
Wallichii,  iVTew  .  .  619 
warreensis,  Dalz.  . 
Wightianus,  Nees  . 

Strdmeria  tetrandra,  Yahl 
,,  tri/oliata^      W, 

and  A.         .        .        . 

Strombosia,  Bl. 
ceylanica,  Gardn, . 
javanica,  Bl, . 
leprosa,  Talbot 

Strophantiius,  DC 
dichotomus,  DC  . 
Gr'^thii,  Wight  . 
longicaudatus,  Wight 
WaUichii,  A,  DC  . 
Wightianus,  Wall. 

Strychnos,  Linn.    . 
cinnamomifolia,  T%w,    , 
colubrina,  Linn, 
Nux-Vomica,  Linn. 
potatorum,  Linn./. 
Kheedii,  Clarke 
WallichianA,  Benth. 

STYRACEiE     . 

Styrax,  Linn.  . 
Benzoin,  Dryand.  . 
Hookeri,  Clarke     . 
officinale,  Linn. 
polyspermum,  Clarke    . 
rugosum,  Kurz 
serrulatum,  Roxb.  . 
virgatunij  Wall. 

Su^DA,  Forsk. 
fruticosa,  Forsk.     , 
monoica,  Forsk. 
nudiflora,  3foq. 

SuMBAViA,  Baill. 
macrophylla,  MueU.Arg. 

Sunaptea  aisticha,  Trimen 
,,        scahriuscuUif 
Trimen  . 

SuRiANA,  Linn, 
maritima,  Linn, 

Swietekia,  Linn,     • 
Chickrassa^  Roxb. 
I,      Ckloroxylon.  Roxb. 
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SWIBTKSIA,— ODflfJ. 


■pkj\U,K 
soni,  Liai 


Sirhvrcnckii,  ! 

Stuofsis,  Oliv. 
GriSthiaiia,  Otit.  . 

SlHPHOBEMA,  Boxb. 

involtutnttim,  /foxb, 
polyindrum,  Wiffht 


micraphylla,  nught 
nereoM,  Wight  . 
obtuu.  Watt. 
oliguidra,  BedJ.  . 
phyllocalyx,  Claric 
pulclin,  K^At      ■ 

Wail'. 


HBO,  .ShU,  . 

Bpicala,  Soab. 
Hulcata,  A'Hn 
Sumuntia,  Ham,     . 
thexfolio,  Badl.-Haii 
Syhdiclis,  Hook.  f. 
puBdoxa,  Hoot./. 

Vail'.  '. 


Taukks.k  hontan  a,  Plum . 

alUriii/olia,  Boib. 
caroouiH,  Iftfftj.  . 
eriapa^  fioxb. . 

"lleyaeaMt,  WaU,  . 
recun-ii,  Roxb. 

T.GNI0OIIL.SNA,  llook.l. 

liiroiMiica,  /'rain  . 
Talauiu,  Jusb. 
nndsmonica,  £iiry 


uiitabilia,  51. 


Hook.f.  and 

Bl.  '. 
Iilirllaorpa,  Kiug  . 
Kabuiiuu,  Soot,_f, 


Th. 

BpOQgOCJUp*,  Kitlff 

Taharindub,  lion. . 

indi<»,  Limi. . 
TAMARISCINE*   . 
Tauarix,  linn. 

orticnlmU,  Vahl 
iliotca,  SoiA.. 


macrocirp^  Bunge 

Bsliiu,  lytr  • 
BtricU,  Boia, 

TAriRIA,  JUBB.  . 

hitsutu,  Uook.f.    . 


iradiilBta,  C.  Don  . 


attenofltana,  Muiir 
Dullooa,  Gamble 
Uriffitbii,  J/unro 
Ilelferi,  GamUe 
Wightii,  Bidd. 
Telopea  BpeciosiBBimB,  H. 


i:aDdic^  bc . 


Pen. 


rntappa^  Lta». 
Chpblil*,  Brt;. 
litriau,  Itoxh. 
crtaulala.  Both.     . 
toridiasima,  Griff, 
i/labro,  W.  nod  A. 
Maci-otarpa,  BMod. 
Muiii,  King  . 

"''Mn^lL^lri,. """. 

Olivcji,  Brondii     . 

paciculata,  W.  and  J. 

parvLflqra.,  7Sbi.     . 

procera,  Koib.       . 

jigrifolia    Knrs      . 

tnmfiitetlaj  Kutz    , 

lom*iito3»,  »'.  and  J. 
Tekhhtbomia,  Linn. 

emarjjiiiiita,  Chiniy 

ggwtatxntKera^  Iledd- 

japooics,  Thunb.    . 

imxtug^uM,  Chain 

srrrata,  Roib, 
TERSSTROMUCEiE 

Aaao,  UC'     .    '    \ 
lavis,  Vail   . 
■nMToi^f  Ik,  IFdU . 
tarmmUutt,  WiUd. 


Tetracira — cantd, 

Irlgj/na,  Boxb. 

Tjakamblbs,  B.  Br.        .  3- 

nudiflon,  S.  Br,    .         .  3 

Telranthera  amara,  Kees  .  5 

„         opeMJa,  Roxb.  5 

„         ffljiiu:a,Kan.  S 

Boxb.         .    G 

„  lanci/olia, 

Boxb.  .     5 

„         laarifMa, 


polsatUha,\VaU.b 
„  lamcannfolia, 

WaU..      .  a 

„  Wighliaita, 

Bedd..        .  & 
rAawiBucaiaiBiJi  ipaihiflorm, 

MuDiT''.  746 

TbutiDapteria  Nidua,  jE^tnn.  759 

Theolrom*  CacM,  Linn.  .  .9Ji 

THKaFxaiA,  Corr.      .         .  88 

LamiHa,  Dalz.  and  Gibi.  SB 

populnea,  Corr.      .         .  US 

Thevetia,  Udd.  .  481 

neriifolia,  Juit.     .        .  481 

ThusbeuoU,  Liim.  f.       .  ei8 

coccinea,  H'afj.      .         .  318 

gnindiiloni,  AMb. .        .  318 

myaoTenau,  7*.  ^nd.      .  618 


1,  Null 
Italia,  Lin, 


THYMEL-EACBJ:  . 


Olireri,  Gamble      .  .  7 

aiBDienaiB,  Gambit.  .  7 

TbyauiolEBDa  Airroatis,  .VcM  T 

Tilia,  Z,inn,        .         .  .  1 

TII.IACE.E      .        .  .  1 
TiLUCORA,  Colebr.  . 

nccmoaa,  Ct^d/r.  . 

TiuoNius,  Rumpb.  .  .  4 

Jnmbosella,  nie.  .  .  4 
T.S08P0HA,  Miers    . 

cordifoUa,  Jfiera    . 

TOUIIALIA,  JuBB.          .  .  I 

Oi^aletta,  Fer>.       .  .  I 

bilocularis,  H'.  aid  A.  .  I 

ToBKlcBi.t,iA,  DC    .  .a 

tiliEfolia,  DC        .  ■  2i 

TouBNuro-KTiA,  Linn,  .  & 

bi^dUb,  Linn.f. .  .  fi 

C«idollai,  Clarke  .  .  & 

Hookeri,  Claris    .  .  & 

kbaajBDiL,  Clarke    .  .  b 

ovatB,  It'oll.  .         .  .  & 

retictua,  Wight      .  .  a 

Boxborifliii,  Clarke  .  6 

viridiflo™,  WaU.   .  .  5 

Walkem,  Clarke  .  .  6 

Wightii,  aarlc     .  .  6 

TilACHELaSFKBUCll,     Le- 

maiio         ...  4 

Axilisre,  ilooii.f.  .  .  • 

\      §™jtoig*»,  Himt.J- 
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Martiana,  H,  Wendl, 
Trema,  Lour.   . 

amboinensis,  Blumc 

orientalis,  Blume   . 

politoria,  Planch,  . 

timorensis,  Blumc  . 
Trevesia,  Vis. 

palmata,  V'm, 
Trewia,  Linn. . 

nudijiora,  Uedd.     . 

nudiflora,  Linn,     , 

polycarpa,  Benth,  , 
Trichadenia,  Thw. 

zeylanica,  TTiio, 
Trichospermum,  BL 

Kurzii,  Kin^  , 
Trigonostemon,  Blumc 

diplopetalus,  TIiw, 

heterauthus,  Wi^ht 

Iffitus,  BailL^ , 

LawianuSf  Muell.  Arg. 

lon^olius,  Baill,  . 

nemoralis,  Thw,    , 

semperflorens,  Muell,  Arg,  615 
Triphasia,  Lour.     .        .     127 

trifoUata,  LC  .  .  127 
Triraphis  madagascaricnsis, 

Stapf.         ,        ,        .742 
Tristania,  R.  Br.    .        .    354 

burmanica,  Griff,  ,        ,    854 

conferta,  It,  Br,    ,        .    354 

Griffithii,  A'm/z      .        .    354 

mer^iensis,  Griff, ,  ,  354 
Tritaxis,  Baill.       .        .    613 

Beddomei,  Benth,  ,  ,  613 
Triticum  vulgare,  Vill,  .  742 
Triumfetta,  Linn,  ,  .  105 
Trochimndra  indiat,  Bedd.  177 
Twphis  anperUf  "Retz  .     632 

,,      3(vinom^  Koxb.       .     632 
Tsuga,  Carribre        .        .718 

Brunoniana,  Carr,  .     718 

canadensis,  Carr,  ,        .    718 

TUPIDANTHUS,     Hook. 

andTh.      .        .        .388 
calyptratus,  lloolc.f,  and 

lit 388 

TuupiNiA,  Vent.  .  .  203 
ncpalensis,  Wall,  ,  .  203 
pomifera,  DC  .  .  203 
TuRR^«A,  Linn.  .  •  143 
villosa,  Benn,  .  .143 
virens,  Linn,,        ,        •     143 

Ulex  europffius,  Linn," 
Ulmus,  Linn.    , 

campestris,  Spach, 

int^ri folia,  Koxb. 

lancifolia,  Roxh.    , 

montana,  Smith 

parvifolia,  ./a^<^.     . 

villosa,  Brandts     , 

fin/a  fa,  Koxb. 

Wallichiana,  Planch, 
UMBELLIFEIliE     . 
Uncaria,  Schrcb.    . 

attcnuata,  Korth    , 

dasyoneura,  Korth  . 
ferruffinea,  DC 

Gambier,  I\<txh, 

laevi^ataj  Wall, 
niacrophyJla,  Wall, 
piloaa,  lioxh, ,        , 


51 


>» 


Uncaria — contd, 
sclcrophvlla,  Roxh, 
setmilijotia,  Koxb. . 
scssilifructus,  Roxh, 
Unona,  Linn.  . 
Dasymaschala,  BL 
Desmos,  Dunal,     . 
discolor,  Vahl 
elc|^n8,  Thw, 
latifolia,  Houk,f,  and  TJt 
Lawii,  llook.f,  and  Th 
longiflora,  Roxh,    . 
pannosa,  Dalz, 
prnecox,  Hook.f,  and  T7i 
\'iriditiora,  Bead,   , 
zeylanica.  Hook,/,  and 
77*.     . 
Urceola,  Koxb. 
esculcnta,  Bth, 
Uropiiyllum,  Wall, 
zeylanicum,  TIiw,  , 
Urtica  acuminata^  Koxb. 
hicolor,  Koxb. 
crenulata,  Koxb. 
frutesceng,  Koxb. 
heterophvlla^  Koxb 
nauclei/toraf  Koxb. 
pulcherrima^  Koxb 
rugulosa^  Koxb. 
URTICACEiE  . 
UvARiA,  Linn. . 
Badajamha,  Koxb. 
cerasoidesy  Koxb.  . 
dioica,  Koxb. 
llamiltonii,  llook,f,  and 

Th,        ,  m  , 

longifolia,  Lam.     . 
niacfophvUa,  Roxh. 
Narum,  ^Vall, 
odoratUy  Koxb. 
Kuberom,  Koxb. 
tomentona,  Koxb.    . 
ventricomy  Koxb.   . 
villosa,  Koxb. 

VACCINIACEiE      . 

Vaccinium,  Linn.    . 
acuminatum,  Kurz 
bancanuni,  jfio.     . 
Dunalianum,  Wiffht 
exarintatum,  Kurz. 
Ixischcuaultii,  Wiffht 
Myrtillus,  Linn,    , 
nilgherrense,  Wiffht 
Oxycoccos,  Linn,  , 
rot nndi folium,  I^ld. 
serratum,  Wiffht    , 

Vallaris,  Burm. 
dichotoma,  "Wall.    . 
llcynei,  Sprenff,     . 

Vangukria,  Juss.    . 
edulis,  Vahl  , 
puhescens,  Kurz 
spinoaa,  Roxh. 

I'areca  heteroclita,  Koxb. 

Vatkkia,  Linn, 
acuminata,  Heyne  , 
cei/lanica,  Wight    . 
iiidica,  Linn, 
la ncetf folia,  Koxb. 
malaharica,  Bl. 

Vatica,  Linn.  . 
a^w\%,  Tluc.  , 
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405 

405 

405 

16 

16 

16 

16 

16 

.     16 

16 

16 

16 

16 

16 

16 

488 

488 

411 

411 

659 

660 

656 

659 

656 

656 

656 

658 

626 

15 

23 

17 

21 

15 
18 
15 
15 
16 
17 
22 
23 
21 

429 
429 

429 

429 

429 

429 

429 

429 

429 

429 

429 

486 

486 

486 

420 

420 

4^0 

420 

37 

85 

85 

85 

85 

85 

85 

84 

84 
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Vatica — could. 

difticha,  A.  DC  .  .73 
faginea,  Dyer  .  •  81 
grandiflnra,  Dyer  .  .  84 
Griffithii,  Brandis .  .  84 
lanceaefolia,  BL  •  .84 
obscura,  Trim,  .  .  84 
Roxhurffhiana,  BL  .      84 

scahriuscula,  Dyer .  .84 
Scaphula,  Dyer       .         .      84 

Ventilago,  Gaertn.  .  180 
calffculatOy  Tal.  .  .180 
madraspatana,  Gaertn,  .    18U 

VEKBENACEiE       .        .    523 

Vernoxia,  Schreb.  .  .  426 
acuminata,  DC  .  .  427 
Aplinii,  Coll,  and  Hem$L  426 
arborea,  Ham,  •  .  4S& 
el*eagnifolia,  DC  •  .  427 
Xurzii,  Clarke  •  .426 
scandcns,  DC  •  .  427 
solanifolia,  Benth,  .    426 

talaumifolia,    Hook,  f, 

and  Th,  ,  .  .  426 
travancorica,  Hook,/,  .  426 
volkamerioffoUay  Bedd.  •  426 
Yolkamerisefolia,  DC     •    427 

ViRURNUM,  Linn.  •  .  393 
acuminatum,  DC  .  .  3M 
atro-cyaneum,  Clarke  •  3d3 
Colebrookianum,  WalL.  394 
cordifolium,  WalU  .  393 
coriaceum,  BL  .  .  394 
corj'lifolium,  Hook,/,  ,  393 
cotinifolium,  Don  •  .  893 
erubescens,  Wcdl,  •  •  895 
f<ctens,  Decaisne  •  •  395 
f(t'tidum,  WalL  ,  .  393 
Griffithianum,  Clarke  .  393 
hebanthum,  W,  and  A, ,  395 
lutescens,  Hook.  f.  and 
Th.  .... 
Mullaha,  Brandis  . 


ner\'osum,  Don 


394 
395 
393 
393 


odoratissimum,  Ktr 
Opulus,  Linn.         . 
punctatum,  Ham.  .     393,  394 
Simonsii,  Hook./,  and  Th.  393 

stellulatum,  1V€UL  .    393 

Tinus,  Linn,  ,          .  .393 

Villerurnea,  Gaud.  .    659 

frutescens,  Blume  •  .    659 

integrifolia,  Gaud,  ,  659 
VIOLACE.^  ...  37 
Virgilia  capcnsis.  Lam,     .    228 

ViscuM,  Lmn.  ,         ,  .    SSS 

album,  Linn.           ,  .    583 

angulatum,  Heyne  ,  ,    584 

articulatum,  Burm,  .    584 

capitellatum,  5m.  .  .,684 

japonicum,  Thunb,  .    584 

mouoicum,  Roxh,  .  .    584 

orbicidatum,  Wt,   .  .    584 

orientale,  Willd,    ,  ,    584 

ovalifolium,  Wall,  .    5J4 
ramosissimum,  Wall,     .    5^ 

verruculosum,  Wt,  ,    584 

ViTEX,  Linn.    .          ,  .539 
Agnus-castus,  Linn,    539,  5i:i 

alata,  Heyne  ,          .  .539 

alata,  Koxb.  .         ,  .541 

altissima,  Linn,      .  .    541) 

,       arhorea,  Roxb.        .  ,    541 
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Wendlandia — contd. 

folia,  Kurz  ,        , 

,    639 

coriacca,  DC 

408 

ta,  Br, . 

.    642 

corymbosOf  DC 

408 

l)hylla,  lioxb. 

.    589 

cxserta,  DC  . 

408 

yloD,  Linn,/. 

,    542 

glabrata,  DC. 

408 

foUa,  Wall. . 

.     541 

Klomenilata,  Kurz . 
Lawii,  Ifook.f, 
ligustrina^  i\all.   . 
iiiteus,  Wall. 

408 

do,  Linn. 

.    539 

408 

Milaris,  Wall. 

.    541 

408 

ens,  y^ahl     , 

.     541 

408 

/,  Roxb. 

.     542 

Notoniana,  Wall.  , 

409 

I,  Linn.f,     . 
erleyi,  Kurz 

.     539 

paniculata.  DC 
pendula,  DC , 

408 

.     539 

408 

linn.      .         • 

puberula,  DC 

408 

)r,  Dalz, 

!     189 

tfcahrOf  Kurz. 

408 

lyana^  Brandis 

.     190 

gfcunda.  Griff. 

409 

,  lioxh. 

190 

tinctoria,  DC 

409 

laria,  Wall.  . 

.     190 

Wallichii,  W.  and  A,    , 

408 

ia,  7?ox6. 

.     190 

WiGHTIA,  Wall. 

608 

I,  H'.  and  A, 

.     190 

gigantea,  Wall, 

508 

lulis,  Hook,  f. 

.     190 

AViKSTKCEMIA,  Eodl. 

578 

inj^ularis,  \Vall. 

.     189 

canescens,  Meissn. 

578 

lefolia, 

.     190 

indica,  C,  A,  Mey, 

678 

ia,  W.  and  A, 

.     190 

WlLIX)U6HBEIA,  Roxb.      . 

479 

>rdata,  Wall. 

.     190 

ccylanics,  Thw,      , 

479 

a,  Linn, 

.     190 

edulis,  Roxb, . 

479 

riafarinosa^  Roxl 

).   543 

martabanica.  Wall. 

479 

infortunata^ 

WiNcniA,  A.  DC     . 

Roxb. 

.     543 

atro-niridig,  Kurz  . 

479 

serrata^  Roxb. 

543 

calophylla,  A,  DC 
Wistaria  chinensis,    Sieb, 

•i\,  Dalz. 

.    270 

and  Zucc.  . 

229 

i,  Dalz. 

.     270 

WiTHANiA,  Pauq.     . 

508 

HiA,  Roxb.  • 

.    728 

coagulans,  Dunal  . 

508 

oides,  Roxb. 

.    728 

somuifera,  Dunal  , 

508 

ora,  Mart.    . 

.    728 

WooDFOKDiA,  Salisbury'  . 

869 

la,  r.  ^47jJ.  . 

728 

floribunda,  Saliib, , 

369 

Kurz  . 

728 

fraticomy  Kurz 

369 

A,  Roxb. 

.     151 

tomentosOf  Bedd.     . 

869 

eri,  Thw, 

.     162 

WORMIA,  Rottb. 

8 

a,  Roxb,       . 

.     152 

bract mta,  Bedd.     . 

4 

:eii8,  Kurz    , 

,     152 

triquetra,  Rottb,     . 
Wriffhtta  carvotoides^  Roxb. 
Wbightia,  Br. 

8 

ft,  i?ox6. 

.     152 

728 

I,  Roxb, 

.     152 

486 

!,  Kurz 

,     152 

angustifolia,  TTiw, . 

486 

ta,  Hiern,     . 

.     152 

cocciuea,  Sims. 

486 

,,  JraW. 

.     152 

flavido-rosea,  Trimen     , 

486 

L,  Schreb.     . 

.    411 

moUitiMma.  Wall.  . 

487 

a,  Bedd. 

.    411 

tinctoria,  R.  Br.    . 

486 

bosa,  iri/W. 

.    411 

tomentosa,  R6m.  and  Sch. 

487 

ilata,  Kurz   . 

.    412 

zcylanica,  R.  Br,  . 

486 

i//oro,  Kurz . 

.    411 

,  Hookf. 
rica,  Iiook,  /*. 

.    411 

Xanthochymug  ovalijidiug, 

.    411 

Roxb.    . 

50 

a,  /?ox6.        . 

.    411 

,,            pictoriug, 

1 

Vifolia,  Roxb. 

.    412 

Roxb.    . 

50 

JUS,  JKox6. 

.    411 

XANTIIOrHYLLUM,  Roxb. 

45 

L,  Spreng.     . 

.    33G 

affinc,  Korth. 

45 

lica,  Baiil,    . 

.    33G 

amfHftifolium^  Wight     . 
Arnott\anuiny  Wight 
&/landulogum,  Gnff. 

45 

chia        mirabilis 

, 

45 

*'»y  •      •         • 

.     G93 

45 

iNDiA,  Bartling 

.    408 

flavescens,  Roxb,    . 

45 

iifolia,  Wight 

.    408 

glaucum,  Wall, 

45 

Xanthoputllum — contd 

Griffithii,  Hook,/, , 

pireng,  Roxb.  • 

Xekospkkmum,  Blume 

Noronhianum,  Bl, , 
XiMKNiA,  Linn. 

itgyptiaca^  Roxb.  . 

americaua,  Willd. . 
Xylia,  Benth. . 

dolabriformis,  Benth, 
XylopIa,  Linn. 

Championii,  Hook,/,  and 
Th,    , 

nigricans,  Hook,/,  and 
Th,     .        . 

par\ifolia.  Hook,  /,  and 
Til.     , 
XYL08MA,  Forster    . 

controversum,  Clog, 

latifolium,  Hook,  /,  and 
Th.     , 

longifolium,  Clog,  , 

Zalacca,  Reinw. 
Beccarii,  Hook,/,  , 
secimd&j  Or  iff,       , 
Wallichiana,  Mart, 

Zanthoxylum,  Linn, 
acanthopodium,  DC 
alatum,  Roxb, 
andamanicum,  Kurz 
Budrunga^  DC 
Haniiltonianum,  Wall, 
khasiauum,  Hook./, 
ovalifolium,  Wight 
oxyphyllum,  Edgew, 
Rhetsa,  DC  , 
tetraspermum,  W,  and  A 
tomentellum,  Hook,/, 

Zea  Mays,  Linn, 

ZlXYPHUS,  Juss. 
glabra,  Roxb, 
glabrata^  Heyne     . 
horrida,  Roth, 
Jujuba,  Lam, 
lati/olia,  Roxb. 
Linn<ei,  Laws.       . 
IncidOf  Moon 
microphylla,  Roxb. 
yapeca^  Roxb. 
Napeca,  Willd, 
nuuimularia,  W,  and  A 
GCnoplia,  Mill,       . 
oxyphylla,  Edgw, , 
rugosa.  Lam,         , 
S^ma-Christi,  Lam, 
tnnervia,  Roxb,     . 
vulgaris,  Lamk,     . 
wynadensis,  Bedd, 
xylopyra,  Willd,  , 

ZOLLINGERIA,  KuTZ 

macrocarpa,  Kurz  , 
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PAOE 

Aglay 

.     166 

Aak  .        .        .        . 

.     422 

Agni 

44 

Aavl . 

.    422 

Agniu       .        . 

.     537 

Abai 

.     116 

Agniun     . 

.     171 

Abala 

.     419 

AgDiiin     .        .        , 

.     536 

Abaradah. 

.     726 

Agnu 

.     171 

Abblu 

.      39 

Agru 

.     577 

Abniis 

'.       *     40 

4,  456,  460 

Agur 

.     579 

Ach  . 

.    423 

Ahala 

.     583 

Acha 

276,  456 

Ah-bud-dah      . 

.     726 

Achal 

187,  603 

Abera 

.     337 

Achir 

.     216 

Ahlada 

.     638 

Achatta 

.    197 

Ahnan 

.    405 

Achi 

.     610 

Ahnau 

.    401 

Acha- 

317,  423 

Ah-pur-rud-dah 

.    726 

Achimg    . 

.     376 

Ahu .        .        .        . 

422,  423 

Adai 

.     223 

Aigiri 
Ail   . 

.    431 

i\dak 

.    603 

.     267 

Adaka 

.     726 

Aila .        .        .        . 

.     267 

Adamarram 

.     337 

Allah 

.    291 

Adamarathi 

.     338 

Ailan 

.     431 

Adamanitha     . 

.    695 

Aima 

.     216 

Adamboe  . 

.    373 

Ain  . 

.     342,  648 

Adampa    • 

.     363 

Aini .        •        .        , 

.     652 

Adamsali  . 

.     624 

Aini-pillao 

.      92 

AdaDthei  . 

.     146 

Ainshi       .        . 

.     422,  423 

Adda 

.     283 

Ainta 

.     603 

Addalay    . 

.     612 

Ainth 

.     178 

.     623 
.     283 

Aint'hifl-  dbamin 

.      99 
.    431 

Adda  tiga 

Aira  . 

Addula     . 

.     603 

Aisalu 

.     317 

Adei 

396,  897 

Aita . 

.      99 

Adhatodai 

.     523 

Aiteni 

.     100 

Adhuari    . 

.     371 

AiyaDepela 

.     652 

Adike 

.     720 

Aj^nta 

.     502 

Adivi  bhendi    . 

.     112 

Ajensak    . 

.      45 

Adivi  billa 

.     264 

Ajeru 

.     583,  588 

Adivi  gerenta   . 

.     116 

Ajhar 

.     373 

Adivigabatadu . 

.     619 

Ajjanpatte 

.     661 

Adivi  pala  tlga . 

.    490 

Ak    .        .        . 

.    491 

Adona 

.     630 

Ak^hi      . 

6 

AdoDda    , 

1        •        • 

.      36 

Akalbir     . 

.     381 

Adulsa 

•        •        ) 

.     523 

Akari 

.     491 

Agabathu 

•        •        1 

.     537 

Akar-kanta 

.     389 

Agal 

•        < 

.     156 

Ak^s 

.     235 

Agaladara 

.     523 

Akas-Dim 

.     509 

Agallochum 

.     579 

Akata 

.     629 

Ag^Di 

.     698 

Akatti 

.     235 

Agas 

.     143 

Akaul 

.     389 

Agase 

.     235 

Akee         .        . 

.     191 

Agasta 

.     235 

Akh 

.     614 

Agati 

.     236 

Akhar 

.      99 

Aggai 

6 

Akbaterwa 

.      152,  572 

Agil 

.     147 

Akhe 

.    317 

AglSL 

.     290, 300 

I  Akhi 

.     317 

AgJabd    , 

.    BOO 

.    319 

AglaisL 

.     Iftft 

,    <c»'^"=i 

Akhdra 

Akhota 

Akhreri 

Akhrot 

Akmediya 

Akol 

AkoU 

Akori 

Akoria 

Akota 

Akrod 

Akrdt 

Akshar 

Akshi 

Akupatrikam 

Akiis 

Akyan 

1}  : 

Ala  . 

Aladamara 
Alai . 
Alald 
AlaDdu 
Alanga 
Alangi 
Alariya 
Alasale 
Alash 

Al^  thanda 
Alawa 
Alay 
Alchi 
Alei . 
Alesi 
Ali    . 
Albh 
Alisi 
Alkus^ 
Alia 
Alladi 
Alleri 
AlU      . 
Allian 
Allpeyar 
Almora 
Alti  . 
Ala  . 
Alubo 
Ali!icha 
Aludel 
Am  . 
Ama 
Amadnm 
Amal 
.  Amala  kama 


29( 


271,  4£ 


868, 


45: 


211 
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PAOK 

FAOB 

PAOK 

Ms   . 

.    271 

Amnit      •        .        .        .355 

Ant^ri       . 

.      99 

inta    . 

.    266 

AmsiU 

• 

51 

Anvalla     . 

.    119 

kra      .        •        . 

.    223 

Amte 

.     223 

Any&r 

.    431 

irai      .        •        .        , 

.     193 

Amti 

!     22 

3,440 

Ada 

.    599 

kri       .        .      161,34 

2,610 

Amtu 

.     610 

Aolay 

.    599 

iti        .        .        .22 

3,610 

Amtoa  sag 

610 

AodIa 

.     599 

itum   . 

.     223 

Ami!idaods 

28 

Aonli 

.    599 

)         .        .        . 

.     223 

Amudapu . 

622 

Aor  .        .        .        , 

812,  813 

)a       .        •        .        , 

.    211 

Amuk 

366 

Appa-kodakka  . 

.      38 

)a  bhdsa     . 

.    281 

Amuki 

413 

Appurz 

.    698 

>ada    .        .        .        . 

.    223 

Amulati    . 

599 

Apta 

281,282 

)al      .        .        .        . 

599 

Amiir 

161 

Ap2i!^  tsulu 

.     694 

)alam 

223 

^mi!^t 

583 

Aradal      . 

54,55 

)ar      . 

.     223 

An    . 

635 

Aradi 

.     290 

>ari     .         .        .        , 

599 

Ana  choriya 

656 

Aral  .        .        .        . 

.     290 

>arki  .        .         .         . 

631 

Anaimalli 

291 

Ardk 

.    476 

>at       . 

.    635 

Ana  kura  . 

567 

Arali 

166,  644 

)ata     .        ... 

.    500 

Anale 

339 

Arala 

1 

.    339 

3ati     .        .        .        . 

440 

Anambo    . 

370 

Aramana  . 

.    274 

myam 

223 

Anan 

496 

Aramanda 

.    862 

)e        .        .        .        . 

211 

Anander   . 

706 

Arambu    . 

.    750 

)era    .        .        .        . 

223 

Anap 

595 

AhLm  poll 

.     282 

)eri     .        .        .        . 

222 

An&r 

377 

Aran 

178,  535 

Deti     .        .        •        . 

223 

Ana-v&ya . 

51 

Arandei    . 

* 

.    510 

>gool  . 

.     581 

Ancha 

!     31 

7,318 

Aran^ 
Aranjili    . 

.     103 

)hota  .        .        • 

.    281 

Andamaigal 

.    335 

.    651 

jia       .        .        .        . 

.    454 

Andara     • 

.     289 

Aranthal  . 

.    651 

Ai       .        .        .27 

8,599 

Andiptmar 

.     335 

Arar 

.     413 

3lu         . 

.    602 

Anduga     . 
Anduka    . 

.     137 

Arara 

.     413 

30            .            .            . 

.     211 

.     137 

Arasa 

.    644 

t>odha . 

.    223 

Andi!ili 

.    458 

Aratala 

.     196 

t>olati  .        .        .        . 

599 

Andon-wemia  . 

169 

Aravi  mam^^  . 

.     223 

bota    .        .        .        . 

223 

Anduv&n  . 

.    429 

Arawi  nfm 

.     129 

botha  .        .        .        . 

282 

Anei  thondi 

96 

Arbambal 

.    887 

bre      . 

.    395 

AnemiU     . 

.    342 

Archaka    . 

.    877 

bri       .        .        .        . 

.    493 

Anepu 

.     595 

Archarra  . 

.     224 

biit      .        .        .        . 

223 

Anem 

622 

Archi 

.     281 

dah      .        .        .        . 

735 

Aneta 

118 

Ard&wal    . 

.    433 

iali     .        .        .        . 

221 

Anga 

471 

Ar^   .        .        . 

.    282 

di        .        .        .         . 

622 

Angan 

471 

Areeta 

.     196 

e          .         .         .         . 

261 

Angana     . 

418 

Areka 

.     281 

i 

207 

Ang&o 

171 

Arend 

.     622 

i 

563 

Angari 

421 

Arendi 

.     622 

ili         .         .         .18 

4.439 

Angi&r 

481 

Arengi  banu 

886,  610 

ilpati  .        .         .         . 

440 

Angnera    . 

695 

Arfu 

.     300 

jour     . 

kudu   .        .        .         . 

.     221 
.    486 

Ango 
Angon 

471 
471 

Ar]ghawan 
Arnai 

.    264 
.     300 

la         ...     66 

3,  599 

Angiir 

.     190 

Arhar 

.     246 

lAi        .        .        . 

.     183 

Angtirak   . 

314 

Arhar  dal . 

.     246 

lanch  .         .         .         . 

330 

Anpiiti 

.     601 

Ari    .        .        .     2iJ 

16,  267,  281 

la  vetasamu 

735 

Ani  kondamani 

.     287 

Ari    .        .        .        , 

.    395 

li   .    278,279,281,28 

2,  610 

Ani-nar     . 

94 

Aridda 

222,  223 

litaki 

282 

Anjalli 

.     652 

Arikota 

.    349 

lidcha .        .        .     .    . 

394 

Anjan 

27 

6,  341 

Arinj 

.     295 

lika     .        .         .         . 

699 

An  j  ani 

341 

Arin^il 

.     389 

lora     .        .         .         . 

563 

Anjir 

4^ 

;i,  68 

7,649 

Ari  vita 

.    862 

losa     .        .         .        . 

282 

Anjiri 

649 

Arjan 

.    841 

liik      .        .        .         . 

465 

Anjun 

.     368 

Arj&n 

.    628 

luki     ...     30 

7,  699 

Anjuni 

368 

Arjun 

.    341 

ma       . 

.    766 

Anka  koli . 

.     480 

Arjilln 

841,508 

na        .         .         .         , 

223 

Ankenda  . 

.     124 

Arji!ina 

.    341 

nia       .         .         .         . 

.     183 

Ankbria    . 

.    484 

Aijuna  sadru 

.    341 

ora  amari    . 

.     150 

Ankol 

.     188 

Arjunna    . 

.    614 

pallai  . 

.     223 

Ankdl       . 

389 

Arji!^no 
Arka 

.    341 

pati-lara 

.     506 

Ankola 

389 

.    491 

peach  . 

.     127 

Ankolamu 

.     389 

Arkaula    . 

.    68a 

phak    . 

.    631 

Ankora     . 

.    389 

Arkhan 

.    701 

phi      . 

.    585 

Ankri 

.     317 

Arkhar     . 

208,  209 

ra         .        ,        . 

.     223 

AnktLl       . 

389 

Arkboi 

208,  209 

nii        .        .        . 

.    627 

Ankala 

.    389 

Arkol 

208-210 

rer       .         .         . 

.     660 

An  Sandra  . 

.     298 

Arkur 

.    290- 

ritphal 

130 

Ansjeni     . 

.    652     Arlanthei. 

.    \iSS* 

rola     .         ,         ,         , 

.    395 

Antabi 

.    4^4  \  Ki\\x  . 

'Si^^«\^\^SJ^ 

rud      .         .        .         . 

355  • 

Antaw&la  . 

.    \^^ 

\  XxniVk 

,    ^A!^ 
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Atika 

Arremene . 

.     274 

Atki 

Arro 

.     281 

Atkuri 

Arrodah    . 

.     166 

Atmatti    . 

Arsanatega 

400,  401 

Atokdiling 

Anioa  gargi     . 

55 

Atta 

Arsul 

.     419 

Attah  bor 

Arsill 

.    273 

Atta- jam  . 

Artem 

.    766 

Attok 

Arthil 

.     163 

Attaka 

Am  . 

812,  43 

3,  665,  698 

Atta  p^ra  . 

Anlia 

.     132 

Atta  vanji 

Aruna 

.      18 

Attha  perantha 

Arunelli    . 

.     601 

Atti «         . 

Arupatti  . 

.    314 

Attika 

Arur 

.    431 

Att-illupei 

Aniisa 

.     523 

Attuchankalai 

Arw^D 

.    431 

Attuneddi 

Aryili 

.    678 

Atuk^tiya 

Asainda 

.     237 

Atuljan    . 

Asam 

.    279 

Atundi 

Asan 

261,  342 

Atzu 

As&n 

.    690 

Au    . 

Asana 

.     596 

Augusta    . 

Asaii 

',      396, 41 

0,  486,  600 

Auk  . 

AsauDa 

.    696 

Aulnnche 

Ascha 

.    423 

Aunla 

Aseka 

.     278 

Aunra 

Asereki 

.     599 

Aunre 

Aflha 

.       88 

Aunri 

Ashi^lo 

.    317 

Aupta 

Ashok 

.     278 

Aura 

Ashphal    . 

.     197 

Aval 

ARh-shouri 

.     125 

Avarai 

Ashta 

.     281 

Avaram 

Ashilik 

.    582 

Avesi 

Ashunkar 

.     278 

Awa 

Ashvatha 

.     644 

Awal 

Ashwal 

.     542 

Awla 

Asid 

.     371 

Aworja 

Askiita 

.     330 

Awza 

AsmAnia 

.     693 

Aya  . 

Asna 

.     342 

Avail 

Asok 

18,  278 

Ayar 

Asoka 

.       18,  278 

Aydr 

Asolin 

.     112 

Ayatta 

Asrelei 

46 

Ayil 

Asroli 

389 

Ayma 

Assain 

342 

Ayni 

Assaioa 
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.    306 

Bili  devdari 

.     146 

Bhooi  dalim 

.    364 

BilijiQi    . 

.    296 

Bhor 

181,  182 

Bilimbi     . 

.     119 

■  BhonCns    . 

.    434 

BUin 

.     131 

;  Bhorgoti   . 
',  Bhorkoru . 

.     183 

Billa 

516,  624 

.    407 

Bilhir 

.      26 

,  Bhorkund 

.     Ill 

Billara 

.    653 

Bhors^     . 

.    407 

BlUawar   . 

.    304 

Bhotbeola 

.    260 

Billi 

246,434 

1  Bhoti 

89,602 

Billi  matti 

.    341 

'  Bhotia  bad^m  . 

.    684 

Billi  nandi 

.    372 

1  Bhotuk      . 

.    260 

Billa 

.     160 

BhoorwCl  . 

.    407 

Bilodar 

.     625 

Bhringeli  . 

.    440 

Biloja 

.     626 

Bhiiimura 

.     476 

Bilphari    . 

.     668 

Bhiij 

.     668 

Bilsa 

.     686 

i  Bhujlii      . 
Bhajnali  . 

.    329 

Bilsi 

.    439 

.    898 

Bilugatha 

.    264 

Bhiij  pattrs 

.     668,  669 

Biliir 

.    VW. 

Bhujroi     . 
Bhujru 

.    329 

.    ftTS 
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Bimla 

PAOR 

.    110 

Bimol 

.    658 

Bfn 

.    686 

Binda 

.     647 

Bine 

.    732 

Binga 

.    404 

Bin-kohomba    . 

.     143 

Binna 

.     540 

Bins .        .        .        . 

.    686 

Bfnsfn 

.    438 

Bintangor 

.      57 

Bipemkanta 

.     317 

Bipua  kanta 

.      36 

Birali 

.    245 

Birir 

.     182 

Birdri 

.     182 

Birignya  . 

.    426 

Birmi 

.    701 

Birmolo    . 

.     525 

Birsa 

.    408 

Biru .        .        .        . 

.    748 

Bis    . 

47,  686 

Bisti, 

.    688 

Bisfr 

.     321 

Biskoprah 

.     269 

Bismar 

.     889 

Bistend     . 

.    454 

Bistenda  . 

.     454 

Biitu 

.     108 

Bisa. 

.    686 

BiswiU 

.     800 

Bitan 

.     144 

Bitasa       . 

.    686 

Bitha-gonyer    . 

.      89 

Bithua      . 

.    258 

Biti  .        .        .        . 

.    250 

Bitrayan  . 

.     144 

Bitsu                 .      68 

6,  688,  689 

BiWRi       . 

.      32 

Biiil. 

.     109 

Biiing 

.     109 

Bitins 

.     692 

Blail 

.     688 

Bleeng 

.    746 

Boargasella 

.    720 

Boaungza 

.     607 

Bobbi 

67,  oS 

Bobich 

.     157 

Bocha 

.     686 

Boda 

284,647 

Boda  jam . 

.    3S0 

Bodal 

.     201 

Bodala      . 

.      96 

Bodal  mowa 

.     664 

Boda-mamadi  . 

.    647 

Bodara 

.     389 

Bod  da 

.     660 

Bodeda     . 

.     673 

Bodega  tiga 

.    243 

Bodina  gidda    . 

.    441 

Bodle 

.     234 

Bodle  kiini       . 

.     238 

Bodobodoria     . 

.     163 

Bodoka     . 

.    407 

Bodula      . 

.      96 

Boeri 

600,  504 

Boga  pom  a 

.     166 

Bogay  timuT     . 

.     122 

Bogodi 

.    625 

Bogoti 

328,  438 

Bo^i 

.     181 

Bohari 

.     500 

Bohera, 

.  aai 

Bohkara    . 

.    37» 

PAOB 


Bohl 

.    450 

Borara 

• 

Bohora 

.    887 

lioray 

Boibindi 

.    418 

Bor-bnr     . 

Boichand  . 

.     780, 781 

Bordah 

Boilam 

.    218 

Bordengri . 

Boilshora 

.      84 

]k>rdheri   . 

BoiUur 

.    218 

Bor^. 

Boin 

.    661 

Bor  gahori  sopa 

Boja 

.    285 

Borhar 

Bojeh 

.    286 

Borhi 

Bojewar    . 

.    662 

Borila 

Bokal 

.    450 

Borla 

Itoko 

.    607 

Borla  mehranu 

Bok^a 

.     136 

Bormala    . 

Bo-kera    . 

.     186,  187 

Borodo 

]}okhi 

.     118 

Borogotodh&ra  . 

Bokli 

.    450 

Boroha 

Boklu 

.    450 

Boro-koli  . 

Bokmo 

.     267 

Boromali  . 

Bokria 

.    647 

Boropatri  . 

Boktok 

.    864 

Bor-patta-jam  . 

Bola 

88,686 

Bor-salai  . 

Bolangi     . 

.     750 

Bor-sopa  . 

Bolas 

.    668 

Bor  tekera 

lk>la8hari 

.     878 

Boru 

Bolashin 

.     148 

lioruna 

Bolatru 

.     248 

Bosha 

Bolay 

.    205 

Boshi  swa 

Bolazong 

•      96 

Bossai 

Bolbek 

.     571 

Bosuniya  poma 

Bolchim    . 

1 

.    876 

Bot   .        . 

Bolchii      . 

90 

Botanskaiu 

Boldak      . 

.      66 

Bothi 

Boldobak 

.      89 

Botyagingarn  . 

Bol-kadam 

.    400 

Boora 

Bolkakan'i 

.    268 

Bouro 

Bolkobak . 

.    587 

Bowala 

Bolmengo 

.     Ill 

Boya 

Bolnawak 

.     194 

Br^. 

ISoIong 

.    882 

BrahmAni 

Bolsal       . 

.      77 

Brabmani  khair 

Bohobak  . 

.    367 

Brahmi     . 

Bolil 

.    288 

Brdn 

Bolundtb* . 

.    872 

Branchn 

Boliir 

.    882 

Brdnkul 

Bolzel 

.     514 

Brarua 

Bolzuru     . 

.     607 

BriiB 

liomair 

.     647 

Bratta 

Bombi 

.    670 

Brazen 

Bomba 

.    465 

Bre   . 

Bomi 

.    670 

Brekchc    . 

Bomudu    . 

.    483 

Bren 

Bondara    . 

.    371 

Br^n 

Bonderi    . 

.    441 

Brera 

Bondgu     . 

.    513 

Breri 

Bondorkella 

.    376 

Briali 

Bone 

.    276 

Brimij 

Bonga  sarjam  . 

.     180 

Brind 

Bongeri    . 

.    416 

Brindall 

Bongshing 

.    747 

Brinkol 

BoD^udu  . 

.     748 

Brisari 

Bonicha    . 

.      40 

BrojonAli 

Bonkapash 

.      88 

BroDg 

Bbnmbza  . 

.    807 

Brons 

Bonta  yepi 

.    595 

Brori 

Bonurlati 

.     271 

Bniding 

Bonurlauri 

.    271 

Bnil. 

Bootbgani 

.    465 

Brumaj 

Bootigi 

.     178 

Bnimbnin 

l^op   , 

.    608 

Brii-rik 

Bor    .        .      181,638,641,740 

Bruru 

Uotalu.       .        .        ,        ,429 

Brus 
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>x 
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.  284 

.  181 

.  644 

.  7S7 

.  871 

.  871 

.  181 

.  10 

.  638 

.  904 

.  500 

288,500 

.  50t 

.  525 

.  525 

.  147 

.  648 

.  181 

.  118 

.  5S5 

.  668 

.  187 

.  18 

.  51 

.  638 

.  541 
89,281 

.  670 

.  281 

.  148 

602,688 

.  178 

.  89 

.  412 

.  621 

.  90 

.  126 

.  271 

.  231 

.  in 

298 

.  626 
627,  628,  677 

.  438 

.  827 

.  81 

.  4SS 

.  08 

.  818 

.  674 

.  671 

.  m 

.  Gl 

.  6Si 

.  811 

.  547 

.  6» 

.  W 

.  54 

.  188 

.  264 

.  1« 

.  221 

.  48 

.  &S 

.  « 

.  734 
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.   2» 

.  4B 
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karam    . 

.     847 

r 

•                          •                          4 

.    653 

• 

1        . 

.    681 

larini 

.     364 

lurmi 

.     364 

b     . 

.     114 

.     719 

ni  . 

.      34 

re  . 

.     364 

it    .        .        . 

.    678 

.    389 

3la. 

.    495 

.    650 

.    719 

Ar  '. 

.    693 

ilia 

.    610 

I 

.    729 

.      88 

ya  . 

.    116 

.    500 

.    546 

.    661 

I 

.     289 

.     678 

.    235 

.    460 

r     . 

.    751 

abe 

.     193 

.    615 

.     719 

era 

.    623 

;t    . 

.    255 

.     838,  436 

ora  . 

.     198 

tra . 

.    243 

• 

.    632 

larri 

.    647 

ti    . 

.    464 

itu   . 

.    320 

.    422 

.     806, 661 

n     . 

.    213 

ronda 

.      32 

n    . 

.     103,625 

a 

.    271 

nkri 

.    367 

m   . 

.    307 

ila  . 

.    289 

a 

.     638 

.    638 

% 

.      90 

b     . 

.    160 

i 

.    433 

uwat 

.    729 

.    806 

.      90 

ili   .'       .' 

.    378 

.      90 

Qd   '. 

.    600 

.    421 

lat  '. 

.    607 

.    465 

.    349 

.    668 

.    407 

} 

.     178 

ada 

.    407 

ada 

.    236 

.    719 

»                       •                              •                              4 

.    614 

.    621 

.      90 

I           .              .              . 

.    646 

.     719 

Barra  nnge 

PAOB 

.    476 

Bursa 

.     109 

Buruf^a 

.      91 

Buriii 

.    415 

Buruju 

.     284 

Buruk 

.      89 

Bunil 

.    719 

Biini  mat  . 

.    761 

Buniri 

.     416 

Bun\8 

.     160 

Buruta 

13,  160 

Burwal 

.    747 

Burzal 

.    668 

Bu-s^ru     . 

.    636 

Bcishan 

.    689 

Bushkua  . 

.     206 

Btisi 

.     641 

Buswanpad 

.    281 

But    . 

.    638 

Biit   . 

.    571 

Buta-kadambe  . 

.    403 

Butalet     . 

.    442 

Butalli      . 

.    616 

Buta  pala . 

.     178 

Buti  . 

.       94 

Butisa 

.     643 

Biitni 

.    471 

Biitshiir    . 

.    693 

Ba-wal-angaDa 

.    488 

Buz^ 

.    210 

Buzirapdla 

.     199 

Bway  champ    . 

.     606,  607 

Bwfecheng 

.    284 

Bwegyin  . 

.     282 

Bwir 

.    687 

Bya  . 

.    336 

Byasa 

.     261 

Byebering 

.    440 

Byu  . 

6 

C. 

Cachu 

.    296 

Caju.         .        .        . 

.    214 

Camugu    . 

.     726 

Canga 
Carliow     . 

.      81 

4 

Catappa    . 
Cavalam   . 

.     337 

.      93 

Cawtha     . 

.     131 

Cesi  .        .        .        , 

.     317 

Cha  . 

.      68 

Chache 

.     698 

Chachi  bet 

.    736 

Chachri     . 

.    438 

Chadache  . 

.     110 

Chadavakku      . 

.     162 

Chadua     . 

.     186 

Chaile 

.    483 

Chainchar . 

.    660 

Chaine 

.    600 

Chain  jli    . 

.    660 

Chaidra    . 

.    448 

Chakbu     . 

.    698 

Chakota    . 

.     196 

Chakdtra  . 

.     130 

Chakro     . 

.    621 

Chaku 

817,  861 

Cbakna     . 

.    807 

Chakwa    . 

.    847 

Chakyai    . 

.      IZ 

Chal. 

•    S\% 

Cbalai 

.    ft^ft 

Chalain 
Chalanga-dd 
Chalcha    . 
Chaldua    . 
Challd  hole  das&l 
Challa  manta 
Challane   . 
Chaile 
Chal  men  . 
Chalni 
Chalta 
Chaltah     . 
Chalta  jamb 
Cham 
Cham  a 
Chamaggai 
Chamari    . 
Cham&r  kas 
Chamasri  . 
Chdmb      . 
Chamba    . 
Chambagam 
Chambara 
Chambari . 
Chambar  m&ya 
Chambel   . 
Chamber   . 
Chambil    . 
Chamb<$a  . 
Chambol  . 
Chambu    . 
Chambuli  . 
Chameli     . 
ChamhiSm  . 
Chamkat  . 
Chamkharak 
Chamkiil  . 
Chami&ri  . 
Chaml&i    . 
Chamlani  . 
Chamleto  . 
Chamletu  . 
Chamlia 
Chdmma   . 
Chamo 
Champ 
Champa    . 
Champaca 
Champakam 
Champakamu 
Champa  pongi 
Champer 
Chamra 
Chamria 
Chamrdr 
Chamy&r 
Chan 
Chdna 
Chanangi 
Ch&nch 
Chanchala 
Chancheri 
Chanchri  . 
Chanda     . 
Chandal    . 
Chandan   . 
Chandang. 
Chandkara 
Cbandle    . 
Chandoi    . 
Chandra    . 
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267 
243 
241,242 
373 
603 
70 
183 
600 
690 
4 
747 
366 
664 
666 
5 
602 
602 
686 
670 
229,  468,  666 
12 
636 
635 
627,  669 
469 
464 
283 
229 
678 
861 
283 
468,  482 
187 
239 
684 
239 
313 
239 
350,  441,  466 
686 
678 
239,  678 
689 
467 
10 
12 
12 
12 
12 
482 
39 
239 
686 
603 
239 
668 
196 
126 
317 
238 
647 
637,  648 
621 
686 
466,  685 
697 
661 
600 
4&& 
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Changkar . 

Chan^ma  .      326, 

Cham 

Chani&t 

Channi  niggi 

Chani^n 

Chaonku    . 

Chaor 

Chapa 

Chapalu     . 

Chapkia    . 

Chaplash  . 

Chaplis 

Chappar  tang 

Chapraka  . 

Chdpu 

Chaplin 

Chdr. 

Chara 

Charachi   . 

Cbaralu     . 

Charang    . 

Charangi  . 

Charei 

Charkeint. 

Charkha    . 

Charkhri   . 

Charli  jAl  . 

Charmaghz 

Charm  ua  . 

Charoli 

Charr 

Charrei 

Charu 

Charwari  . 

Charyula  . 

Chary  lilo  . 

Chashing  . 

Chaterni    . 

Chathur    . 

Cbatinn     . 

Chatiiin     . 

Chatiwan  . 

Chatni 

Chato 

Chatr 

Chatri 

Chatrod 

Chatroi 

Chatta-pat 

Chatwa 

Chatwan 

Chauko 

Chaulai 

Chauli  . 
Chaulmi'igri 
Chaunkra  . 
Chaunsh  . 
Chauralesi 
Chaurdha  . 
Chauri 

Chavandalai 

Chavandi  . 

Chawa 

Chawna 

Chay 

Chaya 

Chayruka . 
Che  . 

Cbechar    . 

Cbedda  neredi 


Mi 


•                    • 

PAOK                                                                              PA6R 

689      Chedwala.        ...     185 

689,  690,  691 

Cbegarasi . 

156 

288  1 

Chehor 

283 

207 

Cbein 

144 

577 

Chekerey  . 

871 

.'     69N 

0,692 

Cbekio       . 

114 

665 

Chekka 

423 

37 

Chekrej     . 

871 

282 

Cbela 

18 

819 

Ch^lampai 

408 

498 

Chelaun     . 

690 

654 

Chelitana  . 

408 

654     Chella 

600 

190 

Chelna  Jbdr 

508 

455 

Cheliin      . 

690 

.    670 

Chelwa 

.      88 

307 

Cbemanatti 

116 

.     216 

Chemchun 

786 

.'     21 

6,217 

Cbemdang 

718 

.     109 

Chem-maram 

160 

89 

Chemoorda 

33 

.     682 

Chenalla   . 

657 

.     133 

Cbench 

.     817 

.    221 

Cbendala  . 

.     196 

.     322 

Chendbera 

.     146 

.     673 

Cbendra    . 

.    619 

.     684 

Chengane . 

.    221 

.     476 

Chen^rung 

.    422 

.     662 

Cbeninge  . 

.     371 

.     677 

Chentha  kanni 

.     621 

.     216 

Cbenthanam 

.    658 

.    262 

Cbenuog   . 

.    422 

.     674 

Cheongbu 

.     701 

.*     21 

6,429 

Cbeppura  . 

.     282 

.    216 

Chera 

.     221 

.     185 

Cberara 

.    316 

.     185 

Chera  tali  badu 

.     263 

68,  46 

5,  472 

Cherauni   . 

.     200 

.     186 

Cberaya    . 

.    397 

.      29 

Cheriala    . 

.    434 

.     483 

Cherinangri 

.     194 

.     483 

Cher  kiish . 

.    312 

.     483 

Cberla 

.     638 

.     483 

Cberoli 

.     312 

.     186 

Cherpong  . 

.     610 

.     186 

Cheru  piney 

.      84 

.       28 

Cheru  pinnay 

.      68 

.       29 

Cheta  biita 

.     396 

.       30 

Cbetain 

.     185 

.    733 

Chetenda  . 

.     238 

.     540 

Chetippa    . 

.    407 

.     701 

Cbettapulukodi 

.    226 

.     590 

Cheuli       . 

.     448 

.    484 

Cheilr 

.     686 

.    483 

Chewa 

.     693 

.     681 

Chbin 

• 

.     433 

.    408 

Chbatiiina 

483 

178 

Cbhatin     . 

.     483 

•     41 

Cbhatni     . 

.     483 

•     ^S 

Cbhena 

64 

\ 

Chhendula 

.     185 

.     185 

Chbetulo   . 

.     185 

1/ 

%  333  1  Chhithula  . 

.     185 

.     107 

Chhota  dundber 

a 

.     276 

.    603 

Chhuriana 

65 

.     750 

Chiaduk     . 

.     184 

660      Chicha       . 

.     279 

.     21^ 

h  399      Chichalda 
450      Cbichanda 

.     304 
.     304 

34 

|Chicbera    . 

.     237 

220 

fCbicbia 

.     698 

208 

fchicbli 

546 

473      ^bic\io\a    . 

.     m,  304 

vbickta     . 

% 

% 

.    "i^a 

Cbicbri      . 

.     207,5K 

Chichru 

.       .  (X 

Chichaa     . 

.       .  9M 

Chichwa    . 

.        .  3M 

Chidla 

.        .  IN 

Cbigiri 

.        .    H 

Cbibi^nt     . 

.        .   » 

Chikado     . 

.     .  in 

Cbikai 

.     .  m 

Cbikan 

.        .    171 

Chik  UvvL 

.    14« 

Chikna 

.        .   K» 

Chikrassi  . 

.    135 

Chikri 

.     .  m 

Chikul        . 

.    ..  » 

Chikyeng  . 

.  w 

Chil  . 

.     704»7« 

Chila 

.      74« 

Chfla 

.        .   7W 

Chilana 

.     .  m 

Chilanghati 

.        .    47» 

Cbilania    . 

.   390 

Chilanti     . 
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Chilar 

.        .    W 

Chilara 

.    859 

Chilatti      . 

.        .    290 

Chilauni     . 

.      66,<92 

Chilbil       . 

.    628 

Chilbinj     . 

.        .    498 

Chilghoza 

.    709 

Chill 

.        .    231 

Cbilikat     . 

.    692 

ChilkadMi!i 

.        .      22 

Cbilka  dMiiga  . 

.      17 

Chilkia  posara  . 

.    408 

Cbilkiva   . 
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Cbilla*        .    246,  878,  379,  498, 

626,628 

Cbillar       . 

.    628 

Chilian      . 

.    267 

Chillay      . 

.    503 

Chillu 

.    498 

Chilliir      . 

.    267 

Chilmil      . 

.    628 

Chilotu      . 

.    573 

Cbilpatta  . 
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.      718, 7W 

Chilru 

.    397 

Chilta-eita 

.    780 
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.    704 

Chilu 
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Chimal 
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Chi  mat 
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Chimkani  . 

.    271 

Chimman  . 
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Cbimplet  . 
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Chimu 
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Chinml 

.    434 

Chinangi   . 

.    371 

Chinannu  . 
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Cbindr 

.    661 

Chinch 
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Chindaga  . 
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'  Chindar     . 
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Chinderpang     . 
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Chindi 
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Ch  India 
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Chinduga  . 
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Ching 
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.     543,  544 

1  Chini 
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aa-kalinga 
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6 
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oa-polava  . 
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aa  thuvarei 

.    458 

□a  ulinji     . 
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aa  walursi 
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til      . 

.       24 

>'6k    . 

.     138 

il       . 

.     628 

all      . 

.     658 

la        . 

.     607 

pura  . 

.     386 

tikiinl 

.     239 

■                 •                • 

.     704,  706 

L 

.     112 

Lra 

.     673 

luli     . 

.     216 

;hira  . 

.     673 

;hitta 

.     508 

•                • 

.     709 

rndn  . 

.     ^6 

Dgi  jhar     . 

.     231 

yabaug 

.     393 

yanangri   . 

.       27 

a 

.     185 

ni 

.     240 

niitti  . 

.     698 

idi 

.     573 

)a 

.     176 

mji     . 

.     216 

)r 

.      28 

)r«     . 

.     337 

ichemanatti 

.     116 

idi 

.      41 

i-illantai    . 

.     163 

ikandal 

.     333 

ikila  . 

.    480 

inda,  . 

41 

i-piyari 

.     175 

ipunnai 

.       58 

•        • 

.     683 

I. 

.     279 

bkamraku  . 

51 

•                •                • 

.    492 

lityal 

.    415 

>inpa 

.     138 

)attra 

.     389 

a 

29,  203 

eka    . 

.     140 

ing     . 

.    438 

a 

.     137 

a  baguD      . 

.     692 

a  bikke     . 

.     416 

akatti 

.     236 

a  matta 

.     416 

ania  . 

.     183 

hu      .        .         . 

.     753 

ila  madaku 

.     199 

ivadi 

.     512 

iwothi 

.     512 

I         .         .         . 

.     643 

I         .         .        . 

.    704 

ilia     . 

.     202 

•                   «                •                1 

.     279 

•                •                •                 ■ 

.    433 

•                •                 •                 « 

.     704 

la       .        .        . 

.     243 

• 

.1        .        .        . 

34 

ra       .        .        . 

.    448 

Chiwa 

PAOK 

.    760 

Chi  wan 

.    760 

Chloani     . 

.    233 

Chobsi 

.      10 

Chochar    . 

.      29 

Chochnia  . 

.    483 

Choga 

.    701 

Cho^u 

.    701 

Choi .        .        .        . 

.     305 

Chdk 

455,  463 

Chokkala  . 

.     149 

Choklu      . 

•     209 

Chola 

.     323 

Chomoro    . 

.     702 

Chomantiri 

.       98 

Chooa  atthi 

.     647 

Chongta-fibrik  . 

.     518 

Chonoo 

.     614 

Chooi 

.       23 

Chopar 

.     118 

Chopra 

41,  172 

Cher, 

.     112 

Chora 

.     243,  673 

Chorakali . 

.    458 

Chorcho    . 

.     379 

Chorgu 

.     180 

Chorha 

.     628 

Chori-konnan    . 

.     510 

Chorla 

.     166 

Chorpatta . 

.    656 

Choruna    . 

.       18 

Chosi 

.     209 

Choso 

.     220 

Chota  aryili 

.    677 

Chota  kagshi 

.     617 

Chota  kimba     . 

.     636 

Chota  kiiail       . 

.     658 

Chota  lewar 

.    431 

Chotara     . 

.      28 

Chota  sinkoli    . 

.     560 

Cbothu 

.     432 

Choti  bashroi     . 

.     688 

Chotra 

28,  29,  30 

Chotte 

.     500 

Choaa 

.     760 

Chouchong 

.    342 

Chouk 

.     666 

Chouldoa  . 

.     126 

Choulisy   . 
Chonpaha . 

.    367 

.     644 

Choupultia 

.      89 

Choura 

.     112 

Choveri     . 

.     281 

Chowdah  . 

.     736 

Chram 

.     664 

Chii  . 

.    591 

Chiia 

318,  643 

Chual 

.     171 

Chiial 

.    203 

Chi^ari 

.     312 

Chnaru 

.     312 

Chiich 

.     698 

Chachi  am 

.     213 

Chugalam 

.    345 

Chuglam   . 

.     666 

Chiigii 

.     546 

ChiiT 
Chakissi 

.    471 

.     686 

Chuklein 

.    266 

Chiila 

.    691 

Chtde 

.    314 

ChiUi 

.    312 

Chtima 

.    682 

Chomari    . 

.    IW 

Chumlani  . 

PAOK 

.     124 

Chumli 

.    329 

Chiin 

591,  634 

Chundan  . 

.     179 

Chiinda  pana 

.     729 

Chdng 

.     548 

Chiinga     . 

.    691 

Chungi 

.    371 

Chongkyeh  dam 
Chiini 

.     369 
.     698 

Chnnna  jhdr 

.     608 

Chiint 

.     321 

Chunu  koli 

.     184 

Chupra      . 

.    439 

Chi!ipra 

.    438 

Chiir 

674,  719 

Choral 

.     184 

Chi!ira  pana 

.     656 

ChUra  payin 

.    556 

ChTiri 

.    448 

Churipat   . 

.    420 

Churla 

.    628 

Chuma 

.     184 

Chiimi 

.     184 

Charo 

.     670 

Chiiru 

.     471 

Chatra 

.      30 

Chuwa 

.    964 

Chye 

.    762 

Cocatiye    . 

.      56 

Cochli 

.    123 

Conda-pana 

.    727 

Conda-pani 

.    732 

Conda-panna    . 

.    729 

C<5ng 

.     195 

Congo 

.      81 

Congii 

.    403 

Corunga-manje 

.    619 

Cowa 

.      64 

Coya 

.    356 

Caddapah . 

.    363 

Cul  gcrweygay 

.     156 

Cum  mi 

.    537 

Curri 

.     684 

D. 


!   Dab  . 

.    390 

D4b  . 

.    395 

Dabdabbi  . 

.     138,  206 

Daberi 

.    178 

Dabiir 

.    482 

Dadap 

.    242 

Dad&r 

.    710 

Dadhippa 

.    407 

Dadhim    . 

.    660 

Dadia 

.    574 

Dadki       . 

.    369 

Dadmurdan 

.    271 

Dadu  banda 

.    637 

DadiU 

.     171 

D^i^r       . 

.     186 

Dadtiri 

.    647 

Di^dakti  . 
Danan 

.     621 
.     123 

Dahat 

.    634 

Daheo 

.    655 

Dahi 

.     602 

Dahid 

.    632 

Dahipal&s 

.    602 

Dahiri 

.    369 

Dahlachl  . 
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\  1>«&[^X^ 

.    "VLN. 

808 


A  MANUAL  OF  INDIAN  TIMBERS 


Dupada    • 

FAOE 

.      86 

Dnpa  maram    . 

.      86 

Dupatti     . 

661,  668 

Diir  .        .        .        . 

.    376 

Darang     . 

.     243 

Dtir  chak . 

.    582 

Dur^ 

.    599 

Dunamadi 

.    696 

Dorla 

160,  640 

Di!irmilir    . 

.     121 

Dnrrasalla 

.    704 

Dorsal 

.     508 

DtSB 

.     547 

Dnssarika  jhar . 

.    647 

Duyin 

.      92 

Dwaldk     . 

.      89 

Dwani 

.     103 

Dzaral 

.     176 

E. 


£ai   . 

Ebans 

Eda-kula  . 

Edana 

Edang  korua 

Eddi 

Edel 

Eeccha 

Eeral 

Eeta. 

Eetta 
lyit 
i^la 

Ehetu 

Ehir 

Ehiiri 

Eikmwe    . 

Eikmwenwb 

Eilaa 

Ein   . 

Eisor 

Eisur 

Eiu  . 

Ekaling    . 

Ekarit 

Eka-weriya 

Ekdania   . 

Ekuhea 

Elagokatu 

Ela-imbtd 

Elaka 

Elamidella 

Ela-nuga  . 

Ela  palol  . 

Elavangam 

Ela-wel     . 

Elbedda    . 

Elengi 

Elentha    . 

Eleutharay 

Elicheviccha 

Elilaippalai 

Elila-pala 

Ella-kura 
Ellal 

Ellandi     . 
Ellupi 
Elluva      . 
Einmpurtikki 
ElapA 
Embarella 
Embrjim   . 


.  684 

.  466 

.  483 

.  476 

.  516 

.  497 

.  90 

.  486 

.  766 

.  730 

.  756 

.  509 

.  271 

.  645 

.  163 

.  540 

.  373 

.  440 

.  431 

.  666 

.  625 

.  145 

.  728 

.  701 

.  614 

.  481 

.  696 

.  194 

.  60 

.  38 

.  131 

.  363 

.  646 

.  616 

.  662 

.  735 

.  206 

.  450 

.  181 

.  156 

.  458 

.  483 

.  483 

.  551 

.  431 

.  181 

.  448  I 

.  38 

.  67a 
447,  448 

.  223 

.  600 


Embal-bakmi 

Emrdi 

Endara 

Endra 

Eng  . 

Ennei 

Ensi 

Er     . 

Erabada 

Eran 

Erava 

Eri    . 

Erimpana 

Erim-panna 

Eringolam 

Erra  chandanum 

Erra  maddi 

Era  . 

Erukka     . 

Emma  nakku 

Eruvadi    . 

Eruvalli    . 

Eruvala    . 

Esar 

Escalu 

Eshwar     . 

Eskombo  . 

Esomuko  . 

Eta-kiriodi-wel 

Et-amba  . 

Etambiriya 

Etambara 

^ta-miriya 

Eta-mura  . 

Eta-werella 

Eta-wira  . 

Et-demata 

Etheraliya 

Et-korasa-wel 

Et-kukuraman 

Etok 

Etok-amat 

Etteriya    . 

Et-tora 

Etuna 


PAOX 

400 
627 
622 
118 
72 
70 


Fullidha 
Fulwa 


PAOK 

241,242 
.    448 


F. 


Fagiri 

Fagora 

Fagdra 

Faga 

Fagwara  . 

Faffs 

Fam. 

Famsikdl  . 

Farad 

Faralla 

Far&s 

Farhud 

Farri 

Farsh 

Farwa 

Fease 

Filing 

Firki-tagar 

Fisauni     . 

FlotangchoDg 

Fonay 

Footoong  . 

Ytaa . 

Ytaat 


.    894 

G&b  . 

.    456 

.     313 

Gabdi 

.      37 

.     242 

Gabna 

.    729 

.    431 

Gabur  bakar 

.    292 

.     254 

Gachod^   . 

.    308 

4,394 

Gada-nelli 

.    631 

.    729 

Gada  phassa 

.    241 

.     729 

G&dara 

.    116 

.     662 

Gad&ru 

.    168 

.     269 

Gadayu     . 

.    686 

.     341 

GaddA 

.  m 

.     287 

Gadda  pirar 

.    412 

.     491 

Gaderi      . 

.    489 

.     647 

Gadgair    . 

.    168 

.     260 

Gadhbains 

.    688 

.     462 

Gadhmowa 

.    664 

.     286 

Gadichora 

.    241 

.     317 

Gadiri       . 

.    116 

.     317 

Gadkanira 

.    168 

.     526 

Gad  kharik 

.    685 

.     192 

Gadkimn  . 

.    2« 

.    473 

Gadmel     . 

.    168 

.    497 

Gadmeali . 

.    325 

.    218 

Gad  pipal . 

.    690 

.     506 

Gadru 

.        .    502 

.     495 

GadtiiDg   . 

.       .    207 

.     506 

GadiUi      . 

.       .    474 

.     166 

Gadi!imbal 

.       .    209 

.    203 

;  Gaggar     . 

.       .    484 

.    606 

,  Gagparu   . 

.    415 

.    537 

Gagjaira  . 
Gaha 

.    644 

.     177 

.        .    471 

3 

Gahori  sopa 

.        .      10 

.     412 

Gala . 

.    440 

.    434 

Gai  aswut . 

.    644 

.     483 

Gaiger 
Gail 

.         .    416 

.     126 

.    lOD 

.     245 

Gaild 

.         .    474 

98 

Gainda 

.    474 

Gainti 

.     289,657 

Gair  . 

.         .474 

Gaira 

.    122 

Gajachinni 

.    177 

.     601 

Gajera 

.     26 

.     186 

Ga]ii!in 

.    644 

.     649 

Gajkai 

.    267 

.     649 

Gajna 

.    644 

.     649 
.     690 

Gaiaro 
Gralay 

.      28 
.    4U 

.     730 

Galboja 

.    709 

.     367 

Galdu 

.    474 

.     242 

Galeni 

.      191, 898 

.    683 

Galgal       . 

.      87 

46,  243 

Galboja    . 

.    709 

.     241 

Gallon 

.    828 

.     110  ; 

Galis 

.    416 

.     692  ' 

Galiya 

.    199 

.      46  , 

Galka       . 

.    817 

.     733 

Gral  karanda 

279,  419 

.    753 

Galla 

.         .'469 

.     486 

Gallah 

.    787 

.  426 ; 

Galln 

.    701 

.      63 

Gal  mendora     . 

84,275 

.     752 

Galmora   . 

198,658 

.     762 

Gal-Ota     . 

.    620 

.    692 

Gal-siyambala  . 

.    275 

.    ^^'i 

^i\\x%^ 

.    288 

.     ^V 
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Galwail     • 

.      24  • 

Gal-weraln 

.     114  1 

Gal-wira  . 

.    605 

Gamari     . 

.     617 

Gambari    . 

.     537 

Gamberi   . 

.    537 

Gambu 

.    862  ! 

(Tamsudu . 
Gamn&r    . 

.    879  ; 

.    617 

Gaminea  . 

.    537 

Gammala . 

.     261 

G&n  . 

.    480 

Gandada  . 

.     585 

Gandal 

.    893 

Gandaliin . 

.     577 

Gandapana 

.     166  1 

Gande 

.    677  ' 

Gandera    . 

.    482 

Gandha     . 

.     686 

Gandha  badhuli 

.    425 

Gandi 

.       45,  126 

Ganer 

.      37 

Ganeri 

.      37 

Gandla 

.     126 

Ganga 

.     137 

Gangai 

.     619 

Gangal 

.      37 

Gangam    . 

.      38 

Gangaia   . 

.     224 

Gangaiaya 

.      88 

Gangareni 

.      88 

Gang4ni    . 

.     325, 412 

Gangaw 

.      60 

Ganger      .        .     1< 

)9,  188,  608 

Gangeru   . 

.    224 

GangeruD  . 

.     109 

Gangicha  . 

.     691 

Ganglay    . 

.      37 

Gangna     . 

.     224 

Gango 

.     109 

Gangr 

.     182 

Gangro     • 

.     608 

Gangni     . 

.    412 

Gangwa    . 
GanEila 

.     626 
.     536 

Ganhdm    . 

.    487 

Ganhtda    . 

.    393 

Gaai 

.     126 

Gani&r 

.      37 

Ganjal 

.    364 

Ganjher    . 

.     644 

Gan-mi     . 

.    446 

Gann<$ 

.    896 

Ganni&ri  . 

.     635 

Gant. 

.     126 

Gantha 

.     469 

Ganti  malle 

.     156  , 

Ganuga     • 

.     262 

Gapsundi  . 

.      43 

Gara  hesel 

.    847 

Garaktida. 

.    862 

Gara  lohaddm  . 

.    617 

Garambe  • 

.    287 

Garanji     . 

.    262 

Gartos 

.    484 

Garapatan* 

.    841 

Garar 

.    442 

Gardri 

.    697 

Garasaikze       . 

.    878 

Gara  tiril . 

.    466 

Garaunda . 

.    480 

Gar  badero 

.    488 

Garbains  . 

.    686 

Garbe       •       •       • 

.    287 

Garbhali  . 

Gar  bijanr 

Gardal 

Gardala 

Gardar 

Gard^r 

Gardban 

Gardibidi 

G&xgi. 

Gargas 

Gargati 

Gargela 

Garn  kimn 

Gari  . 

Gariki 

Garinda 

Garinga 

Gariphal 

(jrai;|a 

Garjial 

Garkath 

Garkaula 

Garkum 

Garmehal 

Gama 

Garodosal 

Garokat 

Garoli 

Garpa  shola 

Garpipal 

(jarran 

Garrar 

Garri 

Garshtiii 

Garshilna 

Gar-silang 

Garso 

Gar  tashi&ra 

Ganidar 

Garuga 

Garam 

Gardr 

Gisbing 

Gaa-kayila 

Gas-k^  . 

Gas-n^tnl . 

Gat-pinna 

GaU. 

Gateih 

Gathara 

Gatham 

Gaoj 

Gaul. 

GanU 

Gaunt 

Gaunta 

Gaori 

Gaosal 

Gaosam 

Gavuldn 

Gawlin 

Gaya 

Gaz  . 

Gazlei 

Gaz-forkh 

Geang 

Gebokanak 

Geddachita 

Gednmba 

Gcdnri 

82r 

Gehbeza 
Geui. 
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108 

670 
287 

312,  313 
205 
168  I 
186 
66 
138 

109,  603 
40 
668 
889  I 

135,  619  I 
187  ! 
480 
479 
317 

218 : 

26 
329 
168 
389 
825 
480 
256 
608 
670 
626 
690 
136 
697 
327,744 
168 
44 
44 
808,  306 
659 
547 
138 
617 
2,474 
431 
604 
243 
637 
543 
457 
469 
116 
383 
233 
364 
595 
439 
393,  439 
18 
21 
194 
864 
176 
855,  695 
46 
46 
46 
897 
828 
421 
681 
600 
416 
684 
Q!^ 
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Geio. 

595,  596 

Gejra 

.      87 

Geli. 

.    701 

Gemp^  aselu 
Gendeli  poma   . 

.    818 

.    188 

GendelU  poma  . 

.    148 

Genda 

.    394 

Gendnli 

94 

Grengri 
Gentiii 

.    258 
.    667 

Geor 

.    626 

Ger  .        .        .        . 

.    220 

Gera. 

.    413 

Geredi 

.    287 

Ger^atti    . 
Gena 

.    647 
.    626 

Geriata     . 

.    472 

Gero . 

.    744 

Gera  mavu 

.    214 

GeU  netiU 

.     682 

Geti. 

.     667 

Geva 

.    626 

GhadiiU    . 

.    327 

Ghain 

.    680 

Gbansing  . 

.    516 

Ghant 

.     186, 469 

Ghanta  parali   . 
Ghanti&Ii . 

.    469 
2 

Gbanto 

.    469 

Ghara 

.    597 

Ghari 

.     438,608 

Ghari  am  . 

.    211 

Gharrar 

.    697 

Gharri 

.     188, 218 

Ghatbor    . 

.    188 

Ghato 

.    469 

Ghatolan  . 

.    418 

Ghatonli  . 

.    281 

Ghatt&r     . 

.    469 

GhatUSl     . 

.    188 

Ghazlei 

.      46 

Ghela 

.    418 

Ghera 

.    220 

Ghesi 

.    671 

Gheta 

.    418 

Ghia . 

.    470 

Ghiseri 

.    688 

Ghiwai 

.    681 

Ghiw4in    . 

.     580, 681 

Ghiwala    . 

.    626 

Ghogar 

.     188,  416 

Ghogsa     . 

.    683 

Ghogsha  . 

.    647 

Ghoga 

.    688 

Ghon&8 

.    484 

Ghont 

.    188 

Ghdnt 

.    188 

Ghora 

.    746 

Ghorbel    . 

.    245 

Ghordhaman 

.    Ill 

Ghor  dhok 

.    847 

Ghor-karam 

.    182 

Ghota 

.    188 

Ghotia      . 

.    188 

Ghoti-snara 

.    646 

Ghowl       . 

.    889 

Ghilnd      . 

.      85 

Ghania 

.    476 

Ghnnja 

.    188 

Ghtuga     . 

.    416 
.    495 

Ghware^^ . 
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GU  . 

FAGK 
.       138 

Gogina     .        .        •        , 

PAGE 
65 

Goiabel   . 

p 

Giam 

.    710 

Gi^ra        .        .        .        , 
Gogsa       .       185,  186,  43 

66 

Gorachand 

Gi4n 

.    536 

7,439 

Gor^o 

Giftnra 

.    325 

Gogsa  makola  . 

224 

Gonigmi!idi 

GidHrtUk  . 

188,314 

G<^         .        .        .        . 

291 

Gorahada  • 

Gidesa 

.    425 

Gogul        .        .        .        . 

132 

Goraka      . 

Gidiiri      . 

.    879 
.    500 

Goeul-dhilip      .        .     13 
Goher       .        .        .        . 

3,  140 
188* 

Gorakchinch 
Gorak  imli 

er'  :    :    : 

.     183 

Gohinla    .        .        .        . 

425 

GorakotU 

.    311 

Gohora     .        .        .        . 

536 

Goraknri  . 

GUchi       . 

.     503 

Goi 

205 

Goran 

333, 

GilU 

.    287 

Goindii      .        .        .        . 

4M 

Gorantla  . 

9 

GUo. 

24,  '2t»7 

Goiri         .        .        .     29^ 

5,307 

Goran 

Gineri 

.    537 

Goit 

183 

Ging;4ni    . 

.    325 

Ciojal        .        .        .        . 

218 

Gori .         .          .         . 

Ginnerm 

.    304 

Gojar        .        .        .        . 

264 

Goria         .          .      33 

4,  34is, 

Ginnuiui   . 

.     495 

Goje          .        .        .         . 

595 

Goria  mm 

*               • 

Ginroi 

.     580 

Gok 

11 

Goripi 

Ginpol 

.     729 

Gokatii     .        .        .        . 

55 

Gorivi 

.     580 

Goki          .        .        .        . 

469 

Gorkatti    . 

Giii>*an 

.    218 

Gokini      .        .        .        . 

303 

Gorklu       . 

Gin. 

.    670 

Gokpak     .        .        .        . 

206 

Gormi-kawmt     . 

Ginm 

.    379 

Gokul        .        .        .        . 
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Haribawal 

Harido 

Hftii-kekra 

Hariii2ar  . 

Harinnara 

Haiin  ham 

Haiin  khana 

Haritaki 

Harjeori 

Harki 

Har-kinjal 

Harkti 

Harla 
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Harparanri 

Harpulli 
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Udul 

»»7 

Tungchonj,^ 

63,466 

Ugado 

3»i 

Tungflani 

.     617 

Ughai 

476 

Tunggom 

.      36 

Ugbz 

663 

Tungla       . 

.    510 

Ugiir 

579 

Tnnglu      . 

.      90 

Ugilrassa  . 

40 

Tungnyok 

.     200 

Vguru 
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6,696 

Tungrangnuik   . 
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Tungrongrik 
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22 
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660 
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596 
57 
15 
557 
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516 
109 
759 
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021 
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567 
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389 
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214,  607 
463 
273 
140 
649 
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684 
389 
698 
177 
209 
165 
607 
32 
506 
508 
342 
51 
599 
210 
32 
599 


543, 


165, 


IJsiri 

Usirika 

Usiriki 

Usken 

Uskia 

Uskiamcn 

Uskong 

Uspar 

Usri  . 

Ussey 

Ustabunda 

Usto 

Ustumri    . 

Utali-panna 

Uterr 

Uthi 

Uti    . 

Utimukta . 

Utis  . 

Uttraccbam 

Uva  . 

Uvnv 

Uyil 
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.  744 
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Vackana    . 

Vada 

Yadatalla  . 

Yadatara  . 

Yadencarni 

Vadi 

Vadiir 

Vaghe 

Vail  . 

Vaiya 

Vaka 

Vakai 

Yake  nar  , 

Vakhande 

Vakka       . 

Vakni 

Valange     . 
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Vallampuri 

Vallanga  . 

Vallayam 

Vallay  kungiliani 

Vallur 

Val  murichha 
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Vammi 
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Varana      • 
Varanga    , 
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Vatama  dakki 
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289 
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516 
638 
751 
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540 
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94 
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94 
663 
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131 
335 
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Venda 
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Venteak  . 
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Verabadi 

Verasu 

Verenda 

Veri  . 

Veska 

Vetpavaddai 

Vettelu  patta 

Veyala 

Veypale    . 

Vidi . 

Vidpani 

Vila  . 

Vilatti       . 

Vilayati  imli 

Vilayati  kikar 
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.    411 

131 
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.    764 

131 
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.    486 

.     309 

Wal-jambu 
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.     125 

33 
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.     616 

17 
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.     198 

512 
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Wallunj     . 
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.    604 
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.     442 
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.    882 

.     609 
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.    478 
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13 
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.      .56 
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Wame 

.     749 

.     458 

Wami 
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36 
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War'. 
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Wara 

.     491 
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.     476 

34 
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Wdranff     . 

89 

.     583 
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246 
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Warawi     . 
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.     176 

War^a 

.     271 

.     440 

Warinffin  . 

.     640 

.     750 
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.     379 

.     753 

Washut 

.     750 

753 

Wasonwe  . 

.     180 

.     480 

Wasopan   . 

114 

TMt 

WaUl 

.  in 

Wathabat 

.    734 

Watiud     . 

.    747 

Wati 

.     74«,7m 

Watoi 

.    747 

Watrai 

.     t*i 

Watte 

.    7J» 

Wawali     . 
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.    JST 
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Welan^iriya 
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Wel-aimla . 
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Wel-bnte  . 
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Wel-dehi  . 
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Wel-ehetu 
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Wel-embilla      . 
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Weli-kaha 
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Welimada 

.    7« 

Weli-penna 

•    89S 

W^li-piyanna    . 

.    SM 

Weliwenoa 

.    61« 

Wel-kapiira 

.    430 

Wel-kayila 

.    599 

Wel-keppetiya  . 

.    614 

Wellan^riya     . 

.    128 

Wel-radaliya     . 

.    226 

Wel-rakattaoa  . 

.    490 
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Weraai^-a 

.    409 
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.    716 

Wet  kyut  . 
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Wotii 
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Wodier 
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Wodraae    . 
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.     631 
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Wonta       . 
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Wontennlffi 

W6ra 

.     6»< 

Worra 

.     7:)2 
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6.V» 
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.    :.^ 

1  Wmla^a    . 

.    :»• 

i  Wude 

.     2IS 

Wuksev     . 

.     ;M.i 

Wrima' 

57 

Wi'iniMi 

.     71« 

Wumb 

22,  197 

!  Wunbii 

.     71'* 

!  Wi^ndi 

.V» 

;  Wuni 

.     2lW 

'  Wimja 

.    ;in7 

Wurajm 

.       !•» 
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Yiro  . 

.    704 
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Yellan^a   . 

.     131 

Yodava     . 

.     136 

Yellantha  . 

.     181 

Yok  '.        .        .        . 

.    641 
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^dii         .         .     604 
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488,  489 

Yellari 

.     604 

Yokdiing  . 

.     638 
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Y6n  . 
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.     180 
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.     448 

Yung 
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Ycltu 

.     289 
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Y6n  . 

.     342 
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Yenki 

.     660 
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Yenkul 

177 

Yiiru 

.     674 

199,  201 
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.     240 
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.    276 

Ywetwun  . 
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Yenndi 

.     147 
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.     330 
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.     330 
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E  1957 
E  1958 
E  1959 
E  1960 
E  1961 
E  1962 
E  1904 
E  1965 
1)  1969 
«  1971 
«  1973 
B  1975 
B  1977 
B  1978 
B  1979 
B  1982 
B  1983 
B  1985 
B  1986 
B  1988 
B  1990 
B  1991 
B  1992 
B  1993 
B  1995 
B  1997 
B  1998 
C  2000 
D  2008 
D  2014 
D  2025 
D  2027 
n  2044 
1>  2045 
D  2052 
D  2053 
D  2066 
D  2113 
E  2186 
E  2187 
E  2188 
E  2189 
E  2190 
E  2191 
E  2192 
E  2193 
E  2194 
E  2195 
E  2196 

E  2197 

E  2199 

B  2201 

B  2202 

B  2203 

B  2204 

B  2206 


Pajie 

461 

448 

446 

2-23 

376 

335 

83 
563 
562 
174 
580 
587 
10(> 
446 
648 
306 
307 
213 
362 
516 

73 

91 
624 
218 
220 

39 
418 
199 
3J4 
134 
136 
120 
340 
337 
333 
152 
193 
496 
463 

59 
363 
376 
463 
418 
370 
462 
279 
277 
117 
252 
462 
272 
213 
260 
156 
655 
563 
374 
148 

61 
008 
151 
539 
306 

13 

636 

^157, 

(340 

363 

76 
375 
458 
655 

53 


No. 

2207 

2208 

2209 

2210 

;  2211 

2212 

2213 

;  2215 

1  2216 

;  2218 

1  2221 

1  2223 

1  2224 

1  2225 

1  2226 

1  2227 

1  2228 

;  2229 

1  2231 

;  2232 

1  2233 

2234 

2235 

2238 

2239 

2240 

2241 

2243 

2244 

2245 

2246 

2247 

2248 

2249 

2250 

2252 

2253 

2255 

2256 

2257 

2258 

2259 

2260 

;  2261 

1  2263 

;  2265 

1  2273 

1  2274 

1  2275 

1  2278 

1  2281 

1  2283 

1  2284 

1  2285 

1  2286 

1  2287 

;  2288 

;  2289 

;  2292 

;  2294 

2295 

2300 

2301 

2302 

2303 

2304 

2305 

230(> 


Page 

259 

304 

280 

335 

655 

452 

214 

91 

71 
542 
307 
242 
450 
140 

99 
214 
365 
214 
305 
463 
405 
517 
517 

61 
153 
333 
450 

73 
463 

4 

610 

306 

174 

233 

147 

512 

5 

147 

358 

57 

57 

196 

273 

512 

57 

703 


E 

l4 

E 


2307 
2308 
2309 
2310 
2311 
2312 


375 
i 

614 

18 
375 
546 

99 
571 
407 
405 
655 
363 
496 
273 
174 
655 
213 
539 
563 
636 
636 
587 
634 

61 
5 
7 

12 


No. 
E  2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 
2350 
2351 
2352 
2353 
2354 
2355 
2356 
2357 
2358 


E 
E 
E 
B 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
B 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
K 
E 
E 
K 
E 
E 
E 

!•: 

E 
E 
E 
E 
E 


2360 
2361 
2362 
2363 
2364 
23(J5 
2366 
2367 
2368 
2369 
2370 
2371 
2372 
2373 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 
2385 
2386 
2387 


P*ge 
13 
11 
345 
21 
21 
29 
•  64 
64 
65 
81 
91 
95 
110 
103 
111 
122 
124 
151 
159 
159 
176 
178 
184 
202 
200 
206 
209 
220 
220 
242 
242 
244 
254 
250 
251 
255 
282 
284 
272 
279 
290 
298 
298 
299 
301 
300 
305 
30(} 
307 
313 
313 
320 
319 
317 
318 
314 
328 
328 
331 
331 
340 
343 
345 
362 
365 
372 
376 
378 
387 
392 
395 
403 
414 
402 


No. 
E  2388 
K  2389 
E  2390 
E  2391 
E  2392 
E  2393 
E  2394 
E  2395 
E  2396 
E  2397 
E  2398 
E  2399 
E  2400 
E  2401 
E  2402 
E  2403 
E  2404 
E  2405 
E  2406 
E  2407 
E  2408 
E  2409 
E  2410 
E  2411 
E  2412 
E  2413 
E  2414 
E  2415 
E  2416 
E  2417 
E  2418 
E  2419 
E  2420 
E  2421 
E  2122 
E  2423 
E  2424 
E  2425 
E  2426 
E  2427 
E  2428 
E  2429 
E  2430 
E  2431 
E  2432 
E  2433 
E  2434 
E  2435 
E  2436 
E  2437 
E  2438 
E  2439 
E  2440 
E  2441 
E  2442 
E  2143 
E  2444 
E  2445 
E  2446 
E  2447 
E  2448 
E  2449 
E  2450 
E  2451 
E  2452 
E  2453 
E  2454 
E  2455 
E  2456 
E  2457 
E  2158 
E  2459 
E  2460 
E  2461 


Page 
134 
438 
465 
609 
486 
494 
501 
539 
510 
525 
525 
537 
536 
544 
544 
669 
669 
670 
585 
581 
578 
576 
523 
548 
553 
563 
566 
568 
566 
574 
574 
559 
573 
620 
619 
619 
621 
621 
621 
613 
596 
622 
610 
611 
600 
602 
602 
708 
708 
719 
698 
722 
663 
663 
664 
658 
653 

631 
659 
634 
643 
648 
678 
678 
678 
679 
679 
680 
683 
739 
729 
728 
734 


No. 
E  2462 
E  2463 
E  2464 
E  2465 
E  2466 
E  2467 
E  2468 
E  2469 
B  2470 
B  2472 
B  2474 
B  2475 
B  2476 
B  2477 
O  2478 
E  2479 
B  2480 
B  2481 
B  2482 
B  2483 
B  2484 
B  2485 
E  2486 
E  2487 
E  2488 
E  2489 
E  2490 
B  2491 
B  2492 
B  2493 
B  2494 
B  2495 
B  2496 
B  2497 
B  2498 
B  2499 
B  2500 
B  2501 
B  2502 
h  2504 
B  2505 
B  2506 
B  2507 
B  2508 
B  2509 
B  2510 
B  2511 
B  2512 
B  2513 
B  2514 
B  2515 
B  2516 
B  2517 
B  2518 
B  2519 
B  25-20 
B  2521 
B  2522 
B  2523 
B  2524 
B  2525 
B  2526 
B  2527 
B  2528 
B  2530 
B  2531 
B  2532 
h  2533 
B  2534 
B  2535 
}i  2536 
B  2537 
B  2538 
B  2539 


Page 
740 
705 
672 
666 
25 
608 
618 
604 
89 
453 
598 
621 
619 
626 
440 
18 
72 
83 
562 
563 
147 
580 
132 
131 
89 
587 
58 
61 
53 
53 
259 
366 
375 
452 
458 
655 
53 
5 
5 
61 
72 
71 
n 
85 
76 
101 
102 
104 
174 
153 
195 
157 
220 
218 
213 
233 
253 
256 
255 
259 
272 
274 
306 
307 
335 
343 
338 
375 
380 
401 
405 
403 
402 
404 


852 


A    MANUAL  OF   INDIAN   TIMBERS 


No. 

Page 

H  2540 

416 

B  2541 

455 

B  2542 

457 

B  254.*. 

501 

\i   2544 

512 

H  2i>45  ; 

512 

H  2540 

515 

11  2.>17 

513 

11  2548 

536 

B  2540 

542 

B  2550 

541 

B  2551 

534 

li  2552 

612 

B  2553 

650 

B  2554 

655 

B  2555 

71 

B  255G 

703 

B  2r»83 

655 

B  2085 

305 

B  2080 

612 

B  2000 

423 

B  2001 

664 

B  2002 

380 

B  2603 

655 

B  2005 

564 

B  2606 

516 

B  2007 

253 

B  2008 

76 

B  2<>00 

380 

B  2700 

61 

B  2702 

380 

B  2703 

3<i5 

B  2704 

332 

B  2705 

308 

B  2706 

102 

B  2708 

257 

B  2700 

534 

B  2710 

■  365 

B  2711 

1  542 

B  2712 

'  274 

B  2713 

358 

B  2714 

76 

B  2715 

670 

B  2710 

'  76 

H  2717 

374 

B  2718 

536 

B  2710 

5()4 

B  2720 

012 

B  2721 

333 

W   2722 

■    108 

B  2728 

253 

r  2720 

474 

<"  2731 

448 

<■  2732 

251 

r   2733 

416 

<•  2734 

485 

<'  2735 

372 

r  2730 

184 

<•  2737 

r  2738 

r  2730 

<•  2740 

<•  2741 

r  2742 

r  2743 

('  2744 

<'  2745 

(■  2746 

('  L'747 

C  2748 

(•  2740 

C  2750 

(•  2751 

(■  2752 


338 


I  ■%  »••• 


No. 
0  2753 
2754 
2755 
2756 
2757 
2758 
2750 
2760 
2761 
2762 
2763 
2704 
2705 
2766 
2767 
27r)8 
2760 
2770 
2771 
2772 
2773 
2774 
2776 
2770 
2770 
2780 
2781 
2782 
278;J 
2784 
2785 
2786 
2789 
2702 
2704 
2706 
2700 
28(Hi 
2801 
2802 
28(KJ 
2804 
2808 
2800 
2810 
2«U 
2813 
2814 
2815 
2«17 
2818 
H  2810 
II  2820 
H  2821 
H  2822 
H  2S23 
H  2824 
H  2825 
II  2826 
II  2827 
II  282H 
H  2^<20 
II  28:i(> 
II  2831 
II  28.'{2 
H  2H3.3 
H28;J4 
II  2835  : 
11  2«\6  \ 
ll^2»;\7  \ 
11  2H'AJ< 
11  2H*.V.» 
U  2H40 
11  2»\\ 


C 

(' 

c 
c 

(' 
(' 
f 
c 
(' 
(' 
(' 
r 
(' 
(' 
(' 
(' 
('. 
c 
r 
c 

c 
c 
(; 
(' 
c 
(' 
c 
c 
r 
(• 
(■ 

V 

c 
c 
r, 
c 

V 

c 
(' 
r 
c 
r 
r 
<' 
c 
(' 
(• 
(' 


No. 
11  28-12 
H  2H43 
H  28-14 
II  2845 
II  284r, 
II  2847 
II284H 
II  2H40 
H  2850 
H  2851 
11  2852 
II  2«53 
II  2S54 
E  2X65 
E  2«50 
E  2857 
E  285H 
E  2850 
E  2S0(» 
E  2801 
E  2802 
E  2863 
E  2804 
H  2865 
II  28<)(» 
II  2807 
H  280S 
H  2H00 
11  2870 
H  2871 
II  2S72 
II  2M73 
H  2874 
H  2K75 
H  2870 
II  2877 
II  2X70 
II  2880 
II  2881 
II  28X2 
II  2X83 
112XX1 
II  2X85 
II  2880 
II  2887 
II  2888 
H  2880 
H  280O 
II  2801 
H  2802 
II  2X03 
II  2X04 
II  2805 
II  2X06 
H  2X07 
II  2xOX 
II  2X00 
II  2000 
H  2001 
H  2003 
II  2004 
II  2005 
II  2000 
II  2007 
H  2008 
II  2000 
H  2010 
2011 


r 

I) 
() 
C 

r 
II 
p 
II 
c 

H 


.n  I 


r  I 


No. 
V  2010 
<'  202O 
W  2022 
2023 
2024 
2026 
2027 
2028 
2020 
2030 
2031 
2032 
2033 
20;*4 
H  -2035 
II  2030 
II  2937 
H  2038 
II  2930 
II  2040 
II  2041 
II  2042 
II  2043 
II  2044 
II  2045 
II  21>40 
11  2047 
H  2048 
H  2049 
H  2060 
II  2051 
H  2952 
E  295.3 
2054 
2965 
2066 
2t>57 
205K 
M'  2050 
H  2007 
II  2068 
H  2060 
H  207O 
II  2071 
B  2072 
2073 
2074 
2070 
2080 
2081 
2082 
2083 
2084 
2085 
2i»80 
2087 
2088 
2080 
200(» 
2001 
2002 
2993 
2iK)4 
201>5 
2900 
2097 
2008 
2J»00 
30()0 


E 
E 
E 
E 
E 


B 


I  ,„ 


\ 


l\>\"i  "^ 


P»«e 
139 
180 
739 
459 
34Jt 
102 
243 
265 
277 
211 
182 
170 
533 
239 
231 
547 
306 

68:{ 

25 
476 
00.3 
209 
523 
200 
508 
188 

41 
573 
18.3 
176 
188 
187 

58 
283 
358 
ii57 
4.35 
4.36 
534 
.326 
675 
448 
326 
471 

77 

8iJ 
471 
409 

81 
401 
633 
6.33 
251 
602 
277 
533 
402 
.307 

81 
178 
219 
302 
402 
338 
343 
347 
.502 
372 
058 

\  'J 


\ 


B 
B 
B 
B 
B 
B 
B 
B 
P 
P 
P 


h-»   I 


No. 
H  304KI 
H3007 
H3008 

H  mm 

H  .3010 
H.3011 
H  3012 
H30I3 
H3014 
H3015 
H  .3016 
H  .3017 
H3018 
H  3010 
H  .3020 
H  ,3021 
H  .3022 
H3023 
H  3024 
H  3025 
H  *3026 
II  3027 
II  3028 
H  3029 
113030 
II  3031 
II  3032 
II  3033 
II  8034 
H  3035 
U  30.3<> 
II  8037 
H  3038 
II  3039 
H  .3040 
II  3041 
11  .3042 
H  .304,3 
II  .3044 
II  3046 
II  .304(; 
II  3048 
H  ;i040 
H  3060 
H305I 
H3063 
II  3064 
II  3065 
P  80.5(5 
H3067 
U:U)68 
H  .3059 
H  3000 
II  3061 
B  3062 
II  3063 
B  3065 
3060 
.3007 
3068 
3069 
3070  i 

3072  I 

3073  ■ 

3074  I 

3075  I 
:I076 
3t)77 

II  3078  I 


»—  I 


Pige 

2U1 

202 

202 

201 

388 

171 

171 

327 

316 

396 

398 

398 

40.5 

239 

324 

330 

33U 

47U 

229 

330 

469 

468 

329 

14 

204 

720 

717 

583 

689 

687 

689 

•29 

30 

30 

29 

30 

30 

30 

.540 

648 

.547 

663 

219 

197 

209 

29 

30 

.573 

a5 

487 
71G 
476 
688 
.583 
22 
.582 
362 
287 
374 
375 
403 
407 
498 
497 
596 
591 
292 
182 
209 
209 


O 
O 
O 
O 
P 


;:  I 


No. 
O  3U66 
3089 
3090 
3091 
3092 
3093 
II  3094 
H  3096 
II  3096 
H  8tJ97 
H  3098 
K  3099 
£  31U0 
£  3101 
£  3102 
£  3103 
£  3104 
31 U5 
3106 
3108 
3109 
£  3110 
£  3111 
O  3112 
O  3113 
O  3114 
3116 
3116 
3117 
3118 
3119 
3120 
3121 


£ 
£ 
£ 
£ 


C 
C 
li 
J% 
B 
B 
B 


B 
B 
B 
B 
B 
B 


B 
£ 
O 
£ 
C 
£ 
£ 
£ 


O 
£ 
B 
B 
B 
H 
B 


S3 

X 

X 

It 

IS 


X  i 


3122 
3123 
3125 
3126 
3127 
3128 
H3129 
II  3130 
£  3131 
3132 
3133 
3134 
3136 
3136 
3137 
3138 
3139 
D  3140 
B  3141 
3143 
3144 
3145 
3146 
3147 
3148 
3149 
W3150 
D  3161 
D  3162 
£  31.53 
O  3154 
W  3155 
II  3156 
E  3157 
£  3158 
£  3159 
O  3160 


"  I 


V 


IXDEX   TO   NUMBERS   OF  WOOD   SPECIMENS 


853 


No. 
11  SlCu* 

iiaier 

Iidl68 

iiai69 

H8170 
H8171 
H817a 
H3174 
H8175 
II8177 
H8178 
H3179 
H8180 
II8181 
H8182 
H8183 
H8184 
H8185 
H8186 
H8187 
H3188 
H8189 
H8190 
C  8191 
H8192 
H8198 
B8194 
B  8195 
B  8197 
B  8198 
B  8201 
B  8208 
B  8204 
D  8209 
O  8211 
E  8214 
P  8215 
P  8216 
P  8217 
P  8218 
P  8219 
P  8220 
P  8221 
P  8222 
P  8228 
P  8224 
P  8225 
P  8226 
P  8227 
F  8228 
P  8229 
F  3280 
P  8281 
O  8282 
P  8285 
P  3287 
P  8288 
P  8289 
P  8242 
P  8244 
P  8245 
P  8247 
P  8248 
P  8256 
O  8260 
O  8268 
O  8264 
O  8265 
O  82(;6 
O  8267 
O  »370 
E  8971 
E  aS72 
E  8273 


717 
210 
185 
629 
209 
484 
171 
686 
628 
826 
881 
684 
398 
160 
208 
455 
289 
322 
322 
171 
690 
203 
471 
103 
237 
204 
492 
126 
59 
37 
615 
282 
347 
19<> 
473 
225 
138 
281 
32 
111 
502 
94 
40 
487 
305 
644 
219 
225 
109 
109 
289 
111 
208 
502 
111 
109 
139 
289 
35 


E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


No. 
E  3274 
3275 
3276 
3277 
3278 
3279 
32«0 
3281 
3282 
3283 
3284 
3285 
328<> 
3287 
3288 
3281) 
32{»() 
32111 
32J»3 
3294 
3205 
E  3296 
E  3297 
E  3298 
E  3299 
E  3300 
E  3301 
3302 
3303 
3307 
3308 
3309 
3310 
3311 
3312 
3314 
E  3315 
E  3316 
E  3317 
E  3319 
E  3320 
E  3321 
E  3322 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


E 
E 
E 
E 
E 
E 
E 
E 
E 


3324 
3325 
3326 
3327 
3328 
3329 
3330 
3331 


3334 
:i335 
3336 
3337 
3338 
E  3339 


E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


3340 
3341 
3342 
3343 
3344 
3345 
3346 
3347 
3348 
3349 


I  . 


Page 

252 

367 

526 

623 

191 

246 

401 

239 

603 

572 

125 

446 

418 

222 

382 

H7 
534 
534 
124 
440 
129 
429 

36 
615 
505 

19 
349 
440 
(J22 
318 
172 
315 
306 
229 
427 
509 
441 
444 
658 
603 
467 

11 
439 
509 
123 
432 
386 
392 
i\m 
6(;o 
242 

11 
395 
680 
649 
321 
466 
675 
(>80 
673 
624 
121 
385 
628 
508 
173 
187 
466 
130 

35 


No. 
E  3355 
3356 
3357 
3358 
3359 
3360 
3301 
3362 
3363 
3364 

33i:5 
334;6 
3367 
3368 
3369 
3370 
3371 
E  3372 
E  3373 
3374 
3375 
3376 
3377 
3378 
3379 
3380 
3381 


E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


3390 
3391 
3392 


4 


E 
E 
E 
E 
B 
B 
\\ 
E 
E 

E  33S4 
E  3385 
E  3386 
E  3387 
E  3388 
E 
E 
E 
E 
E 
E 

E  3395 
E  3396 
E  3397 
E  3400 
E  3401 
E  8402 
E  3403 
E  3404 
E  3405 
E  3406 
E  3407 
E  3408 
E  3409 
E  8410 
E  3411 
C  3412 
E  3414 
E  3415 
E  3416 
E  3417 
E  3419 
3420 
E  3422 
E  3423 
E  3424 
E  3125 
E  3426 
E  3427 
E  3428 
E  3429 
!•:  3430 
C;  3431 
('  3432 
('  3433 
C  3434 


Page 
125 
266 
145 

68 
281 
145 
318 
599 
412 
187 

55 
733 
441 

17 

83 
3 
130 
467 
197 
572 
122 
548 
734 
160 
377 

19 

64 
318 
680 

81 
534 
534 
534 
566 

81 
176 
151 

44 
431 
535 
636 
619 
325 

38 
388 
324 
322 
229 
172 
168 


387 
570 
320 
469 
605 
122 
122 
386 
367 
298 
315 
759 
759 
727 
745 
745 
752 
754 
189 
426 
239 
184 
81 


No. 
( 'i  3435 
K)   3436 
(' 
V 
<' 
(• 
<' 
C 

(; 

<• 
(• 
(' 

(.' 
V. 

(' 
('. 
(' 
(' 
c: 
<: 
('. 
('. 

(; 
c: 
c 
c 

V 

V. 

<: 

V, 

c 
c 
('. 
(' 
c 

V 

(' 
(' 

c 

V 

(; 

V 

(' 
(• 
(' 
c 
(' 
c 
c 
c 
c 

(' 
(' 

(; 

c 

<: 
(' 
c 
(-' 
(' 
(' 
(' 

V 

c 
c 
(" 
(' 
r 


3437 

343S 

3439 

3440 

3441 

3442 

3443 

3144 

3445 

3446 

3447 

3448 

3449 

3450 

3451 

3452 

3453 

3454 

3455 

3456 

3457 

3458 

3459 

3460 

3461 

3462 

3463 

3464 

3465 

34f;(> 

34<;7 

3468 

3469 

3470 

3471 

3472 

3473 

3474 

3475 

3476 

3477 

347S 

3479 

3480 

;M81 

31H2 

34H3 

3484 

34H5 

;)486 

3488 

3490 

3491 

3492 

3493 

3494 

3495 

3496 

3497 

3498 

3499  ■ 

3500  : 
3501 
3502 
3503 
3504 
3506 
3507  \ 


Page 
417 

94 
103 
440 
362 

HI 

81 
3X6 
162 

81 
525 
491 
231 
176 
133 
254 
(;04 
597 

40 
470 
502 
251 

109 

615 

152 

268 

341 

347 

442 

424 

415 

389 

164 

3(N) 

489 

361 
•)•) 

81 

81 
456 
5<»4 
159 
238 

81 

SI 

81 
419 
335 

17 
180 
602 
473 

40 

HI 
466 
469 
461 
161 
126 
481 
50(J 
597 
146 
499 
602 
452 
596 
441 
295 
;>4^ 

4^\ 
4^\ 


Xo. 

3513 

3514 

3515 

3516 

'  3517 

3518 

'  3519 

'  3520 

'  3521 

'  3522 

!  3523 

'  3524 

:  3526 

!  3527 

■  3528 

"  3529 

;  3530 

1  3531 

'  3532 


C 


3534 

3535 

3537 

3538 

3539 

3541 

3542 

3543 

35^14 

3545 

3.>l(; 

3547 

3r)48 

3549 

3550 

3551 

3553 

3556 

3558 

3559 

35(>0 

3561 

3562 

3564 

3565 

3567 

3569 

3570 

3571 

3572 

3575 

3576 

3577 

357H  I 

3579 

3580 

3581  ■■ 

3582  : 
3586  I 
3587 
35H8 

3589  j 

3590  = 
3591 

3592  i 

3593  I 

3594  I 

3595  I 

3596  ! 

¥.  ^iWk*^ 


Page 

56 
287 
129 

81 
350 
480 

40 
411 
177 
251 
101 

56 
298 
379 
440 
219 
128 
340 
217 
195 
101 
423 
498 
498 
600 
136 
262 
402 
272 
159 
287 
372 
623 
539 
541 
451 
602 

81 
485 
184 
304 
369 
347 
380 
407 
304 
480 
12H 

162 
240 
384 
633 
537 
411 

35 
570 
362 

12 
663 
250 

81 
343 
()83 
140 
559 
313 
147 
101 

;^V^\ 
\  i'c*'! 


No. 
K  3602 
E  3604 
E  3605 
E  3606 
E  3607 
E  3608 
E  3G09 
E  3610 
E  3611 
E  3612 
E  3615 
E  3616 
E  3617 
E  3618 
E  3619 
3620 
3622 
3623 
3624 


E 
E 
E 

E 


E  3625 
E  3626 
E  3627 
E  3628 
E  3629 
E  3630 
E  3631 
E  3632 
E  3633 
E  3634 
E  3635 
E  3636 
E  3637 
E  3638 
C  3639 
3640 
3641 
3642 
3643 


E 
E 
E 
E 


E 
C 
C 
(' 
(.' 

(; 

C 
(' 
V 
E 
O 
O 
() 
() 
() 
E 


E 
E 
E 
E 

(3 


3644 
3645 
3646 
3r»47 
3648 
3649 
3650 
3651 
3652 
3653 
3655 
3657 
3658 
3659 
3660 
3661 


^  I 


1)  3662 
1<:  3663 
E  36(;4 
E  3665 
E  3666 
E  3667 
E  3(>68 
E  3669 
3670 
3<)71 
3672 
3673 
3674 
E  3675 


Page 

67 
13J^ 
53J^ 

91 
679 
392 
67a 
113 
372 
647 
70(^ 

81 

81 

81 
159 
53^ 
376 
159 

81 

81 

81 

81 

81 

81 

81 

12 
663 
324 
566 
385 
234 

65^ 
575 
136 
391 
120 
626 
730 
436 
12» 
640 
144 

47 
480 

81 

81 
234 
266 

iia 

290 
119 
102- 
96 
578 
292 
439 
820 
867 
36H 
171 
544 
487 
488 
702 
206 
331 
348 
251 

^5a 


T*  'iVNV^V  ^  ^^"^ 


854 


A   MANUAL   OF  INDIAN   TIMBERS 


No. 
O  3G82 
O  3683 
€  3684 
C  3685 
C  3686 
E  3687 
E  3688 
E  3689 
E  3690 
E  3691 
E  3692 
E  3693 
E  3694 
E  3695 
£  3696 
E  3697 
£  3698 
E  3699 
E  3700 
B  3701 
B  3702 
B  3704 
B  3705 
£  3706 
E  3707 
E  3708 
E  3709 
E  3710 
E  3711 


E 
E 
E 
£ 
£ 


3712 
3713 
3714 
3715 
3717 
E  3718 
E  3720 
E  3721 
E  3722 
E  3723 
E  3724 
E  3725 
K  372(5 
K  3727 
\V3728 
W  3729 
W  3730 
W  3731 
AV3732 
\V3733 
W  3734 
W3735 
\y  3736 
W  3737 
W  3738 
AV  3739 
W3740 
W3741 
W  3742 
W  3743 
W  3744 
AV  3745 
AV  3746 
AV  3747 
W  3748 
\V3749 
W  3750 
W3751 
W  3752 
W3753 
1)  3754 
1)  3755 
1)  3756 
W  3757 
\y  3758 


Page 

251 

461 

347 

402 

262 

61 
374 
167 

71 
446 

58 
539 
403 

98 
153 
151 
334 
377 
333 
216 

76 
218 
568 
434 
104 

94 
250 
274 
310 
337 
380 
351 
361 
576 
648 
703 
392 

65 

63 
239 
432 
506 
694 
369 
465 
203 
359 
609 
568 
204 
578 
324 
430 
355 
394 
421 

29 
173 
476 
264 
186 

48 
439 
468 
169 

62 
440 
193 
686 
551 

25 
348 
429 
441 


C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 


No. 
W3769 
D  8760 
W3761 
W3762 
W3763 
W3765 
W3766 
W3767 
W8768 
W3769 
W3770 
W3771 
W3772 
W  3773 
W3774 
W  3775 
W  3776 
W3777 
C  3778 
3779 
3781 
3782 
3783 
3784 
3785 
3786 
3787 
3788 
3789 
3790 
3791 
3792 
\V3793 
W  8794 
W3795 
W3796 
W  3797 
D  3798 
D  3799 
W3H00 
W3801 
W3802 
W  3803 
W  3804 
W  3805 
W  3806 
W3807 
W  3808 
W  3S09 
W3810 
W38I1 
W3«12 
AV  3813 
W3814 
\V3815 
W3816 
W3S17 
C  3«18 
3«19 
3820 
3H21 
3S22 
3S23 
3824 
3825 
3«26 
3827 
3828 
3«29 


C 

c 
c 

<; 
c 
c 
(.: 

V 

(; 
(' 
(; 
(' 
(' 
(', 
c 


3830 
3H31 
3S32 
3834 
3835 


Page 

124 

300 

43 
438 
724 

67 
359 
123 
427 
430 
410 
521 
522 
521 
493 
395 
115 
173 

43 
417 
136 
721 
534 
592 
478 
694 
428 
182 
419 
132 
409 
423 
468 
694 
124 
428 
499 
126 
136 
397 
319 
492 
468 
581 
522 
522 
430 
410 
592 
522 
548 
424 
424 
425 
353 
166 
4S1 
110 
444 
164 
457 
12« 
162 
156 

HI 

51 
176 
623 
SiV.) 
637 
146 

36 
IIH 
484 


C 

c 
c 
c 
c 


No. 
C  3836 
C  3837 
3838 
3839 
3841 
3842 
3843 
D  3844 
C  3845 
C  3846 
D  3847 
D  3848 
W3850 
W3851 
C  3852 
1)  3853 
C  3854 
C  3855 
W  3856 
W3857 
W3858 
W3859 
D  3860 
W3861 
W3862 
W3863 
^^'  3864 
W3865 
D  3866 
D  3867 
D  3868 
D  3869 
1)  3870 
D  3871 
D  3872 
1)  3873 
W  3S74 
\V  3875 
W  3876 
W  3877 
W3878 

^y  3879 

W  3880 
W388I 
W  3882 
W3883 
W3884 
W  3885 
1)  3886 
1)  3887 
C  3888 
1)  3889 
NV  38U0 
1)  38!»l 
W  38;»2 
1)  381)3 
D  38J)4 
1)  381>5 

D  38;m; 

I)  38J»7 
1)  381)8 
W  3891) 
M'  31)00 
W3901 
M'  3!»02 
(•  3903 
W3904 
W  39(15 
31)0(> 
3907 
3J)08 
3909 
3910 
3911 


1) 
1) 


Page 

261 

612 

300 

233 

345 

176 

180 

473 

464 

128 

604 

230 

534 

252 

343 

294 

461 

347 

359 

124 

178 

573 

686 
43 
476 
444 
324 
177 
103 
614 
536 
504 
545 
17 
491 
169 
609 
63 
203 
602 
13 
4<;6 
434 
206 
475 
563 
355 
50() 
190 
129 
350 
62 
97 
381 
274 
82 
83 
117 
308 
177 
92 
359 
583 
554 
380 
395 
206 
333 
133 

cm 

302 
144 
120 


No. 
W3912 
W8913 
W8914 
W3915 
W8916 
W  3917 
W8918 
C  3919 
C  8920 
C  3921 
E  8923 
£  8924 
£  8925 
\V8926 
W8928 
D  3929 
D  3930 
I)  3981 
0  8982 
D  8938 
I)  8984 
C  8986 
D  8986 
D  3937 
W3938 
D  3939 
I)  3940 
C  3941 
C  3942 
(;  3948 
C  3944 
C;  3945 
C  3946 
C  8947 
C  3948 
C;  3949 
C;  3950 
C  3951 
C  3952 
C  3953 
C  8954 
(;  3955 
V.  3956 
C  3957 
C  3958 
C  3959 


(J 


3960 
3961 
3962 
3963 
3964 
1)  39(;5 
1)  3966 
D  3967 
I)  3968 
I)  3969 
D  3970 
1)  3971 
D  3972 
I)  3973 
D  3974 
I)  3975 
I)  3978 
3979 
3980 
3981 
D  3985 
D  3986 
i)  3987 
C  3988 
W3989 
C  3990 
1)  3991 
W3992 


I> 
I) 
I) 


Page 
410 

29 
864 
364 
801 
204 
430 
274 
168 
880 
166 
810 
576 
120 

29 
277 
101 
850 
847 
640 
214 
444 
451 
860 
859 
869 
196 
133 
634 
162 
514 
208 
166 
490 
152 
126 
598 
389 
123 
534 
452 
175 
598 

35 

38 
287 
305 
294 
123 
152 
149 
602 
275 
203 

24 
149 

18 
611 
604 
198 
534 
511 
287 
167 
513 
192 
457 
163 
178 
146 
446 
604 

424 


No. 
W3993 
W3994 
\V8996 
D  3997 
D  8998 
D  8999 
C  4000 
D4001 
D  4002 
D  4003 
D  4004 
D  4005 
D  4006 
D  4007 
D  4008 
D  4009 
D  4010 
D4011 
D4012 
D  4013 
D  4014 
D  4016 
D  4016 
D  4017 
D  4018 
D  4019 
D  4020 
D  4021 
D  4022 
D  4023 
D  4024 
D  4026 
V  4027 
D  40-28 
D  4029 
D  4030 
W4031 
C  4032 
W4033 
W4034 
W  4035 
W4036 
W4037 
VV4038 
W  4039 
W4040 
W4041 
W4042 
W4044 
W  4045 
W4046 
W4048 
W4049 
W4050 
W4051 
I)  4058 
C  4055 
W4066 
C  4058 
C 
C 
C 
C 
C 
C 
C 


4059 
4060 
4061 
4062 
4063 
4064 
40(55 
I)  40(56 
D  4067 
1)  40(58 
1)  40(59 
B  4071 
B  4072 
B  4073 
B  4074 


Page 

25 
3SS 

•29 
607 
238 
667 

81 
612 
389 
366 
804 
498 
840 
499 
646 
640 
838 
295 
661 
696 
804 
402 
534 
294 
272 
841 
277 
5^ 
294 
457 
666 
687 
840 
498 
279 
181 
216 
146 
366 
397 
426 
166 
422 
668 

•29 

44 
124 
396 
230 
185 
424 
354 
170 
169 
860 

33 
534 
358 
252 
262 
156 
277 
347 
287 
534 
162 

83 
117 
308 

82 

83 
5<»2 

71 
563 


C 

c 
c 
c 
c 


No. 
B  4075 
W4076 
W4077 
W4079 
W4080 
W4081 
W4082 
W4084 
W4085 
W4086 
W4087 
W4088 
W4(W9 
W4091 
W4092 
W4093 
W4094 
W4095 
W4097 
W4a98 
W4099 
W4100 
D  4101 
4102 
4103 
4104 
41Q5 
4107 
D  4108 
D  4109 
D  4110 
D4111 
D  4112 
D  4113 
D  4114 
D  4115 
I>  4116 
D4117 
r>  4118 
D  4119 
I)  4120 
W4r21 
W4122 
I)  4123 
W4124 
W4125 
W4126 
W4127 
W4r>9 
\V4131 
I>  4132 

I>  4i:m 

D  4134 
I>  4135 
I>  41:M 
D  4138 
1>  4139 
D  4140 
I>  4141 
U  4142 
W4143 
\V4144 
W414o 
W414« 
W4147 
\V4148 
I>  4149 
1>  4150 
n  4151 
1>  4152 
1>  4153 
1>  41.VI 
I>  4155 
D  415G 


107 

23» 
470 
120 
445 
324 
17S 
683 
521 
521 
572 
673 
667 
364 
18S 
169 
630 
43f 
29 
425 
634 
101 
461 
287 
348 
347 
634 
646 
M6 
335 
442 
334 
877 
163 
333 
625 
34<ii 

551 
333 
5h9 
Zl* 
6110 

468 
445 

44:> 

554 
741 
64U 

141 
3(n* 

511 
94 
2Jw 
l.> 
61^ 

:h>> 

373 
HI 
5m 
5« 
15S» 
397 
414 
2>9 
5» 

2il 

31 
2y? 


INDEX  TO  NUMBERS  OF  WOOD   SPECIMENS 


855 


To. 

4167 

4158 

4159 

4160 

4161 

4162 

4163 

4164 

4165 

4166 

4167 

4168 

4169 

4170 

4171 

4172 

4178 

4174 

4175 

4176 

4176 

4177 

4178 

4181 

4182 

4188 

4184 

4185 

4186 

4187 

4188 

4189 

4190 

4191 

4192 

4198 

4194 

4195 

4196 

4197 

4200 

4201 

4202 

4204 

4205 

4207 

4208 

4209 

4210 

4211 

4212 

4213 

4214 

4215 

4216 

4217 

4218 

4220 

4221 

4222 

4225 

4226 

4227 

4228 

4229 

4281 

4232 

4284 

4285 

4236 

4S97 

4288 

'239 

?40 


Page 

35 
486 
480 

34 
128 
513 

31 
600 
109 
493 
116 

47 
603 
234 

36 
420 
457 
591 
225 
605 
496 
630 
510 
439 
206 

89 
319 

48 
410 
277 
782 
343 
5 
405 
340 
344 
365 
517 
305 
630 
144 

82 
261 
477 
135 
633 
483 
439 
401 
7 
362 
416 
361 
7 
217 
379 
370 
805 
413 
281 
102 
102 
645 
184 
217 
411 
152 
148 
499 
254 
284 
244 
416 
255 


4 


No. 
D  4241 
D  4246 
D  4249 
D  4263 
D  4254 
D  4255 
D  4267 
D  4258 
W4259 
\V42C0 
W4261 
W4262 
D  4268 
D  42('.9 
D  4270 
D  4272 
D  4278 
D  4274 
D  4275 
D  4276 
D  4277 
D  4278 
D  4279 
D  4280 
E  4283 
W4285 
W4286 
W  4287 
W  4288 
W4289 
W4290 
W4291 
W4292 
W4293 
W4294 
W4295 
W4296 
AV4297 
W4298 
W4299 
W4300 
W4301 
D  4302 
W4803 
W4804 
W  4805 
W4306 
W4307 
D  4308 
D  4309 
D  4810 
D  4311 
\V4316 
W4317 
D  4318 
C  4319 
D  4320 
C  4321 
D  4322 
D  4324 
C  4325 
D  4326 
D  4329 
I)  4330 
D  4331 
D  4333 
C  4334 
D  4336 
C  4336 
D  4337 
W4B39 
C  4341 
C  4342 
C  4843 


Page 
416 
219 
182 
274 
179 
187 

50 
370 
252 

87 
121 
646 
740 
414 
468 

33 
355 
494 
493 
591 
:J44 
729 
721 
722 
380 
369 

42 
356 
155 

75 
216 

92 
221 
381 
550 
607 
277 
101 
702 

99 
310 
728 
300 

64 
112 
335 

80 

92 
344 
244 
600 
139 
733 


No. 
C  4346 
C  4347 
C  4353 
0  4401 
()  4402 
H  4403 
H  4404 
O  4407 
O  4408 
n  4413 
11  4414 
II  4417 
11  4418 
H  4419 
II  4420 
H  4421 
0  4423 
O  4424 
O  4426 
II  4428 
B  4430 
B  4431 
W4433 
B  4435 
B  4436 
D  4447 
D  4448 
H  4460 
H  4461 
O  4452 
II  4453 
0  4464 
II  4466 
0  4466 
H4457 
II  4468 
H4459 
II  4460 
II  4461 
II  4462 
C  4463 
C  44(M 
C  4466 
C  4466 
O  4467 
O  4408 
0  44()9 
II  4470 
P  4471 
P  4472 
4473 
4474 
4475 
4476 
4477 
4478 
4479 
4480 
4481 
4482 
4483 
4484 
44A6 
H4486 
0  4487 
O  4488 
O  4489 
O  4490 
O  4493 
H4494 
O  A4i)i> 
O  4497 
O  4498 
O  449y 


P 
V 
V 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 


Page 
183 
268 
597 
493 
488 
396 
231 
611 
644 
134 
60<> 
686 
186 
203 
29 

;:98 
225 
407 
486 

89 
700 
700 
267 
266 
266 
289 
162 
688 
209 
489 

30 
681 
319 

30 
644 
231 
428 
660 
230 
319 
499 
133 
451 
136 
294 
292 
649 
716 
398 
398 
029 
029 
2a6 
236 
327 
677 
491 
315 
316 
699 
694 
694 

30 
160 
644 
638 
336 
241 
493 
265 
695 

26 
564 
701 


No. 
O  4607 
O  4610 
()  4611 
II  4612 
O  4513 
0  46i!l 
O  4623 
O  4624 
O  4626 
(>  4620 
H  4627 
W4628 
AV  4529 
W4630 
AV4631 
W4632 
W  4533 
W  4634 
W4636 
AV4538 
W4639 
W4640 
W4641 
AV4643 
W4544 
W4646 
W4546 
W'4647 
W4548 
W  4649 
AV4550 
AV4661 
H  4567 
E  4668 
()  4569 
0  4500 
O  4661 
O  4662 
()  4603 
O  4604 


O  4666 
O  4507 
O  4608 
O  4669 
O  4570 
O  4571 
O  4572 
II  4573 
()  4574 
H  4575 
O  4670 
0  4677 
O  4678 
O  4679 
W  4680 
W  4681 
W4682 
AV4683 
W4686 
W4686 
W4687 
W4688 
W4689 
W4690 
W4691 
W4692 
W4693 
W4694 
W  4696 
W  4606 

IW  4r)07 
AY  450H 
W  4590 
W  4G00 


Page 
310 
131 
40 
388 
294 
483 
472 
304 
364 
356 
069 
20 
42 
76 
101 
102 
141 
148 
160 
178 
198 
210 
282 
373 
382 
411 
440 
666 
660 
603 
009 
017 
312 
270 
271 
278 
096 
639 
90 
361 
J  28 
731 
166 
118 
670 
271 
013 
098 
81 
330 
330 
292 
617 
073 
443 
102 
149 
303 
6H7 
80 
16 
406 
022 
659 
609 
486 
18 
204 


O 
(> 
0 
() 
() 
() 
0 
() 


E 
E 
E 
E 
E 
E 
E 


No.  Page 

W4001  006 

W4602  221 

AV4603  222 

W4004  92 

W  4(506  560 

W4000  440 

W40()7  67 

W4008  206 

W4009  369 

W4610  606 

AV4611  665 

W4012  114 

W4013  463 

W4614  141 

W4616  566 

W4610  221 

AV4017  468 

W4618  174 

W4619  166 

^4020  277 

W4021  368 

AV4022  142 

W4023  148 

W4024  214 

W4026  54 

AV4027  162 

W4028  424 

W4029  Oil 

W4630  414 

W4031  40 

W4032  309 

W4033  45 

W  4034  178 

\V4035  206 

O  403()  361 

O  4037  96 

O  4038  570 

H  4039  237 

H  4640  384 

H  4041  330 

H  4042  582 

()  4043  26 

4044  097 

4045  102 

4047  246 

4048  170 

4049  36 

4050  30 

4061  640 

4062  300 
O  4653  301 
O  4064  480 
O  4055  507 
O  4056  489 
()  4667  490 
()  4001  361 
O  4002  192 
O  4003  510 
0  4004  031 
()  4006  411 
H  4007  326 
O  4668  647 
W4008  198 
W4009  448 
W4070  369 
W4071  76 
W4072  315 
AV4073  406 
W4G74  I  407 

w  \<J!av)  \  ^"i 


No. 
W4080 
W4081 
W4083 
W4084 
W4086 
W4080 
W4087 
W4088 
W4689 
W4690 
W4691 
W4692 
W4693 
O  4694 
4098 
4699 
4700 
4701 
4702 
4703 
4704 
H  4706 
H  4706 
H4707 
H  4708 
II  4709 
\V4710 
W4711 
W4712 
W4713 
W4714 
W.4715 
W4716 
AV  4717 
W4718 
AV4719 
AV4721 
AV4722 
W4723 
W4724 

W4726 

W4727 
AV4729 
W  4730 
AV4731 
W4732 
AV  4733 
E  4734 
4735 
4736 
4737 
4738 
4739 
O  4740 
O  4741 
4742 
4743 
4744 
4746 
4746 
4747 
4748 
4749 
4760 
4761 
4752 
4764 


O 
O 
O 
0 
0 


B 
P 
V 
0 
O 
II 
B 
B 
B 
B 
0 
0 
O 


Page 

462 

475 

27ft 

459 

311 

362 

459 

198 

42 

280 

51 

53 

52 

732 

83 

683 

71 

608 

10 

13 

13 

503 

377 

18(> 

41^ 

672 

70 

391 

42 

607 

616 
222 

657 

l99 

620 

127 

502 

28<V 

379 

55 

/840, 

\344' 

U> 

84 

441> 

637 

OCx 

61 

703 

184 

182 

301: 

4U 

314 

3211 

603 

333 

260 

250' 

127 

312 

33  li 

607 

91 

256 

566- 

537 

SOO 


856 


A  MANUAL   OF  INDIAN  TIMBERS 


Xo. 
B  47C0 
D  4761 
O  47G2 
£  4763 
O  4764 
H4765 
H4766 
H4767 
H4768 
H6769 
H4770 
H4771 
H4772 
H4773 
H4774 
H4775 
H4776 
H4777 
H4778 
H4779 
H4780 
H4781 
H4782 
H  4783 
H4784 
H4785 
H4786 
H4787 
H4788 
H4789 
H4790 
H  4792 
H4794 
H4796 
O  4798 
O  4799 
<:>  4800 
O  4801 
H4802 
O  4803 
E  4804 
D  4805 
H4806 
H  4807 


Page 

304 

474 

198 

306 

386 

168 

667 

209 

395 

206 

171 

391 

702 

327 

326 

436 

30 
3*23 
398 
476 
186 
316 
327 
547 
329 
329 
316 
330 
330 
397 
468 
2 
327 
690 
414 

22 
417 
100 
190 
299 
224 
606 
474 
686 


O 
0 

o 
o 


No. 
H4808 
O  4809 
O  4810 
O  4811 
O  4812 
O  4813 
H4814 
H  4815 
O  4816 
H4817 
H4818 
U4819 
H4820 
O  4821 
4822 
4823 
4824 
4825 
U4826 
W4827 
0  4829 
P  4880 
O  4831 
114831 
4832 
£  4833 

O  4834 

0  4885 
O  4836 
0  4837 
O  4838 
H4839 
O  4840 
114841 
C  4842 
II  4843 
B  4844 
B  4845 
C  4846 
C  4847 
P  4848 
B  4849 
B  4850 


Page 
186 
488 

30 
602 
130 
370 
208 

29 
422 
678 
183 
664 
625 
595 
620 
602 
267 

24 
209 
463 
5 
299 
267 
325 
296 

119 

111, 
204 
112 

44 
607 
124 

44 
265 
188 
270 
201 
216 
341 
308 
348 
270 

66 

95 


{ 


No. 
B  4861 
B  4862 
B  4852 
B  4854 
B  4865 
B  485G 
B  4857 
B  4860 
B  4861 
£  4862 
£  4863 
£  4864 
C  4865 
£  4866 
£  4867 
E  4808 
£  4869 
P  4870 
O  4871 
D  4872 
H  4«73 
B  4874 
B  4875 
B  4876 
£  4878 
£  4879 
£  4880 
£  4881 
£  4882 
£  4885 
£  4886 
£  4887 
C  4889 
C  4890 
D  4891 
11  4892 
H4893 
H4894 
£  4895 
£  4896 
B  4897 
B  4898 
B  4899 
B  4900 


Page 

No. 

F^ 

308 

0  4901 

211^ 

376 

4902 

266 

73 

4904 

460 

96 

0  4905 

138 

135 

P  4906 

601 

95 

P  4907 

611 

262 

P  4908 

516 

146 

B  4909 

269 

382 

H4910 

205 

264 

£  4911 

99 

334 

£  4912 

106 

6 

E  4913 

119 

348 

£  4914 

278 

205 

£  4915 

676 

8 

0  4916 

268 

10 

0  4917 

626 

149 

0  4918 

360 

312 

£  4919 

119 

289 

B  4920 

588 

462 

B  4921 

688 

472 

B  4922 

636 

135 

B  4923 

635 

344 

B  4924 

384 

r> 

0  4925 

613 

,  114 

H  4926 

687 

;  252 

£  4927 

218 

•  147 

B  4929 

536 

8 

B  4930 

535 

!   63 

B  4931 

662 

218 

B  4932 

664 

141 

0  4938 

81 

115 

£  4934 

313 

244 

E  4935 

313 

245 

D  4936 

48 

468 

0  4937 

118 

649 

0  4938 

480 

648 

4939 

409 

565 

4940 

697 

449 

B  60(J0 

186 

278 

W6001 

308 

146 

W5002 

450 

252 

B  6003 

232 

364 

0  6004 

186 

382 

0  5005 

41 

No. 
0  5006 
0  5007 
£  5008 
D  5011 
B  6012 
B  5013 
B  6014 
B  6015 
B  6016 
B  5017 
B  5018 
B  5019 
B  5020 
B  5021 
B  6022 
B  5023 
B  5025 
B  5026 
B  5027 
B  5028 
B  5031 
B  5032 
B  5033 
B  5034 
B  5036 
B  5039 
B  5040 
B  5041 
B  5042 
B  5043 
B  5044 
B  5045 
B  5046 
B  5047 
B  5048 
B  5049 
B  5050 
B  5052 
B  5054 
B  5056 
B  6058 
B  5059 
B  5061 


Page 

No. 

f^ 

652 

B  5068  , 

€ 

652 

O  6064  1 

63d 

408 

0  6065  i 

m 

542 

O  6066 

m 

95 

O  6067 

111 

382 

O  6068 

no 

349 

B  5070 

m 

252 

B  6071 

73 

6 

B  6072 

4i 

6 

B  6073 

% 

515 

B  6074 

541 

B  6075 

310 

344 

B  5077 

455 

179 

B  6078 

27S 

501 

E  5079 

417 

641 

E  6080 

416 

248 

C  5083 

347 

345 

C  5084 

347 

515 

£  6086 

314 

545 

E  5087 

169 

344 

E  5088 

9 

252 

O  6089 

658 

349 

0  6090 

631 

6 

0  5091 

455 

213 

O  6092 

254 

375 

O  6093 

401 

501 

O  6094 

640 

516 

B  6095 

226 

648 

B  5096 

249 

615 

B  6097 

375 

308 

W5098 

308 

364 

B  5101 

179 

601 

B  5102 

232 

546 

B  5103 

95 

310 

£  6104 

68 

46 

P  6105 

635 

6 

P  5106 

635 

159 

£  5107 

556 

344 

C  51(« 

255 

364 

E  5109 

403 

252 

E  6110 

13 

45 

B  6111 

23S 

354 

B  5112 

23f 

THE   END 
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